: . National Accreditation Board for
2;& o Testing and Calibration Laboratories

CERTIFICATE OF ACCREDITATION
TRANSCAL TECHNOLOGIES LLP

has been assessed and accredited in accordance with the standard

ISO/IEC 17025:2017

""General Requirements for the Competence of Testing &
Calibration Laboratories''
for its facilities at

#100, 10TH CROSS, BETWEEN SAMPIGE & MARGOSA ROAD, MALLESWARAM, BENGALURU,
KARNATAKA, INDIA

in the field of
CALIBRATION

Certificate Number: CC-2231

Issue Date: 14/06/2024 Valid Until: 13/06/2026

This certificate remains valid for the Scope of Accreditation as specified in the annexure subject to continued

satisfactory compliance to the above standard & the relevant requirements of NABL.
(To see the scope of accreditation of thislaboratory, you may also visit NABL website www.nabl-india.org)

Name of Legal Entity: TRANSCAL TECHNOLOGIES LLP

Signed for and on behalf of NABL

,QJMW

N. Venkateswaran
Chief Executive Officer




Laboratory Name :

Accreditation Standard

. National Accreditation Board for
i Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

TRANSCAL TECHNOLOGIES LLP, #100, 10TH CROSS, BETWEEN SAMPIGE &
MARGOSA ROAD, MALLESWARAM, BENGALURU, KARNATAKA, INDIA

ISO/IEC 17025:2017

Certificate Number CC-2231 Page No 1 0f 190
Validity 14/06/2024 to 13/06/2026 Last Amended on  26/07/2024
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)
Permanent Facility
ELECTRO-
TECHNICAL- AC Active Power (1 Using Digital Power
1 [Alternating - Phase, 50 Hz @ 0.1 |ypoor pyy 30mWto1.2kW 0.3 % to 0.4 %
Current (< 1 Lead/Lag, 30 to ¥ omparisorMethod
GHz) 600V, 10mA to 20A) P
(Measure)
ELECTRO-
TECHNICAL- AC Active Power (1 Using Digital Power
o [Alternating — |Phase, 50 Hz @ Meter by 12kWto 3kW  |0.4%1t00.2%
Current (< 1 0.1Lead/Lag, 30V to Comparison Method
GHz) 1000V, 1 A to 30 A) P
(Measure)
EEE&LITCOAL AC Active Power (1
Alternatin Phase, 50 Hz @ 0.5 [Using Digital Power
3 |current (fl Lead/Lag, 10Vto  |Meter by 150 mWto 6 kW [0.11 % t0 0.07 %
GH2) 600V, 30 mAto 20 |Comparison Method
(Measure) A)
ELECTRO-
TECHNICAL- AC Active Power (1 Using Digital Power
g4 |Alternating —|Phase, 50Hz @ 0.5 |y ooy 6 KW to 15 kW 0.07 % t0 0.10 %
Current (< 1 Lead/Lag, 30 V to Comparison Method
GHz) 1000 V, 1 A to 30 A) P
(Measure)

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

TRANSCAL TECHNOLOGIES LLP, #100, 10TH CROSS, BETWEEN SAMPIGE &
MARGOSA ROAD, MALLESWARAM, BENGALURU, KARNATAKA, INDIA

CC-2231

ISO/IEC 17025:2017

14/06/2024 to 13/06/2026

Page No
Last Amended on

2 0f 190
26/07/2024

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-
Alternating
Current (< 1
GHz)
(Measure)

AC Active Power (1
Phase, 50 Hz @ 0.8
Lead/Lag, 30 V to
1000V, 1Ato30A)

Using Digital Power
Meter by
Comparison Method

9.6 kW to 24 kW

0.05 % to 0.10 %

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

AC Active Power (1
Phase, 50 Hz @ 0.8
Lead/Lag, 30 Vto
600V, 10 mA to 20
A)

Using Digital Power
Meter by
Comparison Method

240 mW to 9.6 kW

0.13 % to 0.05 %

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

AC Active Power (1
Phase, 50 Hz @ UPF,
30Vto1000V, 1A
to 30 A)

Using Digital Power
Meter by
Comparison Method

12 kW to 30 kW

0.036 % to 0.08 %

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

AC Active Power (1
Phase, 50 Hz @ UPF,
30Vto 600V, 1 mA
to 20 A)

Using Digital Power
Meter by
Comparison Method

30 mW to 12 kW

0.10 % to 0.036 %

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

AC Current (1 kHz to
10 kHz)

Using 8%2 DMM and
source by
Comparison method

10 mA to 100 mA

0.012 % to 0.023 %

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

TRANSCAL TECHNOLOGIES LLP, #100, 10TH CROSS, BETWEEN SAMPIGE &
MARGOSA ROAD, MALLESWARAM, BENGALURU, KARNATAKA, INDIA

CC-2231

ISO/IEC 17025:2017

14/06/2024 to 13/06/2026

Page No
Last Amended on

30f 190
26/07/2024

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
ELECTRO-
TECHNICAL-
Alternating AC Current (1 kHz to |Using 8¥2 DMM by 0 o
10 Current (< 1 10 kHz) Direct method 10 mA to 100 mA 0.012 % to 0.023 %
GHz)
(Measure)
ELECTRO-
TECHNICAL- Using AC Reference
11 Alternating AC Current (1 kHz to |standard apd Shunt 100 mA to 10 A 0.03 % t0 0.047 %
Current (< 1 10 kHz) by Comparison
GHz) Method
(Measure)
ELECTRO-
TECHNICAL-
Alternating AC Current (10 Hz to |Using 8% DMM by s 0
12 Current (< 1 50 Hz) Comparison method 7P 1AL0ZZ00 g (1P-05 g6 t0 0.01%
GHz)
(Measure)
ELECTRO-
TECHNICAL-
Alternating AC Current (10 Hz to |Using 8% DMM by 0 o
13 Current (< 1 50 Hz) Bicart Taetod 100 pA to 100 mA 0.055 % to 0.01 %
GHz)
(Measure)
ELECTRO-
TECHNICAL- Using AC Reference
Alternating AC Current (10 Hz to |standard and Shunt 0 0
14 Current (< 1 50 Hz) by Comparison 100 mAto 20A 0.05% to 0.03%
GHz) Method
(Measure)

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

TRANSCAL TECHNOLOGIES LLP, #100, 10TH CROSS, BETWEEN SAMPIGE &
MARGOSA ROAD, MALLESWARAM, BENGALURU, KARNATAKA, INDIA

CC-2231

ISO/IEC 17025:2017

14/06/2024 to 13/06/2026

Page No
Last Amended on

4 of 190
26/07/2024

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
ELECTRO-
TECHNICAL- Y
: Using 8%2 DMM and
15 |Alternating — JAC Current (10 Hzto f o oy 20 yAto 100 yA  |0.15 % to 0.016 %
Current (< 1 50 Hz) X
Comparison method
GHz)
(Measure)
ELECTRO-
TECHNICAL-
Alternating AC Current (10 Hz to |Using 8%2 DMM by ¥ o
16 Current (<1 50 Hz) Direct method 2044A 1o 100 pA 0.15%% t0 0.016 %
GHz)
(Measure)
ELECTRO-
TECHNICAL-
Alternating AC Current (50 Hz to |Using 8%~ DMM by : 0
17 Current (< 1 1 kHz) Direct method 100 pA to 100 mA 0.011 % to0 0.023 %
GHz)
(Measure)
ELECTRO-
TECHNICAL- Using AC Reference
Alternating AC Current (50 Hz to [standard and Shunt 0 o
18 Current (< 1 1 kH2) by Comparison 100 mAto 20 A 0.03 % t0 0.043 %
GHz) Method
(Measure)
ELECTRO-
TECHNICAL-
Alternating AC Current (50 Hz to |Using 82 DMM by 0 o
19 Current (<1 1 kHz) Direct method 20 A to 100 pA 0.12%to 0.012 %
GHz)
(Measure)

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

TRANSCAL TECHNOLOGIES LLP, #100, 10TH CROSS, BETWEEN SAMPIGE &
MARGOSA ROAD, MALLESWARAM, BENGALURU, KARNATAKA, INDIA

CC-2231

ISO/IEC 17025:2017

14/06/2024 to 13/06/2026

Page No
Last Amended on

50f 190
26/07/2024

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-
Alternating
Current (< 1
GHz)
(Measure)

20

AC Current (50 Hz to
1 kHz)

Using 8% DMM and
source by
Comparison method

20 pA to 100 pA

0.12 % to 0.012 %

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

21

AC Current (50 Hz to
1 kHz)0

Using 8%2 DMM by
Comparison method

100 pA to 100 mA

0.011 % to 0.023 %

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

22

AC Current (50 Hz to
5 kHz)

Using AC Reference
standard and Shunt
by Comparison
Method

1Ato 20A

0.022 % to 0.045 %

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

23

AC Current @ 50 Hz

Using Standard CT
with Power Meter by
Direct Method

1000 A to 3000 A

0.2%

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

24

AC Current @50 Hz

Using Shunt with
DMM by Comparison
method

20 Ato 1000 A

0.043 % to 0.38 %

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

TRANSCAL TECHNOLOGIES LLP, #100, 10TH CROSS, BETWEEN SAMPIGE &
MARGOSA ROAD, MALLESWARAM, BENGALURU, KARNATAKA, INDIA

CC-2231

ISO/IEC 17025:2017

14/06/2024 to 13/06/2026

Page No
Last Amended on

6 of 190
26/07/2024

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
ELECTRO-
TECHNICAL- \
: Using AC Reference
g5 |Alternating —1AC Voltage (1 kHz to | o1 by Direct  |> 100V to 1000V [0.0079 % to 0.013 %
Current (< 1 20 kHz)
method
GHz)
(Measure)
ELECTRO-
TECHNICAL- Using AC Reference
Alternating AC Voltage (1 kHz to |Standard and source 3 0
26 Current (< 1 20 kHz) by Comparison Ty &R B 0.2 %to 0.005%
GHz) method
(Measure)
ELECTRO-
TECHNICAL- ,
, Using AC Reference
27 Alternating AC Voltage (4 kHzg standard by Direct |1 mVtolV 0.2 % to 0.005 %
Current (< 1 20 kHz)
method
GHz)
(Measure)
ELECTRO-
TECHNICAL- Using AC Reference
Alternating AC Voltage (1 kHz to |Standard and source 0
28 Current (< 1 20 kHz) by Comparison #ito U 0.005 %
GHz) method
(Measure)
ELECTRO-
TECHNICAL- .
: Using AC Reference
g9 [Alternating — fAC Voltage (1 kHz to | oo ja 4 by Direct 1 Vito 10V 0.005 %
Current (< 1 20 kHz)
method
GHz)
(Measure)

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

TRANSCAL TECHNOLOGIES LLP, #100, 10TH CROSS, BETWEEN SAMPIGE &
MARGOSA ROAD, MALLESWARAM, BENGALURU, KARNATAKA, INDIA

CC-2231

ISO/IEC 17025:2017

14/06/2024 to 13/06/2026

Page No
Last Amended on

7 of 190
26/07/2024

Measurand or Reference
Material/Type of instrument . . 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
ELECTRO-
TECHNICAL- \
: Using AC Reference
30 |Alternating —AC Voltage (1 kHzto | o - by Direct |10 Vto 100 v 0.005 % to 0.013 %
Current (<1 20 kHz)
method
GHz)
(Measure)
ELECTRO-
TECHNICAL- Using AC Reference
31 Alternating AC Voltage (1 kHz to |Standard apd SOUrCe |16 v/ t0 100 V 0.005 % to 0.013 %
Current (< 1 20 kHz) by Comparison
GHz) method
(Measure)
ELECTRO-
TECHNICAL- Using AC Reference
Alternating AC Voltage (1 kHz to |Standard and source 0 0
32 Current (< 1 20 kHz) by Comparison 100V to 1000V 0.0079 % t0 0.013 %
GHz) method
(Measure)
ELECTRO-
TECHNICAL- Using AC Reference
Alternating AC Voltage (10 Hz to |Standard and source 0 0
33 Current (< 1 1 kH2) by Comparison >1Vto 10V 0.011 % to 0.005 %
GHz) method
(Measure)
ELECTRO-
TECHNICAL- .
: Using AC Reference
34 |Alternating —1AC Voltage (10 Hz to | (oo 1 by Direct  |> 1V to 10V 0.011 % to 0.005 %
Current (< 1 1 kHz)
method
GHz)
(Measure)

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

TRANSCAL TECHNOLOGIES LLP, #100, 10TH CROSS, BETWEEN SAMPIGE &
MARGOSA ROAD, MALLESWARAM, BENGALURU, KARNATAKA, INDIA

ISO/IEC 17025:2017

Laboratory Name :

Accreditation Standard

Certificate Number CC-2231 Page No 8 of 190
Validity 14/06/2024 to 13/06/2026 Last Amended on  26/07/2024
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 AC Reference
35 Alternating AC Voltage (10 Hz to |Standard and SOUrCe |1 \ito 1V 0.3%to 0.005 %
Current (< 1 1 kHz) by Comparison
GHz) method
(Measure)
ELECTRO-
TECHNICAL- .
, Using AC Reference
36 |Alternating — JAC Voltage (10 Hz to | oo h g by Direct |1 mVto 1V 0.3 % to 0.005 %
Current (< 1 1 kHz)
method
GHz)
(Measure)
ELECTRO-
TECHNICAL- Using AC Reference
Alternating AC Voltage (100 kHz |Standard and source s o
37 Current (< 1 to 1 MHz) by Comparison TV tg 1go my p-29§0100.41 %
GHz) method
(Measure)
ELECTRO-
TECHNICAL- :
) Using AC Reference
3g |Alternating —1AC Voltage (100 kHz | oo 1o by Direct |1 mVto100mv |0.29 % to 0.41 %
Current (< 1 to 1 MHz)
method
GHz)
(Measure)
ELECTRO-
TECHNICAL- .
: Using AC Reference
39 |Alternating AC Voltage (100 kHz | o 1o by Direct |1V to 10V 0.009 % to 0.15 %
Current (< 1 to 1 MHz)
method
GHz)
(Measure)

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

TRANSCAL TECHNOLOGIES LLP, #100, 10TH CROSS, BETWEEN SAMPIGE &
MARGOSA ROAD, MALLESWARAM, BENGALURU, KARNATAKA, INDIA

CC-2231

ISO/IEC 17025:2017

14/06/2024 to 13/06/2026

Page No
Last Amended on

9 of 190
26/07/2024

Mea?urand or R.eference Measurement range and . .
R MaterlaI/Type of mst_rument Calibration or Measurement additional parameters * Calibration and
S-No Discipline / Group or::a::z::ll"t:db;ec;:::::i::ted Method or procedure where applicable(Range Mea?s_urement
Y and Frequency) Capability(CMC)(*)
Measured /Instrument
ELECTRO-
TECHNICAL- Using AC Reference
40 Alternating AC Voltage (100 kHz |Standard and SOUrCe |1\ 16 10V 0.009 % to 0.15 %
Current (< 1 to 1 MHz) by Comparison
GHz) method
(Measure)
ELECTRO-
TECHNICAL- .
, Using AC Reference
41 Alternating QSoliaged100 kiz standard by Direct |100mVtolV 0.02% to 0.13%
Current (< 1 to 1 MHz)
method
GHz)
(Measure)
ELECTRO-
TECHNICAL- Using AC Reference
Alternating AC Voltage (100 kHz |Standard and source s o
42 Current (< 1 to 1 MHz) by Comparison 0P myjtg v p-0246100.13 %
GHz) method
(Measure)
ELECTRO-
TECHNICAL- :
) Using AC Reference
43 |Alternating - fAC Voltage (20 kHz oo by Direct |1 mVito 100 mv  |0.29 % to 0.02 %
Current (< 1 to 100 kHz)
method
GHz)
(Measure)
ELECTRO-
TECHNICAL- Using AC Reference
Alternating AC Voltage (20 kHz |Standard and source 0 0
44 Current (< 1 to 100 kHz) by Comparison 1 MV338-100 my 0.29 %to 0.02%
GHz) 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

TRANSCAL TECHNOLOGIES LLP, #100, 10TH CROSS, BETWEEN SAMPIGE &
MARGOSA ROAD, MALLESWARAM, BENGALURU, KARNATAKA, INDIA

ISO/IEC 17025:2017

Certificate Number CC-2231 Page No 10 of 190
Validity 14/06/2024 to 13/06/2026 Last Amended on  26/07/2024
Measurand or Reference Measurement range and
Material/T' f inst t . . . * Calibrati d
S.No Discipline / Group o:nf:tiria‘;':;:i ?)eI::I;:r'::er:i Calibration oeiieasurament additional parameters MZ;sLarL:?nne:rt‘

or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO-
TECHNICAL- .
: Using AC Reference
g5 |Alternating — |AC Voltage (20 kHz | o b by Direct |1V to 10V 0.005 % t0 0.017 %
Current (< 1 to 100 kHz)
method
GHz)
(Measure)
ELECTRO-
TECHNICAL- Using AC Reference
Alternating AC Voltage (20 kHz [Standard and source 0 0
46 Current (<1 |to 100 kHz) by Comparison Mo L0E 0.008 % to 0.017 %
GHz) method
(Measure)
ELECTRO-
TECHNICAL- Using AC Reference
Alternating AC Voltage (20 kHz |Standard and source : 0
47 Current (< 1 to 100 kHz) by Comparison TOV tofoQBV p-003% t0 0.06 %
GHz) method
(Measure)
ELECTRO-
TECHNICAL- )
) Using AC Reference
ag |Alternating - fAC Voltage (20 kHz oo by Direct |10V to 600 V 0.005 % to 0.06 %
Current (< 1 to 100 kHz)
method
GHz)
(Measure)
ELECTRO-
TECHNICAL- ,
: Using AC Reference
a9 |Alternating - fAC Voltage (20KHz |- 4o by 100 mV to 1V 0.005 % to 0.02 %
Current (< 1 to 100 kHz) .
Comparison method
GHz)
(Measure)

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

TRANSCAL TECHNOLOGIES LLP, #100, 10TH CROSS, BETWEEN SAMPIGE &
MARGOSA ROAD, MALLESWARAM, BENGALURU, KARNATAKA, INDIA

CC-2231

ISO/IEC 17025:2017

Page No

14/06/2024 to 13/06/2026

Last Amended on

11 of 190
26/07/2024

Mea?urand or R.eference Measurement range and . .
R MaterlaI/Type of mst_rument Calibration or Measurement additional parameters * Calibration and
S-No Discipline / Group or::a::z::ll"t:db;ec;:::::i::ted Method or procedure where applicable(Range Mea?s_urement
Yy d Frequency) Capability(CMC)(*)
Measured /Instrument an q y
ELECTRO-
TECHNICAL- \
: Using AC Reference
5o |Alternating —|AC Voltage (20 kHz o1 4 by Direct  [100 mVto 1V 0.005 % to 0.02 %
Current (<1 to 100 kHz)
method
GHz)
(Measure)
ELECTRO-
TECHNICAL- Using AC Reference
51 Alternating AC Voltage (40 Hz to |Standard apd SOUrCe |16 v/ to 1000 V 0.008 % to 0.014 %
Current (< 1 1 kHz) by Comparison
GHz) method
(Measure)
ELECTRO-
TECHNICAL- ,
, Using AC Reference
5y [Alternating —fAC Voltage (40 Hz to f i by Direct 10 V to 1000 V 0.008 % to 0.014 %
Current (< 1 1 kHz)
method
GHz)
(Measure)
ELECTRO- Using HV Divider
TECHNICAL- : .
Alternating AC Voltage (50 Hz & "L MBS,
53 Sources, HV Probe |1 kVto 6 kV 0.32%
Current (< 1 60 Hz) .
GH2) with DMM by )
(Measure) comparison method
ELECTRO- Using HV Divider
TECHNICAL- ) ,
Alternating withDbb.s,
54 AC Voltage @ 50 Hz |Sources, HV Probe |100 kV to 200 kV 2.56 %
Current (< 1 ]
GHz) with DMM by
comparison method
(Measure)

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

Certificate Number
Validity

. National Accreditation Board for
i Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

TRANSCAL TECHNOLOGIES LLP, #100, 10TH CROSS, BETWEEN SAMPIGE &
MARGOSA ROAD, MALLESWARAM, BENGALURU, KARNATAKA, INDIA

CC-2231

ISO/IEC 17025:2017

14/06/2024 to 13/06/2026

Page No
Last Amended on

12 of 190
26/07/2024

Measurand or Reference
Material/Type of instrument . . Measurement range and * Calibration and
S:No | Discipline / Group | or material to be calibrated “Mothod o procedure. | where applicabie(Range Measurement
Yy Capability(CMC)(*)
Measured /Instrument and Frequency)
ELECTRO- Using HV Divider
TECHNICAL- . ,
Alternating with DMM's,
55 AC Voltage @ 50 Hz |Sources, HV Probe |28 kV to 100 kV 2.56 %
Current (< 1 .
GH2) with DIV!M by
comparison method
(Measure)
ELECTRO- Using HV Divider
TECHNICAL- : ,
Alternating with DMM's,
56 AC Voltage @ 50 Hz |Sources, HV Probe |6 kV to 28 kV 2.56 %
Current (<1 ;
GH2) with DMM by 4
(Measure) comparison method
ELECTRO-
TECHNICAL-
Alternating Capacitance @ 1 Using LCR Meter by 3 o
>7 Current (< 1 kHz comparison method 1 uF to 100 uF p-06¥0100.13 %
GHz)
(Measure)
ELECTRO-
TECHNICAL-
Alternating Capacitance @ 1 Using LCR Meter by 0 0
>8 Current (< 1 kHz comparison method 00 LF to QMM 0.13%to 0.11%
GHz)
(Measure)
ELECTRO-
TECHNICAL-
Alternating Capacitance @ 1 Using LCR Meter by 0 o
>9 Current (< 1 kHz comparison method 100 nRfo 1 uF 0.018 % to 0.06 %
GHz)
(Measure)

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

TRANSCAL TECHNOLOGIES LLP, #100, 10TH CROSS, BETWEEN SAMPIGE &
MARGOSA ROAD, MALLESWARAM, BENGALURU, KARNATAKA, INDIA

CC-2231

ISO/IEC 17025:2017

14/06/2024 to 13/06/2026

Page No
Last Amended on

13 of 190
26/07/2024

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-
Alternating
Current (< 1
GHz)
(Measure)

60

Capacitance @ 1
kHz

Using LCR Meter by
comparison method

100 pF to 100 nF

0.03 % to 0.018 %

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

61

Capacitance @ 100
Hz

Using LCR Meter by
comparison method

1 mF to 100 mF

0.15 %

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

62

Harmonics @ 50Hz

Using power meter
by direct method

1st order to 39th
order

0.51 %

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

63

Inductance @ 1 kHz

Using LCR Meter by
comparison method

100 pH to 100 mH

0.065 % to 0.034 %

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

64

Inductance @ 1 kHz

Using LCR Meter by
comparison method

100 mHto 10 H

0.034 % to 0.073 %
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65

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

Phase angle @
240V, 5A, 50 Hz

Using Digital Power
Meter by
Comparison Method

0°to 360°

2.01°

66

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

Power Factor (Single
Phase, 230V, 1 A,
50 Hz)

Using Digital Power
Meter by
Comparison Method

0.1 Lag/lead to UPF

0.002 PF

67

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

Resistance @ 1 kHz

Using LCR Meter by
comparison method

1 ohm to 10 ohm

0.04 % to 0.023 %

68

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

Resistance @ 1 kHz

Using LCR Meter by
comparison method

10 ohm to 100 ohm

0.023 % to 0.017 %

69

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

Resistance @ 1 kHz

Using LCR Meter by
comparison method

100 ohm to 10 kohm

0.017 % to 0.048 %
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Measurand or Reference
Material/Type of instrument Cali . Measurement range and * Calibration and
S.No Discipline / Grou or material to be calibrated alibration or Measurement addltlonal_parameters Measurement
P P or measured / Quantit Method or procedure where applicable(Range Capability(CMC)()
Measured /Instrumem):l and Frequency) . Y B
ELECTRO-
TECHNICAL-
Alternating Resistance @ 1 kHz |Using LCR Meter by 0
70 Current (< 1 to 100 kHz comparison method 100 ohim/1o, 1 kahgn 10.17 %
GHz)
(Measure)
ELECTRO- AC Active Power
TECHNICAL- (1Phase, 50 Hz @ | '
71 |Alternating 0.2 PF, 120 V to %selz?}?olzj/”:c by Direct 1 96 kW to 4 kW |0.08 % to 0.22 %
Current (<1 1000V, 0.1 Ato 20
GHz) (Source) [A)
'IIE'E(EZIC-I-II-\IFI{(?AL AC Active Power
. (1Phase, 50 Hz @ Using MFC by Direct 4 o
72 |Alternating 0.2 PF, 120 V to 240 |method 2.4 W to 0.96 kw 0.12 % to 0.08 %
Current (< 1 V., 0.1 A to 20 A)
GHz) (Source) "
'IIE'EEIC-I-II-\IFIKSAL AC Active Power
. (1Phase, 50 Hz @ Using MFC by Direct 0 o
73 |Alternating 0.5 PE, 120 V to 240 | method 6 Wto 2.4 kW 0.04 % to 0.034 %
Current (< 1 V, 0.1 Ato 20 A)
GHz) (Source) T
'IIE'EEIC-I-II-\IFIKSAL AC Active Power
: (1Phase, 50 Hz @ Using MFC by Direct o o
74 |Alternating 0.5PF. 240 V to 1000 | method 2.4 kW to 10 kw 0.034 % 1t00.17 %
Current (< 1 V, 0.1 Ato 20 A)
GHz) (Source) r
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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-
Alternating
Current (< 1
GHz) (Source)

75

AC Active Power
(1Phase, 50 Hz @
0.8 PF, 120 V to 240
V,0.1Ato20A)

Using MFC by Direct
method

9.6 W to 3.84 kW

0.03 % to 0.02 %

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

76

AC Active Power
(1Phase, 50 Hz @
0.8PF, 240 V to 1000
V,0.1Ato20A)

Using MFC by Direct
method

3.84 kWto 16 kW

0.02 % to 0.16 %

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

77

AC Active Power
(1Phase, 50 Hz @
UPF, 120 Vto 240V,
0.01 Ato 20 A)

Using MFC by Direct
method

1.2 Wto 4.8 kW

0.10 % to 0.02 %

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

78

AC Active Power
(1Phase, 50 Hz @
UPF, 240 V to 1000
V, 0.01 Ato 20 A)

Using MFC by Direct
method

4.8 kW to 20 kW

0.02 % to 0.16 %

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

79

AC Current (10 Hz to
40 Hz)

Using MFC by Direct
method

200 uA to 200 mA

0.027 % to 0.026 %

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

80

AC Current (40 Hz to
5 kHz)

Using MFC by Direct
method

>200mAto 2A

0.03%to 0.07 %
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Measurand or Reference
Material/Type of instrument Calibrati M t Meda;:_remlent rang(; and * Calibration and
S.No Discipline / Group | or material to be calibrated a 'Mga':':g: g: e CMICIE additiona’ parameters Measurement
or measured / Quantity procoUN where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- \ ,
81 |Alternating ?iHC;)”e”t (40TzRo %Sel?r?ohélFC by Direct 1500 uAto 200 mA  0.025 % to 0.07 %
Current (< 1
GHz) (Source)
ELECTRO-
TECHNICAL- . .
82 |Alternating ’;CI(HC;)”e”t (gHizto %S;’t‘ﬁozwc by Direct 15 A to 20 A 0.04 % to 0.53 %
Current (< 1
GHz) (Source)
ELECTRO-
TECHNICAL- . .
83 |Alternating ’i\g flffzr;e”t (5 kiiz tg %se'?ﬁo'\é'm oy Direct 1500 ma to 3 A 0.038 % to 0.21 %
Current (< 1
GHz) (Source)
ELECTRO-
TECHNICAL- . .
84 |Alternating |45 Iflffzr;e”t (X214 %se'?ﬁozwc oy Direct |3 a t5 330 ma 0.21 % to 0.43 %
Current (<1
GHz) (Source)
ELECTRO-
TECHNICAL- : .
85 |Alternating ’i\CkHC;)”e”t (50 Hz to %se'?ﬁo'\fc oy Direct 115 At0200 yA  |0.11 % t0 0.044 %
Current (<1
GHz) (Source)
ELECTRO- Using Current
TECHNICAL- Source & current
86 |Alternating AC Current @ 50 Hz |coil, Shunt with DMM 1000 A to 3000 A 05%to 0.9%
Current (< 1 by Comparison
GHz) (Source) method
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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 procequre where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- Using MFC with
87 |Alternating AC Current @50 Hz |current coil by direct {120 Ato 1000 A 0.37 %
Current (< 1 method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Current
88 [Alternating AC Current @50 Hz |Source by Direct 20Ato 120 A 0.32 %
Current (< 1 Method
GHz) (Source)
AC Energy Active/
ELECTRO- Apparent / Reactive
TECHNICAL- Single / Three Phase, |Using three phase
89 |Alternating 40V to 300V, 0.05A |energy source direct |0.5 Wto 6 kW 0.23%to 0.78 %
Current (< 1 to 20A, 40 Hzto 70 |method
GHz) (Source) [Hz, 0.25 ( lead/lag)
to UPF
ELECTRO-
TECHNICAL- . .
90 |Alternating  |AC Voltage (10 Hzto |Using MFC by Direct |44\ 15 1000v  [0.016 % to 0.016 %
1 kHz) method
Current (< 1
GHz) (Source)
ELECTRO-
TECHNICAL- . :
01 |Alternating  |AC Voltage (10 Hz tojUsing MFC by Direct f_ >\, 50y 0.014 % to 0.005 %
20 kHz) method
Current (< 1
GHz) (Source)
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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-
Alternating
Current (< 1
GHz) (Source)

92

AC Voltage (10 Hz to
20 kHz)

Using MFC by Direct
method

>20Vto 200V

0.013 % to 0.016 %

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

93

AC Voltage (10 Hz to
20 kHz)

Using MFC by Direct
method

>200mVto 2V

0.015 % to 0.008 %

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

94

AC Voltage (10 Hz to
20 kHz)

Using MFC by Direct
method

2mVito 20 mV

0.23 % to 0.035 %

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

95

AC Voltage (10 Hz to
20 kHz)

Using MFC by Direct
method

20 mVto 200 mV

0.043 % to 0.0097
%

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

96

AC Voltage (100 kHz
to 300 kHz)

Using MFC by Direct
method

>2Vto 20V

0.015 % to 0.034 %

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

97

AC Voltage (100 kHz
to 300 kHz)

Using MFC by Direct
method

>200mVto 2V

0.034 % to 0.036 %
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Mrt(:?'?aul;?;:eoorfﬁifsi:ﬁ:\c:nt : . Measurement range and * Calibration and
S:No | Discipline / Group | or material to be calibrated “Mothod o procedure. | where applicabie(Range Measurement
Yy d Frequency) Capability(CMC)(*)
Measured /Instrument an q y
ELECTRO-
TECHNICAL- 3 !
08 |Alternating  |AC_Voltage (100 kHz |Using MFC by Direct 1, vvo 2o mv [0.23 % to 0.063 %
to 300 kHz) method
Current (< 1
GHz) (Source)
ELECTRO-
TECHNICAL- . X
99 |Alternating  |AC_Voltage (100 kHz |Using MFC by Direct 1,4 vv6 200 mv |0.063 % to 0.062 %
to 300 kHz) method
Current (< 1
GHz) (Source)
ELECTRO-
TECHNICAL- . .
100 |Alternating ~ |AC Voltage (20 kHz jUsing MFC by Direct [ 54 v/ +5 200 mv [0.035 % to 0.034 %
to 100 kHz) method
Current (< 1
GHz) (Source)
ELECTRO-
TECHNICAL- . ,
101 |Alternating ~ |AC Voltage (20 kHz - Using MFC by Direct |_ 505 nviio2 v [0.0096 % to 0.012 %
to 100 kHz) method
Current (<1
GHz) (Source)
ELECTRO-
TECHNICAL- . ,
102 |Alternating ~ |AC Voltage (20 kHz 1Using MFC by Direct |5 o t5 20 my  [0.23 % to 0.064 %
to 100 kHz) method
Current (<1
GHz) (Source)
ELECTRO-
TECHNICAL- i ,
103 |Alternating ~ |AC Voltage (20 kHz JUsing MFC by Direct |, /1, gy 0.008 % to 0.015 %
to 100 kHz) method
Current (<1
GHz) (Source)

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




Laboratory Name :

Accreditation Standard

Certificate Number
Validity

9

National Accreditation Board for
Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

TRANSCAL TECHNOLOGIES LLP, #100, 10TH CROSS, BETWEEN SAMPIGE &
MARGOSA ROAD, MALLESWARAM, BENGALURU, KARNATAKA, INDIA

CC-2231

14/06/2024 to 13/06/2026

ISO/IEC 17025:2017

Page No

Last Amended on

21 0f 190
26/07/2024

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
ELECTRO-
TECHNICAL- b )
104 |Alternating ~ |AC Voltage (20 kHz JUsing MFC by Direct |, 290y 0.013 % to 0.021 %
to 100 kHz) method
Current (< 1
GHz) (Source)
ELECTRO-
TECHNICAL- . \
105 |Alternating  |AC Voltage (300 kHz | Using MFC by Direct | >4 v/ t5 200 mv |0.062 % to 0.45 %
to 1 MHz) method
Current (< 1
GHz) (Source)
ELECTRO-
TECHNICAL- . .
106 |Alternating  |AC Voltage (300 kHz jUsing MFC by Direct | »44 nvitg 2v  [0.062 % to 0.24 %
to 1 MHz) method
Current (< 1
GHz) (Source)
ELECTRO-
TECHNICAL- . ,
107 |Alternating ~ |AC Voltage (300 kHz | Using MFC by Direct |, 1\, 1 20 my 0.4%to 0.78 %
to 1 MHz) method
Current (<1
GHz) (Source)
ELECTRO-
TECHNICAL- . -
108 |Alternating ~ |AC Voltage (300 kHz | Using MFC by Direct |, ;1 5y 0.036 % to 0.26 %
to 1 MHz) method
Current (<1
GHz) (Source)
ELECTRO-
TECHNICAL- i ,
109 |Alternating ~ |AC Voltage (30 Hz | Using MFC by Direct |5\, 6 5 my 1% to 0.33 %
tol kHz) method
Current (<1
GHz) (Source)
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Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

110

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

Capacitance @ 1kHz

Using MFC DCB by
direct method

10 uF to 110 mF

05%t01.3%

111

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

Capacitance @ 1kHz

Using MFC DCB by
direct method

220 pF to 10 pF

6%to 0.5%

112

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

Harmonics @ 50Hz

Using MFC source by
direct method

1st order to 39th
order

0.51 %

113

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

Power Factor , Single
Phase, 230V, 5A

Using MFC by Direct
method

0.2 lag to UPF

0.002 PF

114

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

Power Factor, Single
Phase, 230V, 5A

Using MFC by Direct
method

0.2 lead to UPF

0.002 PF

115

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

Power Factor , Three
Phase

Using Energy Source
by Direct method

0.25 lag to UPF

0.008 PF
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Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- \
116 |Alternating ~ |Power Factor,, Three | Using Energy Source | 55 0.4 10 upr |0.008 PF
Phase by Direct method
Current (< 1
GHz) (Source)
ELECTRO-
TECHNICAL- Using 8%2 DMM and
117 |DIRECT DC Current source by 1 pAto 10 pA 0.13 % to 0.0057 %
CURRENT Comparison method
(Measure)
ELECTRO-
TECHNICAL- . L
118 |DIRECT DC Current gfr'gcgt?n/zet%'\é'g" oY 11 JAto 10 pA 0.13 % to 0.0057 %
CURRENT
(Measure)
ELECTRO-
TECHNICAL- Using 8%2 DMM and
119 |DIRECT DC Current source by 1Ato20A 0.0038 % to 0.01 %
CURRENT Comparison method
(Measure)
ELECTRO-
TECHNICAL- : .
120 |DIRECT DC Current glsr'gft?n/zt%'\é'g" Y 11 Ato20A 0.0038 % to 0.01 %
CURRENT
(Measure)
ELECTRO-
TECHNICAL- i L 0
121 |DIRECT DC Current gisr'ggt?n/;t%'\é'g" Oy {10 A to 100 pA 00/'0043 % to 0.002
CURRENT °
(Measure)
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Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- Using 8%2 DMM and 0
122 | DIRECT DC Current source by 10 YA to 100 pA 00/'0043 %o 0.002
CURRENT Comparison method °
(Measure)
ELECTRO-
TECHNICAL; Using Shunt with
123 |DIRECT DC Current DMMgb VR Method 10 nA to 100 nA 0.49 % to 0.65 %
CURRENT y
(Measure)
ELECTRO-
TECHNICAL- . Ny
124 | DIRECT DC Current gfr'gcgt?n/zet%'\é'g" oY {100 yato 100 mA [0.002 %
CURRENT
(Measure)
ELECTRO-
TECHNICAL- Using 8%2 DMM and
125 |DIRECT DC Current source by 100 pA to 100 mA 0.002 %
CURRENT Comparison method
(Measure)
ELECTRO-
TECHNICAL- Using 8% DMM and 0
126 |DIRECT DC Current source by 100 mAto 1A o 02 o 0.0041
CURRENT Comparison method °
(Measure)
ELECTRO-
TECHNICAL- i )
127 |DIRECT DC Current glsr'ggt?n/;t%'\é'g" oY 1100 mAto 1A 0.002 % to 0.0041 %
CURRENT
(Measure)
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ELECTRO-

TECHNICAL- Using Shunt with . .
128 |DIRECT DC Current DMM by VR Method 100 nA to 1pA 0.12 % t0 0.13 %

CURRENT y

(Measure)

ELECTRO-

TECHNICAL; Using Shunt with . .
129 |DIRECT DC Current DMM VI Method 20Ato 75 A 0.047 % to 0.08 %

CURRENT

(Measure)

ELECTRO-

TECHNICRL- Using Shunt with J .
130 |DIRECT DC Current DMM VI Method 75 A to 1000 A 0.08 % to 0.3 %

CURRENT

(Measure)

ELECTRO-

TECHNICAL- Using Digital power
131 | DIRECT ggOP\cl)wle;q(i E/otgo ay | Meter by Direct 1 KW to 12 kW 0.02 % t0 0.15 %

CURRENT ! Method

(Measure)

ELECTRO-

TECHNICAL- Using Digital power
132 | DIRECT ggop\c/)wﬂn(i thgo ay | Meter by Direct 1 mW to 10 W 0.15 % to 0.06 %

CURRENT ! Method

(Measure)

ELECTRO-

TECHNICAL- Using Digital power
133 |DIRECT ggop\?wle:n(i r o) |Meter by Direct 10Wto 1 kW 0.06 % to 0.02 %

CURRENT ! Method

(Measure)
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Measured /Instrument
ELECTRO-
TECHNICAL- Using Digital
134 | DIRECT ?C?O%?/Wi:n% tl(;/zt(c)) | Multimeter by 1 KW to 20 kW 0.05 %
CURRENT ' Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using Digital
135 | DIRECT ?SOF())C\)/W?L:S\ tl(;’ztgA Multimeter by 1 mW to 10 W 0.02 %
CURRENT Y Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using Digital
136 |DIRECT ?gogc\)/win% tlglztgA Multimeter by 10 Wto 1 KW 0.02 % to 0.05 %
CURRENT ' Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using Digital power
137 | DIRECT ?go%c\)/wirA(?o%ooX t0 I \Meter by Direct 12kWto30kW  |0.15%to 0.09 %
CURRENT ' Method
(Measure)
ELECTRO-
TECHNICAL- Using 8% DMM and 0
138 | DIRECT DC Voltage source by 0.5 MV to 100 mV 3‘024 % to 0.0009
CURRENT Comparison method °
(Measure)
ELECTRO-
TECHNICAL- ) 1 0
139 |DIRECT DC Voltage gisr'ggt?n/;t%'\é'g" oY 0.5 mV to 100 mv 00/'024 % to 0.0009
CURRENT °
(Measure)
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Measured /Instrument
ELECTRO-
TECHNICAL- Using HV Divider
140 |DIRECT DC Voltage with DMM by Direct |1 kV to 6 kV 0.2 %
CURRENT Method
(Measure)
ELECTRO-
TECHNICAL- Using 8% DMM and o
141 | DIRECT DC Voltage source by 1Vto 10V 8‘0004 % to 0.0004
CURRENT Comparison method °
(Measure)
ELECTRO-
TECHNICAL- . ) o
142 |DIRECT DC Voltage Bfr'ggt?n/zet%'\é'g" oY l1vio10v 00/'0004 % to 0.0004
CURRENT 1
(Measure)
ELECTRO-
TECHNICAL- . 1 0
143 |DIRECT DC Voltage Blsr'gcgt?n/zet?]'\é'g" oY 110V to 1000 v 0600000046 ol
CURRENT ' °
(Measure)
ELECTRO-
TECHNICAL- Using 82 DMM and 0
144 |DIRECT DC Voltage source by 10 V to 1000 V 3‘0004 % t0 0.00064
CURRENT Comparison method °
(Measure)
ELECTRO-
TECHNICAL- Using 8%2 DMM and o
145 |DIRECT DC Voltage source by 100 mVto 1V 00/'0009 % t0 0.0004
CURRENT Comparison method °
(Measure)
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Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- \ ¥ 0
146 | DIRECT DC Voltage gfr'ggt?n/; t'?]'\é'g" Y 1100 mvito 1V 00/'0009 % to 0.0004
CURRENT °
(Measure)
ELECTRO-
TECHNICAL- Using HV Divider
147 |DIRECT DC Voltage with DMM's by 40 kV to 100 kV 1.7 %
CURRENT comparison method
(Measure)
ELECTRO-
TECHNICAL- Using 8%2 DMM and
148 |DIRECT DC Voltage source by 50 uVvV to 0.5 mV 0.8 % to 0.024 %
CURRENT Comparison method
(Measure)
ELECTRO-
TECHNICAL- . L
149 | DIRECT DC Voltage Blsr'gcgt?n/zet?]'\é'g" Y 5o Wto0.5mv  |0.8% to0.024 %
CURRENT
(Measure)
ELECTRO-
TECHNICAL- Using Source, & HV
150 |DIRECT DC Voltage Probe with DMM by |6 kV to 40 kV 2 %
CURRENT direct method
(Measure)
'IIE'EEZICEI-II-\IPI\(?AL Using Standard
151 | DIRECT Magnetic Flux Magnets and Gauss 1100 Gauss to 10000 |5 »6 o, 1, 6 38 %
Meter by Gauss
CURRENT .
Comparison Method
(Measure)
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Measured /Instrument and Frequency)
ELECTRO- Using Differential
TECHNICAL- Probe in
152 |DIRECT Power @ HF 400 kHz |Combination with 1Wto400W 5.08 %
CURRENT Oscilloscope by
(Measure) Comparison Method
ELECTRO-
TECHNICAL- Using 8%2 DMM and 0
153 |DIRECT Resistance source by 1 Mohm to 10 Mohm 00/'0012 %10 0.0014
CURRENT Comparison method °
(Measure)
ELECTRO-
TECHNICAL- . Ny 0
154 |DIRECT Resistance Bfr'ggt?n/zet%'\é'g" bY" 11 Mohm to 10 Mohm 00/'0012 70 t0 0.0014
CURRENT 1
(Measure)
ELECTRO-
TECHNICAL- Using 8%2 DMM and
155 |DIRECT Resistance Shunt with DMM / 1 mohm to 10 ohm ]0.021 % to 0.004 %
CURRENT MFC by VI Method
(Measure)
ELECTRO-
TECHNICAL- Using 8%2 DMM / 1 mohm to 100
156 |DIRECT Resistance Micro Ohm Meter by mohm 0.15% to 0.018 %
CURRENT Direct method
(Measure)
ELECTRO-
TECHNICAL- : ) 0
157 |DIRECT Resistance gisr'ggt?n/;t%'\é'g" Y 1 ohm to 10 ohm 0600000073§<;o
CURRENT ' °
(Measure)
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Measured /Instrument

ELECTRO-

TECHNICAL- Using 8%2 DMM and 0
158 |DIRECT Resistance source by 1 ohm to 10 ohm 00/'0007 % t0 0.00038

CURRENT Comparison method °

(Measure)

ELECTRO-

TECHNICAL- Using 8%2 DMM and
159 |DIRECT Resistance Shunt with DMM / 10 pohm to 1 mohm|0.75 % to 0.021 %

CURRENT MFC by VI Method

(Measure)

ELECTRO-

TECHNICAL- Using 8%2 DMM and o
160 |DIRECT Resistance source by ighkrghm tolJ00 00/'0005 % 0 0.0006

CURRENT Comparison method 1

(Measure)

ELECTRO-

TECHNICALY | Using 8% DMM by |10 kohm to 100  |0.0005 % to 0.0006
161 |DIRECT Resistance Direct method ehim o

CURRENT 4

(Measure)

ELECTRO-

TECHNICAL- Using 8% DMM and 0
162 |DIRECT Resistance source by I%/I%rl:/lrghm t0100 00/'0014 % to 0.0095

CURRENT Comparison method °

(Measure)

ELECTRO-

TECHNICAL- | Using 8% DMM by |10 Mohm to 100 [0.0014 % to 0.0095
163 |DIRECT Resistance Direct method Mohm o

CURRENT °

(Measure)
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Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- Using 8% DMM and o
164 |DIRECT Resistance source by 10 ohm to 100 ohm 00/'00038 % t0 0.0007
CURRENT Comparison method °
(Measure)
ELECTRO-
TECHNICAL- . 1 o
165 | DIRECT Resistance Blsr'ggt?n/;t?]'\é'g" BY 110 ohm to 100 ohm 8‘00038 % t0 0.0007
CURRENT °
(Measure)
ELECTRO-
TECHNICAL- Using 8%2 DMM and o
166 |DIRECT Resistance source by I%/l%?"I;Ohm o1 00/'0006 % to 0.0012
CURRENT Comparison method 1
(Measure)
ELECTRO-
TECHNICALY | Using 8% DMM by | 100 kohm to 1 0.0006 % to 0.0012
167 |DIRECT Resistance Direct method Mohm o
CURRENT y
(Measure)
ELECTRO-
TECHNICAL- | Using 8% DMM by  [100 Mohmto 20  [0.0095 % to 0.148
168 |DIRECT Resistance Direct method Gohm o
CURRENT °
(Measure)
ELECTRO-
TECHNICAL- Using 8% DMM /
169 |DIRECT Resistance Micro Ohm Meter by {100 mohm to 1 ohm |0.018 % to 0.09 %
CURRENT Direct method
(Measure)
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Measured /Instrument
ELECTRO-
TECHNICAL- Using 8% DMM and
170 | DIRECT Resistance source by é%?]n'\:")hm 0020 160095 % to 0.148 %
CURRENT Comparison method
(Measure)
ELECTRO-
TECHNICAL- Using 8% DMM and o
171 |DIRECT Resistance source by 100 ohm to 10 kohm 00/'0007 % to 0.0005
CURRENT Comparison method °
(Measure)
ELECTRO-
TECHNICAL- . ) o
172 |DIRECT Resistance Bfr'ggt?n/zet%'\é'g" by 1100 ohm to 10 kohm 00/'0007 0 t0 0.0005
CURRENT ]
(Measure)
ELECTRO-
TECHNICAL- . 1 .
173 |DIRECT Resistance kjasFlggb8 Gl'i,l'\g';"h(‘;"éth 20 Gohm to 1 Tohm |2 %
CURRENT y
(Measure)
ELECTRO-
TECHNICAL- . - 0
174 |DIRECT DC Current %s;?ﬁo'\fc by Direct 1y A to 100 mA 3‘003 % to 0.0063
CURRENT °
(Source)
ELECTRO-
TECHNICAL- i .
175 | DIRECT DC Current %Sé?ﬁo'\é'm oy Direct 115 Ato 100 yA  0.004 % to 0.003 %
CURRENT
(Source)
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Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- \ . 0
176 |DIRECT DC Current %Se”t‘k?o'\é'm by Direct 149 ato 20 A 00/'0043 % to 0.0043
CURRENT °
(Source)
ELECTRO-
TECHNICAL- Using Decade
177 |DIRECT DC Current Megaohm box by 10 nAto 10 pA 0.16 % to 0.0053 %
CURRENT Direct method
(Source)
ELECTRO-
TECHNICAL- . .
178 | DIRECT DC Current %se'?ﬁo'\é'm oy Direct 1160 ya to 1 mA 0.003 %
CURRENT
(Source)
ELECTRO-
TECHNICAL- . .
179 |DIRECT DC Current %se'?ﬁozwc oy Direct {450 mato 2 A 0.0063 % to 0.003 %
CURRENT
(Source)
ELECTRO-
TECHNICAL- Using Shunt with
180 |DIRECT DC Current DMM & Current coil 120 Ato 3000 A 0.65%to 1.2 %
CURRENT by direct method
(Source)
ELECTRO-
TECHNICAL- i .
181 |DIRECT DC Current %Sé?ﬁozwc by Direct 5 o510 A 0.003 % to 0.0043 %
CURRENT
(Source)
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or measured / Quantity procequre where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- Using Current
182 |DIRECT DC Current Source by direct 20Ato 120 A 0.1%to 0.6%
CURRENT method
(Source)
ELECTRO-
TECHNICAL- DC Power (1 V to Using MFC with 50
183 |DIRECT 1000V, 1 mAto turns current coil by |1 kW to 1 MW 0.06 % to 0.35%
CURRENT 1000 A) Direct Method
(Source)
ELECTRO-
TECHNICAL- DC Power (1 V to Using MFC with 50
184 |DIRECT 1000V, 1 mAto turns current coil by |1 mWto 10 W 0.07 % t0 0.03 %
CURRENT 1000 A) Direct Method
(Source)
ELECTRO-
TECHNICAL- DC Power (1 V to Using MFC with 50
185 |DIRECT 1000V, 1 mAto turns current coil by |10 W to 1 kW 0.03 % to 0.06 %
CURRENT 1000 A) Direct Method
(Source)
ELECTRO-
TECHNICAL- . :
186 |DIRECT DC Voltage %se'?ﬁo'\fc oy Direct |4 5 v to 100mv  |0.19 % to 0.00034 %
CURRENT
(Source)
ELECTRO-
TECHNICAL- Using DC Voltage o
187 |DIRECT DC Voltage Reference Standard |1.018V, 10V 00/'00034 %, 0.00031
CURRENT by Direct Method °
(Source)
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Measured /Instrument
ELECTRO-
TECHNICAL- b ) o
188 | DIRECT DC Voltage %Se”t‘k?o'\é'm oy Direct 144 v to 100 v 060000003362 ﬁj to
CURRENT ' °
(Source)
ELECTRO-
TECHNICAL- . \ o
189 | DIRECT DC Voltage %S;’t‘ﬁozwc oy Direct 1160 mv to 10 v 8‘00034 % 10 0.0004
CURRENT °
(Source)
ELECTRO-
TECHNICAL- . . o
190 |DIRECT DC Voltage pr 0 NFC by Direct 1140 v to 1000 v Soooks o
CURRENT ' °
(Source)
ELECTRO-
TECHNICAL- . ,
191 | DIRECT DC Voltage %se'?ﬁozwc oy Direct 155 \wto 0.5mV  0.129 % to 0.19 %
CURRENT
(Source)
ELECTRO-
TECHNICAL- . -
192 |DIRECT Discrete Resistance isel?ﬁol\élFC by Direct 1 kohm 0.0008 %
CURRENT
(Source)
ELECTRO-
TECHNICAL- i ,
193 |DIRECT Discrete Resistance %Sé?ﬁo'\fc by Direct |1 mohm 0.0018 %
CURRENT
(Source)
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Measured /Instrument
ELECTRO-
TECHNICAL- Y .
194 |DIRECT Discrete Resistance %Sel?r?ohélFC by Direct 1o 5hm 0.0035 %
CURRENT
(Source)
ELECTRO-
TECHNICAL- . .
195 |DIRECT Discrete Resistance %S;’t‘ﬁozwc by Direct {4 94 ohm 0.0006 %
CURRENT
(Source)
ELECTRO-
TECHNICAL- . .
196 |DIRECT Discrete Resistance %se'?ﬁol\é”:c by Direct 1.9 Mohm 0.002 %
CURRENT
(Source)
ELECTRO-
TECHNICAL- . .
197 |DIRECT Discrete Resistance %sel?y?ol\é”:c by Direct 1.9 ohm 0.0025 %
CURRENT
(Source)
ELECTRO-
TECHNICAL- . .
198 |DIRECT Discrete Resistance isel?ﬁol\élFC by Direct 10 kohm 0.0007 %
CURRENT
(Source)
ELECTRO-
TECHNICAL- i .
199 |DIRECT Discrete Resistance %Sé?ﬁo'\fc by Direct 1 5 mohm 0.0039 %
CURRENT
(Source)
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Measured /Instrument
ELECTRO-
TECHNICAL- . .
200 |DIRECT Discrete Resistance %Sel?r?ohélFC by Direct 14 4/onm 0.0013 %
CURRENT
(Source)
ELECTRO-
TECHNICAL- . .
201 |DIRECT Discrete Resistance %S;’t‘ﬁozwc by Direct {444 1 ohm 0.0009 %
CURRENT
(Source)
ELECTRO-
TECHNICAL- . .
202 |DIRECT Discrete Resistance %se'?ﬁol\é”:c by Direct 100 Mohm 0.0101 %
CURRENT
(Source)
ELECTRO-
TECHNICAL- . .
203 |DIRECT Discrete Resistance %seu?ﬁozwc by Direct 1744 ohm 0.002 %
CURRENT
(Source)
ELECTRO-
TECHNICAL- : .
204 |DIRECT Discrete Resistance isel?ﬁol\élFC by Direct 19 kohm 0.0008 %
CURRENT
(Source)
ELECTRO-
TECHNICAL- : .
205 |DIRECT Discrete Resistance %Sé?ﬁo'\fc by Direct 1,9 ponm 0.0055 %
CURRENT
(Source)
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Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

206

ELECTRO-
TECHNICAL-
DIRECT
CURRENT
(Source)

Discrete Resistance

Using MFC by Direct
method

19 ohm

0.0012 %

207

ELECTRO-
TECHNICAL-
DIRECT
CURRENT
(Source)

Discrete Resistance

Using MFC by Direct
method

190 kohm

0.00082 %

208

ELECTRO-
TECHNICAL-
DIRECT
CURRENT
(Source)

Discrete Resistance

Using MFC by Direct
method

190 ohm

0.0009 %

209

ELECTRO-
TECHNICAL-
DIRECT
CURRENT
(Source)

Resistance

Using DMB by Direct
Method

1 Gohm to 1 Tohm

1.79 % t0 2.0 %

210

ELECTRO-
TECHNICAL-
DIRECT
CURRENT
(Source)

Resistance

Using MFC by Direct
method

1 Mohm to 10 Mohm

0.004 % to 0.016 %

211

ELECTRO-
TECHNICAL-
DIRECT
CURRENT
(Source)

Resistance

Using Standard
Resistors by Direct
Method

1 mohm to 100
mohm

0.1 % to 0.025 %
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o | Disciline/ Group | o sestan e s meioemea | Colbration or Messurement | aditonal parameters | * Calbrator ond
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Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- . . 0
212 |DIRECT Resistance %Sel?r?ohélFC by Direct {1 ohm to 10 ohm 00/'014 LS
CURRENT °
(Source)
ELECTRO-
TECHNICAL- Using Standard
213 |DIRECT Resistance Resistors by Direct |10 pohmto 1 mohm|0.6 % to 0.1 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- . .
214 |DIRECT Resistance %se'?ﬁo'\é'm by Direek mmhm to 300 14016 % to 0.46 %
CURRENT
(Source)
ELECTRO-
TECHNICAL- . . 0
215 |DIRECT Resistance %s;?ﬁozwc by Direct 144 6hm to 100 ohm 8‘0023 % to 0.005
CURRENT 3
(Source)
ELECTRO-
TECHNICAL- | Using MFC by Direct |100 kohm to 1 0.0032 % to 0.004
216 |DIRECT Resistance method Mohm o
CURRENT °
(Source)
ELECTRO-
TECHNICAL- Using Standard
217 |DIRECT Resistance Resistors by Direct |100 mohmto 1 ohm|0.025 % to 0.07 %
CURRENT Method
(Source)
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Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO-
TECHNICAL- b . o
518 |DIRECT Resistance %sei?k?ol\élFC by Direct iggn?hm to 100 o0/.005 % to 0.0032
CURRENT °
(Source)
ELECTRO-
TECHNICAL- . \
219 |DIRECT Resistance %S;’t‘ﬁozwc by Ditgct é%m"hm QL 0.46 % to 1.79 %
CURRENT
(Source)
ELECTROS VA (CT Burden Box |Using DMM by VI
TECHNICgL- 1A & 5A), 50 Hz & Method/ Power
220 |ELECTRICAL . . 1 VAto 110 VA 0.1%
60 Hz @ 0.8 PF to Analyser by Direct
EQUIPMENT
UPF Method
(Measure)
%Elc_lmg/;b VA (PT Burden Box |Using DMM by VI
221 |ELecTRICAL | 110V & 63.5V), 50~ [Methoa/ Usl'”g 25VAto110VA  |0.2%to 0.2 %
EQUIPMENT Hz & 60Hz @ 0.8 PF quer Analyser by
to UPF Direct Method
(Measure)
ELECTRO- .
TECHNICAL- | Conductivity Meter - | 519 thrg g‘o?(ecade
222 |ELECTRICAL Simulation method simgulation b 100 ohm to 1 Mohm 0.6 %
EQUIPMENT  |(1 uS to 10000 uS) y
method
(Source)
ELECTRO- Current Transformer |Using Precision
TECHNICAL- - Phase Error 1% to |Current Transformer
223 |ELECTRICAL 120% of rated @ Automatic test set|5 A to 2000 A 3min
EQUIPMENT current 1A/5A by Comparison
(Source) secondary method
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Ml\llteafsul;'?nd orfR_ef(irence t Measurement range and Calibrati d
ateria e OoT Instrumen . . ey * Calibration an
S.No Discipline / Group | or materia‘;'::o 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)
ELECTRO- Current Transformer Using Precision
TECHNICAL- - Ratig’error 540 Current Transformer
224 |ELECTRICAL . @ Automatic test set|5 A to 2000 A 0.034%
2000A Primary )
EQUIPMENT 1A/5A Secondar by Comparison
(Source) y method
Using 6%
ELECTRO- Multifunction
TECHNICALS Oscilloscope - Band |Calibrator with 1.1
225 |ELECTRICAL : P ' 50 kHz to 1 GHz 0.52 dBm
Width @ 50 kHz GHz at 1 Mohm
EQUIPMENT ; :
(Source) option by Direct
method
Using 6%2
ELECTRO} Multifunction
TECHNICAL- Oscilloscope, 0 to Calibrator with 1.1
226 |ELECTRICAL PE, ' 1 mV to 55 Vp-p 0.2%
130V (DC signal ) GHz at 1Mohm
EQUIPMENT . :
(Source) option by Direct
method
Using 6%
ELECTRO- Multifunction
TECHNICAL- Oscilloscope, 0 to Calibrator with 1.1
227 |ELECTRICAL RE, ' 1 mVtol30V 0.2%
130V (DC signal ) GHz at 1Mohm
EQUIPMENT . .
(Source) option by Direct
method
e riiee Oscilloscope, Scope Using 6%
TECHNICAL- [ <3¢ 08 deps'uarep Multifunction
228 |ELECTRICAL pItUde >q Calibrator with 1.1 |1 mV to 55 V 0.56 % t0 0.2 %
Wave Signal, 10 Hz ) .
EQUIPMENT GHz option by Direct
to 10 kHz
(Source) method
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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 Capability(CMC)(*)
Measured /Instrument and Frequency)
ELECTRO- Oscilloscope, Scope | Y59 072
TECHNICAL- |0 deps'uarep Multifunction
229 |ELECTRICAL ppriice 5q Calibrator with 1.1 {5 mV to 55 V 0.5 % t0 0.2 %
Wave Signal, 10 Hz ) .
EQUIPMENT GHz option by Direct
to 10 kHz
(Source) method
Using 6%
ELECTRO- Multifunction
TECHNICAL, Oscilloscope, Time |Calibrator with 1.1
230 |ELECTRICAL P, ) ' 1 ns to 1000 sec 0.00005%
Marker GHz option &
EQUIPMENT =
(Source) Rub@um standard,
by Direct method
ELECTRO-
TECHNICAL- pH Meter - Using MEC b
231 |ELECTRICAL Simulation method simugllation myethod -440 mV to 440 mV |0.5%
EQUIPMENT (0 to 14 pH)
(Source)
Using Precision
ELECTRO- Potential Potential
TECHNICAL- Transformer - Phase |Transformer @
232 |ELECTRICAL 6.6k q . 6.6 kV and 11 kV 4min
EQUIPMENT error 6.6kV an Automatic Fest set
11kV (80% to 120%) |by Comparison
(Source)
method
ELECTRO- Potential g;r;%tglecusuon
TECHNICAL- Transformer - Ratio Transformer.@
233 |ELECTRICAL error 6.6kV and Autornatic test set 6.6 kV and 11 kV 0.068%
EQUIPMENT 11kV Primary (80% .
0 by Comparison
(Source) to 120%)
method
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MN::ea?ul;?nd orfR.efirence t Measurement range and * Calibrati d
iscipli G a erlta . ‘ﬁe ?) msl_r:m:r:’ Calibration or Measurement additional parameters MZ;s:r;;ne:rt‘
S.No Discipline / Group or::?\fe::ur:d ft)c:aln:iiye Method or procedure where applicable(Range Capability(CMC)()
Measured /Instrument and Frequency) -
ELECTRO-
TECHNICAL- : Using DMM by
234 |ELECTRICAL mg: E:E:g meter- 1\oitage to Voltage, |0.8 to 2021 0.3%
EQUIPMENT Comparison method
(Source)
Using Oscilloscope,
ELECTRO- Combination wave [High voltage
TECHNICAL- surge test system Differential probe, 0
235 EMI/ EMC (CDN output) Current probe as per L2 1 9.63%
(Measure) Voltage front time  |IEC 61000-4-5 by
Direct method
Using Oscilloscope,
ELECTRO- Combination wave [High voltage
TECHNICAL- surge test system Differential probe, 4
236 EMI/ EMC (CDN output) Current probe as per g Vs §-59 o
(Measure) Voltage pulse width |IEC 61000-4-5 by
Direct method
Using Oscilloscope,
ELECTRO- Combination wave [High voltage
TECHNICAL- surge test system Differential probe, 0
237 EMI/ EMC (CDN output) current|Current probe as per T 2o0A LoMZP KA g3.38 %
(Measure) amplitude IEC 61000-4-5 by
Direct method
Using Oscilloscope,
ELECTRO- Combination wave [High voltage
TECHNICAL- surge test system Differential probe, 0
238 EMI/ EMC (CDN output) current|Current probe as per 8 us 1.92%
(Measure) front time IEC 61000-4-5 by
Direct 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::a::z;i:lll::db;eoc::::i::ted Method or procedure where applicable(Range Ca I\/Iaeba:;:r?gln:g)t(ﬂ
Measured /Instrumem):l and Frequency) P Y h
Using Oscilloscope,
ELECTRO- Combination wave [High voltage
TECHNICAL- surge test system Differential probe, 0
233 EMI/ EMC (CDN output) current|Current probe as per 20 ps 0.59%
(Measure) pulse width IEC 61000-4-5 by
Direct method
Using Oscilloscope,
ELECTRO- Combination wave [High voltage
240 TECHNICAL- surge test system Differential probe, + 0.25kVto = 30 339
EMI/ EMC (CDN output) Current probe as per |kV =R
(Measure) Voltage Amplitude |IEC 61000-4-5 by
Direct method
Using Oscilloscope,
ELECTRO- Combination wave [High voltage
TECHNICAL- surge test system Differential probe, |[% 0.25 kA to *10 0 0
241 EMI/ EMC (Generator output) [Current probe as per | kA p-3%fto 9.18%
(Measure) current amplitude IEC 61000-4-5 by
Direct method
Using Oscilloscope,
ELECTRO- Combination wave [High voltage
TECHNICAL- surge test system Differential probe, 0
242 EMI/ EMC (Generator output) |Current probe as per 8 us 1.86%
(Measure) current front time IEC 61000-4-5 by
Direct method
Using Oscilloscope,
ELECTRO- Combination wave |High voltage
TECHNICAL- surge test system Differential probe, 0
243 EMI/ EMC (Generator output) [Current probe as per 20 ps 0.55%
(Measure) current pulse width [IEC 61000-4-5 by

Direct 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)
Using Oscilloscope,
ELECTRO- Combination wave [High voltage
244 TECHNICAL- surge test system Differential probe, +0.25kV to £ 15 3.45 9
EMI/ EMC (Generator output) |Current probe as per|kV ' °
(Measure) Voltage Amplitude |IEC 61000-4-5 by
Direct method
Using Oscilloscope,
ELECTRO- Combination wave [High voltage
TECHNICAL- surge test system Differential probe, A
245 EMI/ EMC (Generator output) |Current probe as per 1.2 ps 10.98%
(Measure) Voltage front time  |IEC 61000-4-5 by
Direct method
Using Oscilloscope,
ELECTRO- Combination wave [High voltage
TECHNICAL- surge test system Differential probe, d
246 EMI/ EMC (Generator output) [Current probe as per >0 s p-61p
(Measure) Voltage pulse width [IEC 61000-4-5 by
Direct method
Decoupling of
common mode
disturbance, Using Vector
i Coupling factor, Network Analyzer as
'IIE'EI(EZIC-I-II-\IFI{(?AL— Voltage division  |per IEC 61000-4-6,
247 EMI/ EMC factor ( coupling & |CISPR-22, CISPR-32 |1 dB to 90 dB 0.85 dB
decoupling network, [(Voltage division
(Measure)

line impedance
stabilization network
) 150 kHz to 400
MHz

factor) by Direct
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)
Using Signal
ELECTRO- Display error of Generator,
248 [TECHNICAL- {5 te ctors with Reference Source 4 Gy, 107 GHz ~ |0.5d Buv
EMI/ EMC sinusoidal signals Source.as-er
(Measure) g CISPR-16-1-1 by
Comparison method
Using Signal
ELECTRO- Display error of Generator,
249 | TECHNICAL- Detectors with ReiCihce SOMICShalloN 7 Yo TG HY 0.5 dBuv
EMI/ EMC = Usddataighele Source as per
(Measure) g CISPR-16-1-1 by
Comparison method
: Using Oscilloscope
ELECTRO- Erlaerfglec:tl IZ:E with Load Resistor
TECHNICAL- . 50 Ohms & 1000 s
250 EMI/ EMC i?/asrt;err)] Igﬁlasréautlve Ohms as per IEC +2.0 kV 3.27 %
(Measure) P 61000-4-4 by Direct
Amplitude
method
: Using Oscilloscope
ELECTRO- Elobhag fask with Load Resistor
TECHNICAL-  |transient test 50 Ohms & 1000
1F1 0,
251 EMI/ EMC (s:lyasrtnerr)w éﬁ;réaé:gge Ohms as per IEC > s 0.84 %
(Measure) M 61000-4-4 by Direct
time
method
Using Oscilloscope
ELECTRO- Electrical fast with Load Resistor
TECHNICAL- transient test 50 Ohms & 1000 0
252 EMI/ EMC system (Capacitive |Ohms as per IEC >0 ns 0.44 %
(Measure) clamp) Pulse width |61000-4-4 by Direct

method
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or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

Using Oscilloscope

ELECTRO- Electrical fast with Load Resistor
TECHNICAL- transient test 50 Ohms & 1000 0
253 EMI/ EMC system (CDN output) |Ohms as per IEC 3:51 (8 0.57 %
(Measure) Pulse Rise time 61000-4-4 by Direct
method
Using Oscilloscope
ELECTRO- Electrical fast with Load Resistor
TECHNICAL- transient test 50 Ohms & 1000 ¥
254 EMI/ EMC system (CDN output) |Ohms as per IEC AN 0.44%6
(Measure) Pulse width 61000-4-4 by Direct
method
Using Oscilloscope
ELECTRO- Electrical fast with Load Resistor
TECHNICAL- transient test 50 Ohms & 1000 :
255 EMI/ EMC system (CDN output) |Ohms as per IEC =425 Vg KUYP ALY
(Measure) Pulse Amplitude 61000-4-4 by Direct
method
Electrical fast Using Oscilloscope
ELECTRO- transient test with Load Resistor
TECHNICAL- system (Generator |50 Ohms & 1000 0
256 EMI/ EMC output) Burst Ohms as per IEC 15 ms 2.05%
(Measure) Duration (2.5 kHz/5 ]61000-4-4 by Direct
kHz) method
Using Oscilloscope
ELECTRO- Electrical fast with Load Resistor
TECHNICAL- transient test 50 Ohms & 1000 0
257 EMI/ EMC system (Generator |Ohms as per IEC 300 ms 0.2 %
(Measure) output) Burst Period |61000-4-4 by Direct

method
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Measured /Instrument and Frequency)
: Using Oscilloscope
ELECTRO- | Flectical fast with Load Resistor
258 TECHNICAL- system (Generator 30 Qhnas-5:-L00Q +125V tox5kV |3.45%
EMI/ EMC output) Pulse Ohms as per IEC
(Measure) pu 61000-4-4 by Direct
Amplitude
method
, Using Oscilloscope
ELECTRO- | Flectrical fast with Load Resistor
259 |TECHNICAL- system (Generator BEFUIRE S LD 5 ns 0.63 %
EMI/ EMC SUtouf) Pofse/pife Ohms as per IEC
(Measure) fi P 61000-4-4 by Direct
ime
method
Using Oscilloscope
ELECTRO- Electrical fast with Load Resistor
TECHNICAL- transient test 50 Ohms & 1000 :
260 EMI/ EMC system (Generator |Ohms as per IEC Fons .44 o
(Measure) output) Pulse width |61000-4-4 by Direct
method
: Using Oscilloscope
ELECTRO- ItErlz?rC]gIecr?tl IZ:E with Load Resistor
TECHNICAL- 50 Ohms & 1000 (2.5,5,100,1000) o
261 system (Generator 1.12%
EMI/ EMC output) Repetition Ohms as per IEC kHz
(Measure) P puenc '(Oinverse) 61000-4-4 by Direct
g y method
ELECTRO- Electrostatic ggglgl_;)rscelltlgsécogre,
TECHNICAL- Discharge Generator 9 P +6.38A to + 0
262 : IEC 61000-4-2 & ISO 52 %
EMI/ EMC First peak current (+ 10605 by Direct 146.25 A
(Measure) 20kVto £30kv) |2 y
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Y and Frequency) Capability(CMC)(*)
Measured /Instrument
Electrostatic Using Oscilloscope,
'IIE'EI(E:IC-I-LIFTSAL Discharge Generator |ESD Target as per
263 Current @ 30 nsor |IEC 61000-4-2 &1SO |+ 0.39 Ato =78 A |3.92%t05.2%
EMI/ EMC ’ .
(Measure) current @ t1 ns (= |10605 by Direct
2.0 kV to £30 kV) method
Electrostatic Using Oscilloscope,
'IIE'EEIC-I-LIFTSAL Discharge Generator |ESD Target as per
264 Current @ 60 nsor |IEC 61000-4-2 & ISO |+ 0.15A to £39A |3.86%t05.2%
EMI/ EMC N .
(Measure) current @ t2 ns (£ |10605 by Direct
2.0 kV to £30 kV) method
i Using Oscilloscope,
'IIE'EEIC-I-LIFFSAL Electrostatic ESD Target as per
265 Discharge Generator |[IEC 61000-4-2 & ISO |0.6 ns to 1 ns 4.88 %
EMI/ EMC N .
- Rise time 10605 by Direct
(Measure)
method
Impedance
(Transient limiter,
Line impedance
ELECTRO- stabilization Using Vector
TECHNICAL- network, bulk Network Analyzer as 0
266 EMI/ EMC current injection per CISPR 16-1-2 by 1 Opmi tg.30Q9hm 2.9 %
(Measure) probe, directional Direct method
coupler, attenuator,
cable, ESD target) 9
kHz to 400 MHz
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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)
Insertion loss/RF
Attenuation
(Transient limiter,
ELECTRO- l;'lcgzillir?;)teigr?nce Using Vector
TECHNICAL- Network Analyzer as
267 EMI/ EMC network., I.3ulk. oer CISPR 16-1-2 by 1 dB to 90 dB 0.83 dB
current injection .
(Measure) . . Direct method
probe, Directional
coupler, Attenuator,
Cable, ESD Target) 5
kHz to 30 GHz
ELECTRO- :zg’ézté‘;rr‘]c(g'”e Using Vector
268 | TECHNICAL- g\ hilization Network Analyzer as |, 451 90 gp 0.83 dB
EMI/ EMC per CISPR 16-1-2 by
(Measure) MeCwarklg Ktz to Direct method
400 MHz
ELECTRO- rr::"zz ;\:fe'e (Line 1 \)sing Vector
269 TECHNICAL- Stabilization Network Analyzer as 290° to 90° 0.5°
EMI/ EMC per CISPR 16-1-2 by
(Measure) NeOghaR) 9 Rifz [ direct method
400 MHz
Using Oscilloscope,
High voltage
'EléI(EZ(I:-ITNPI\gAL Ring Wave Differential probe,
270 EMI/ EMC Generator - Current |Current probe probe |+ 20 A to = 150A |5.35%t02.83 %
amplitude as per IEC
(Measure)

61000-4-12 by
Direct 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::a::z;i:ll"t:db;ec;:::::i::;ed Method or procedure where applicable(Range Cageb?ﬁ:;?glwfg)t(:)
Measured /Instrument and Frequency)
Ring Wave :ismgv(glséglllgscope,
ELECTRO- Generator - o 40ty robe
271 TECHNICAL- Ogfllatiop , Current probe probe |10 uS & 1 pS 1.85 %
EMI/ EMC Frequency (Period) as per [EC
(Measure) I%/I(l)_lozkHz, 1 MHz & 10 {2 500-4-12 by
Direct method
Using Oscilloscope,
High voltage
'IIE'EE(I:-IT\IPI\(?AL Ring Wave Differential probe,
272 EMI/ EMC Generator - Rise Current probe probe [0.75 ns 1.83 %
(Measure) Time as per |IEC
61000-4-12 by
Direct method
Using Oscilloscope,
High voltage
ELECTRO- , : .
TECHNICAL- Ring Wave Differential probe, + 025KV to +5 .
273 Generator - Voltage [Current probe probe 3.34 %
EMI/ EMC ; kV
(Measure) Amplitude as per IEC
61000-4-12 by
Direct method
Using Oscilloscope,
ELECTRO- Telecom surge test High voltage
274 |TECHNICAL- 1 ciem - Current  |Differential probe, {450 40 4150 A [6.77 % t0 3.37 %
EMI/ EMC amplitude Current probe as per
(Measure) P IEC 61000-4-5 by

Direct method
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Material/Type of instrument . . Measurement range and * Calibration and
S.No Discipline / Grou or material to be calibrated Calibration oeiieasurament additional parameters Measurement
. p p or measured / Quantit Method or procedure where applicable(Range Capability(CMC)()
Measured /Instrumem):l and Frequency) P Y -
Using Oscilloscope,
ELECTRO- Telecom surqe test High voltage
TECHNICAL- g Differential probe, .
275 system - Current 5us 2.89 %
EMI/ EMC front time Current probe as per
(Measure) IEC 61000-4-5 by
Direct method
Using Oscilloscope,
ELECTRO- Telecom surde test High voltage
TECHNICAL- g Differential probe,
276 system - Current 320 ps 0.9 %
EMI/ EMC ulse width Current probe as per
(Measure) P IEC 61000-4-5 by
Direct method
Using Oscilloscope,
ELECTRO- PeTachbmsurbe test High voltage
TECHNICAL- g Differential probe, [+ 0.25 kV to + 10 .
277 system - Voltage 34 %
EMI/ EMC Amplitude Current probe as per |[kV
(Measure) P IEC 61000-4-5 by
Direct method
Using Oscilloscope,
ELECTRO- Toleten? srachest High voltage
TECHNICAL- g Differential probe, o
278 system - Voltage 10 s 4.64 %
EMI/ EMC front time Current probe as per
(Measure) IEC 61000-4-5 by
Direct method
Using Oscilloscope,
ELECTRO- Telecom surge test High voltage
279 TECHNICAL- system - Voltage Differential probe, 700 us 0.25 %
EMI/ EMC Ulse width Current probe as per
(Measure) P IEC 61000-4-5 by
Direct method
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Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

Voltage Dips &

Using Oscilloscope,
High voltage

ELECTRO- : : :
TECHNICAL- Interruption Differential probe,
280 EMI/ EMC Generator Current probe as per |10 ms to 60s 1.73 % to 3.6%
(Measure) Dips/Interruption IEC 61000-4-11 &
time IEC 61000-4-29 by
Direct method
Using Oscilloscope,
ELECTRO- Voltage Dips & GloigEBitage
TECHNICAL- Interruption Sk
281 EMI/ EMC Fenalatar Olifout Current probe as per |10 % to 90 % 35%
pu
(Measure) voltage at no load |91 000-4-11 G
IEC 61000-4-29 by
Direct method
o W
TECHNICAL-  |Attenuation Generato?
2g2 |RFMICROWAV | (Attenuator/Signal | xv0n ator, 1 dB to 70 dB 0.27 dBm
E (1 GHZ AND |Generator) (1 kHz to Multimeter & Power
ABOVE) 18 GHz)
(Measure) Meterby
Comparison Method
ELECTRO-
TECHNICAL- Using Power Meter,
RF/MICROWAYV |Attenuation (1 kHz |Spectrum Analyzer
283 E (1 GHZ AND |to 18 GHz) by Comparison 1dBto110dB 0.14dBm to 0.5dBm
ABOVE) Method
(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::?:‘:::llx::dbfc;::::ii;ed Method or procedure where applicable(Range Cageb?ﬁ:;?glwfg)t(:)
Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- Attenuation Using Multimeter &
RF/MICROWAYV | (Attenuator/Signal
284 1€ (1 GHZ AND | Generator) (18 Gz [foner Heterby |1 dBt070.d8 0.55 dBm
ABOVE) to 40 GHz) P
(Measure)
ELECTRO-
TECHNICAL- . Using Spectrum
Harmonics (n=2,3),
RF/MICROWAV Analyzer Upto 30 ) 0 .
285 E (1 GHZ AND ;rgqéjl_el;)cy (10 Hz to GHz by Direct > (-)10dBc % 521 %
ABOVE) : Method
(Measure)
Using Signal/
ELECTRO; Modulation AM CW: |Spectrum Analyzer,
TECHNICAL- :
RF/MICROWAV 100 kHz.to 3.9 GHz [Modulation analyzer
286 Modulation Rate 1 as transfer by 1% to 98 % 2%to2%
E (1 GHZ AND ) .
kHz to 10 kHz AM Relative Sideband
ABOVE) )
(Measure) Depth Amplitude by
Comparison Method
ELECTRO- Modulation FM CW: |Using Signal/
TECHNICAL-
RE/MICROWAV 100 kHz to 25 GHz  |Spectrum Analyzer
287 Modulation Rate 50 |by Bessel Function |50 Hz to 4 MHz 13%
E (1 GHZ AND ,
Hz to 267 kHz FM by Comparison
ABOVE) -
Deviation Method
(Measure)
ELECTRO-
TECHNICAL- Power (Power meter, Using Power Meter
288 [RPMICROWAV 1Signal Generator, RF g rym analyzer |-60 dBm to 13 dBm [0.54 dB
E (1 GHZ AND |Reference Source) by Direct Method
ABOVE) (18 GHz to 40 GHz) |"Y
(Measure)
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or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO-
TECHNICAL- Power (Signal Using Power Meter,
RF/MICROWAV |Generator, RF Spectrum Analyzer
283 E (1 GHZ AND |Reference Source by Comparison 60 dBmAS,L0 dEvg |0.54 dB
ABOVE) (10 Hz to 29.99 GHz) |Method
(Measure)
ELECTRO- Power (Signal
TECHNICALY Generato? RF Using Power Meter
RF/MICROWAV ' g : 0.17 dBm to 0.24
290 Reference Source, |Spectrum Analyzer |[-60 dBm to 13 dBm
E (1 GHZ AND . dBm
Power meter) (1 kHz |by Direct Method
ABOVE)
to 18 GHz)
(Measure)
ELECTRO-
TECHNICAL- . ,
Reflection Using Network
291 RE/MICRORVAY Coefficient (1 kHz to [Analyzer by Direct B2 rijo §9 0.53 0.032rho
E (1 GHZ AND 18 GHz) method rho
ABOVE)
(Measure)
ELECTRO-
TECHNICAL- 3 dB Bandwidth Using RF Reference
RF/MICROWAV |[(Filter, Power meter, |Source, Signal 0
292 E (1 GHZ AND |Power Sensor, Generator by Direct Upto 40 GHz 3.31%
ABOVE) Oscilloscope) Method
(Source)
ELECTRO-
TECHNICAL- , L
293 [TEMPERATURE [RTD PT 100 Type gisr;]”uﬂaiién[)m"tﬁg 4 |200°Cto800°C f0.02°C
SIMULATION
(Measure)
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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
ELECTRO-
TECHNICAL- o |
294 |TEMPERATURE $he;m°C°“p'e'L gisr;]”uglaii/;n')m"tﬁgd 1200 °Ct0 900 °C  |0.14°C
SIMULATION yp
(Measure)
ELECTRO-
TECHNICAL- > 4
295 |TEMPERATURE $hegm°C°“p'e'N gisr;]”u%aii/gn')m"tfgd -200 °C to 1300 °C  |0.06°C
SIMULATION yp
(Measure)
ELECTRO-
TECHNICAL- A
296 | TEMPERATURE $he;m°C°“p'e'J gfr;]”u%aii/gn')m"tfgd 1200 °C to 1200 °C |0.05°C
SIMULATION yp
(Measure)
ELECTRO-
TECHNICAL- .-
297 | TEMPERATURE $he;moc°“p'e"< gisr;]”uﬁaii/;n')m"tfgd 1200 °C to 1372 °C  |0.05°C
SIMULATION yp
(Measure)
ELECTRO-
TECHNICAL- —
298 | TEMPERATURE yf”‘;_"“’“p'e -R& gf&”j;@:’ﬂﬁfg L |1ecton7s0°c 0.09 °C
SIMULATION yp
(Measure)
ELECTRO-
TECHNICAL- { .
299 | TEMPERATURE $he;m°C°“p'e'T gfr:q”uﬂaii/;n[)m"tfgd 1200 °Ct0 400 °C  |0.05°C
SIMULATION yp
(Measure)
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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
ELECTRO-
TECHNICAL- X !
300 [TEMPERATURE $he;m°C°“p'e' 5 gisr;]”uglaii/;n')m"tﬁgd 1200 °Cto 400 °C  |0.19°C
SIMULATION |'YP
(Measure)
ELECTRO-
TECHNICAL- ) )
301 [TEMPERATURE $he;m°C°“p'e' E gisr;]”u%aii/gn')m"tﬁg |00 cto 1000 °C  f0.05°C
SIMULATION | 'YP
(Measure)
ELECTRO-
TECHNICAL- . )
302 [TEMPERATURE $he;m°C“p'e -} gfr;]”u%aii/gn')m"tfg . [600°cto1800°c f0.00°C
SIMULATION | 'YP
(Measure)
ELECTRO-
TECHNICAL- Usina MFC b
303 [TEMPERATURE [RTD PT 100 Type Simuglation Y thod |200°Cto800°C  [0.07 °C
SIMULATION
(Source)
ELECTRO- Using 642
TECHNICAL- Thermocouple - B Multifunction
304 | TEMPERATURE P . 600 °C to 1800 °C  [0.12 °C
Type Calibrator by
SIMULATION ) )
Simulation method
(Source)
ELECTRO- Ve
TECHNICAL- Thermocouple - E Multifunction
305 | TEMPERATURE P . -200 °Cto 1000 °C 10.07 °C
Type Calibrator by
SIMULATION ) )
Simulation method
(Source)
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Measurand or Reference
Material/Type of instrument Calibrati M t Meda;:_remlent rang(; and * Calibration and
S.No Discipline / Group | or material to be calibrated a 'Mga':':g: g: el adciitiona’ parameters Measurement
or measured / Quantity procoUN where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
ELECTRO- Using 6V
TECHNICAL- oo mocouple -) Multifunction
306 |TEMPERATURE P . -200 °Cto 1200 °C |0.05°C
Type Calibrator by
SIMULATION ) .
Simulation method
(Source)
ELECTRO- Using 6V
TECHNICAL- Thermocouple - K Multifunction
307 |TEMPERATURE P \ -200 °Cto 1372 °C |0.06°C
Type Calibrator by
SIMULATION . .
Simulation method
(Source)
ELECTRO- Using 6V
TECHNICgL- Thermocouple - L Multifunction
308 |TEMPERATURE P . -200 °C to 900 °C 0.1°C
Type Calibrator by
SIMULATION . ]
Simulation method
(Source)
ELECTRO- Using 6Y2
TECHNICALY Thermocouple - N Multifunction
309 |TEMPERATURE P ) -200 °C to 1300 °C |0.05°C
Type Calibrator by
SIMULATION . :
Simulation method
(Source)
ELECTRO- Using 6V
TECHNICAL- Thermocouple - R Multifunction
310 |TEMPERATURE P ) 1°Cto 1750 °C 0.16 °C
Type & S Type Calibrator by
SIMULATION . )
Simulation method
(Source)
ELECTRO- Using 6%
TECHNICAL- Thermocouple - T Multifunction
311 |TEMPERATURE P . -200 °C to 400 °C 0.06°C
Type Calibrator by
SIMULATION . :
Simulation method
(Source)
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Measured /Instrument
Thermocouple - U Multifunction o ; o
312 |TEMPERATURE Calib b -200 °C to 400 °C 0.09°C
SIMULATION | TYP® egretor Dy
Simulation method
(Source)
'IIE'EEIC-I-II-\IFIKSAL Using Disciplined
Frequency Standard,
313 |TIME & Frequency Frequency Counter 1 GHz to 18 GHz 1.4Hzto 2.6 Hz
FREQUENCY by Direct Method
(Measure)
ELECTRO- , o
Using Disciplined
TECHNICRL- Frequency Standard,
314 |TIME & Frequency Frequency Counter 1 mHz to 10 Hz 10 pHz
FREQUENCY by Direct Method
(Measure)
'IIE'EEIC-I-II-\IFI{(?AL Using Disciplined
Frequency Standard,
315 |TIME & Frequency Frequency Counter 1 MHz to 100 MHz 0.7 mHz to 60 mHz
FREQUENCY by Direct Method
(Measure)
'IIE'EEZIC-ILF:(?AL Using Disciplined
Frequency Standard,
316 |TIME & Frequency 10 Hz to 10 kHz 10 pHz to 21 pHz
FREQUENCY Frequency Counter
by Direct Method
(Measure)
'IIE'EEZIC-I-II-\IPI\(?AL Using Disciplined
Frequency Standard,
317 |TIME & Frequency 10 kHz to 1 MHz 21 yHz to 0.7 mHz
FREQUENCY Frequency Counter
by Direct 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- . ARy
Sk el
318 |TIME & Frequency g y "1100 MHzto 1 GHz |60 mHzto 1.4 Hz
Frequency Counter
FREQUENCY )
by Direct Method
(Measure)
ELECTRO- : N
e
319 |TIME & Frequency g y "118 GHzto 40 GHz |2.6 Hzto 6.5 Hz
Frequency Counter
FREQUENCY )
by Direct Method
(Measure)
ELECTRO-
TECHNICAL- Using Timer b
320 |TIME & Time Comgarison Myethod 100 ms to 15000s |1.022 % to 0.01 %
FREQUENCY P
(Measure)
ELECTRO-
TECHNICAL- Using Timer b
321 |TIME & Time Comgarison Myethod 15000 s to 86400s [0.01 %
FREQUENCY P
(Measure)
ELECTRO- Disciplined
TECHNICAL- Frequency Standard
322 |TIME & Frequency ,Function Generator |1 GHz to 18 GHz 1.3 Hzto 2.5Hz
FREQUENCY / Signal Generator
(Source) by Direct method
ELECTRO- Disciplined
TECHNICAL- Frequency Standard
323 |TIME & Frequency ,Function Generator |1 mHz to 10 Hz 10 pHz
FREQUENCY / Signal Generator
(Source) by Direct method
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Measurand or Reference
Material/Type of instrument . . Measurement range and * Calibration and
S.No Discipline / Group | or material to be calibrated Calibration oeiieasurament addltlonal_parameters Measurement
or measured / Quantity Method or procedure where applicable(Range Capability(CMC)()
Measured /Instrument and Frequency)
ELECTRO- Disciplined
TECHNICAL- Frequency Standard
324 |TIME & Frequency ,Function Generator |1 MHz to 100 MHz 0.6 mHz to 64 mHz
FREQUENCY / Signal Generator
(Source) by Direct method
ELECTRO- Disciplined
TECHNICAL- Frequency Standard
325 |TIME & Frequency ,Function Generator |10 Hz to 10 kHz 10 yHz to 21 pHz
FREQUENCY / Signal Generator
(Source) by Direct method
ELECTRO- Disciplined
TECHNICAL- Frequency Standard
326 |TIME & Frequency ,Function Generator |10 kHz to 1 MHz 21 yHz to 0.63 mHz
FREQUENCY / Signal Generator
(Source) by Direct method
ELECTRO- Disciplined
TECHNICAL- Frequency Standard
327 |TIME & Frequency ,Function Generator |100 MHz to 1 GHz |64 mHzto 1.3 Hz
FREQUENCY / Signal Generator
(Source) by Direct method
ELECTRO- Disciplined
TECHNICAL- Frequency Standard
328 |TIME & Frequency ,Function Generator |18 GHz to 40 GHz 2.5Hzt0 6.5 Hz
FREQUENCY / Signal Generator
(Source) by Direct method
E::glve FLOW- A ters / Ai Using Anemometer
329 | MEASURING Vgﬁ)r?i‘t’;“;eigsrs ' by Comparison 0.2 m/sto 0.85 m/s |9.2 % to 2.53 %
DEVICES Plethod
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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)
FLUID FLOW- Using Anemometer
FLOW Anemometers / Air . o o
330 MEASURING Velocity Meters It\)ﬂyet(.;]%rgparlson 0.85 m/sto 2 m/s 2.53%1t03.32%
DEVICES
FLUID FLOW- Using Anemometer
FLOW Anemometers / Air ' 0 0
331 MEASURING Velocity Meters Ili)/lyétchc:)rgparlson 2 m/s to 30 m/s 3.32%t0 1.28 %
DEVICES
FLUID FLOGV- Using Mass Flow
332 FLOW Flow Meters (Air) Meter by 0.005\pm#o G1 1.19%
MEASURIBG Comparison Method Ipm
DEVICES g
Etgl\ll\)l FLEW- Using Mass Flow
333 Flow Meters (Air) Meter by 0.1 lpmto 5 Ipm 0.89 %
MEASURING Comparison Method
DEVICES P
IE::(%IV% FLOV Using Mass Flow
334 Flow Meters (Air) Meter by 250 Ipm to 800 Ipm ]0.76 %
MEASURING Comparison Method
DEVICES P
Etgl\z FLOW- Using Mass Flow
335 Flow Meters (Air) Meter by 5 Ipm to 250 Ipm 0.55 %
MEASURING Comparison method
DEVICES P
Ell:glvl\)I FLOW- Using Mass Flow
336 Flow Meters (Air) Meter by 800 Ipm to 2000 Ipm |0.76 %
MEASURING :
DEVICES Comparison Method
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FLUID FLOW- Using Weighing
FLOW - System 200g & 0.03 mipm to 0.2 o o
337 MEASURING Liquid Flow Meter Timer by lpm 0.37 % t0 0.22 %
DEVICES Gravimetric Method
FLUID FLOW- Using Weighing
FLOW - System 200g, 60 kg 0 o
338 MEASURING Liquid Flow Meter & Timer by 0.2 Ipm to 60 Ipm 0.2 % t00.25 %
DEVICES Gravimetric Method
FLUID FLOW- Using Weighing
FLOW I System 600kg & . o
339 MEASURING Liquid Flow Meter Timer by 60 Ipmto 500 Ipm ]0.25 % t00.33 %
DEVICES Gravimetric Method
MECHANICAL- Using Portable
340 |ACCELERATION |Accelerometer Vibration Calibrator |11 Hz to 5000 Hz 2.3%1t03.3%
AND SPEED By Direct method
MECHANICAL- Using Portable
341 |ACCELERATION |Accelerometer Vibration Calibrator |5 Hz to 10 Hz 3.5%t03.5%
AND SPEED By Direct method
MECHANICAL- Using Portable
342 |ACCELERATION |Accelerometer Vibration Calibrator |5001 Hz to 10000 Hz|3.4 %
AND SPEED By Direct method
MECHANICAL- |Centrifuge / Speed -
343 | ACCELERATION | measuring , Speed E'ggﬁgﬁﬂ‘é’tfj;er 2000 rpm 020000 1413 94 t0 0.09 %
AND SPEED  [Source y P
MECHANICAL- |Centrifuge / Speed —
344 |ACCELERATION [measuring , Speed Elggﬁle-crgcn/:]e()tr:\]sger }Or?] rpm to 1000 0.4 % to 0.09 %
AND SPEED  |Source y P
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Material/Type of instrument . . easurement range an * Calibration and
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T\;::lesz::(ztellnstrument and Frequency)
MECHANICAL- |Centrifuge / Speed r 4
345 | ACCELERATION | measuring , Speed E'ggﬁgﬁﬂ‘é’{ﬁjﬁer 1000TPM 105000 1027 % t0 0.13 %
AND SPEED  |Source y P
MECHANICAL- |Centrifuge / Speed =
346 | ACCELERATION |measuring , Speed E'ggfr'ezfcl\;‘é’t’psger 20990 1om 1050009 16 09 % t0 0.09 %
AND SPEED  [Source y P
MECHANICAL- |Centrifuge / Speed |Using Digital
347 | ACCELERATION | measuring , Speed | Tachometer by 20000 mPm £ 9999019,07 % to 0.027 %
AND SPEED Source Direct Method P
MECHANICAL- |Centrifuge / Speed Diaital Tachometer
348 | ACCELERATION [measuring , Speed | gDirect Mothod |6 7PMt0 100 rpm 061 % t0 0.40 %
AND SPEED  |Source y
MECHANICAL- Portable Vibration Using Accelerometer
349 |ACCELERATION Calibrator and Oscilloscope By |5 Hz to 500 Hz 1.58 % to 1.61 %
AND SPEED Direct method
MECHANICAL- Portable Vibration Using Accelerometer
350 |ACCELERATION Calibrator and Oscilloscope By [5001 Hz to 15000 Hz|2.12 % to 2.5 %
AND SPEED Direct method
MECHANICAL- Portable Vibration Using Accelerometer
351 |ACCELERATION Calibrator and Oscilloscope By |501 Hz to 5000 Hz |1.65 % to 1.69 %
AND SPEED Direct method
MECHANICAL- Digital Tachometer
352 | ACCELERATION (Té‘;rr]‘fa”c‘ftfr o by Comparison 100 1pm 0 100016 38 94 t0 0.24 %
AND SPEED yp Method P
MECHANICAL- Digital Tachometer
353 | ACCELERATION (ng;‘faffger / by Comparison :o&o M t0 4000 1654 010 0.11 %
AND SPEED yp Method P

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

TRANSCAL TECHNOLOGIES LLP, #100, 10TH CROSS, BETWEEN SAMPIGE &
MARGOSA ROAD, MALLESWARAM, BENGALURU, KARNATAKA, INDIA

CC-2231

ISO/IEC 17025:2017

Page No

14/06/2024 to 13/06/2026

Last Amended on

65 of 190
26/07/2024

Measurand or Reference
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Measured /Instrumem):l and Frequency) P Y -
MECHANICAL- Digital Tachometer
354 | ACCELERATION (Tgcf;‘toar?f%er o by Comparison 2990 1Pm £0.8000 1011 % t0 0.05 %
AND SPEED yp Method P
MECHANICAL- Digital Tachometer
Tachometer : 0 o
355 |ACCELERATION (Contact Type) by Comparison 6 rom to 100 rpm 1.12 % t0 0.38 %
AND SPEED yp Method
MECHANICAL- Digital Tachometer
356 | ACCELERATION Eg;?gg?rtere(;\'on by Comparison 100 Pm 0 1990 1037 % t0 0.23 %
AND SPEED P Method P
MECHANICAL- Digital Tachometer
357 | ACCELERATION E":‘)ﬂt‘gg‘?rteré;\'on by Comparison 1000 1pm €0.5000 103 9 t0 0.1 %
AND SPEED yp Method P
MECHANICAL- Digital Tachometer
358 | ACCELERATION Ezaﬁggiteré;\'on by Comparison ?on(ioo pm 10 93000 |4 47 o t5 0.06 %
AND SPEED yp Method P
MECHANICAL- Digital Tachometer
359 | ACCELERATION Ei%?g?ﬁeré;\“’” by Comparison 2000 pm 020900 16,1 9 t0 0.07 %
AND SPEED yP Method P
MECHANICAL- Tachometer (Non Digital Tachometer
360 |ACCELERATION Contact Type) by Comparison 6 rpom to 100 rpm 1.13%t00.37 %
AND SPEED yp Method
Using Portable
MECHANICAL- |Vibration meter - Vibration Calibrator
361 |ACCELERATION |Acceleration (10 Hz |by Direct Method / |1 m/s?to 100 m/s? |3.37 %
AND SPEED to 1 kHz) Vibration Meter by
Comparison Method
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Measured /Instrument and Frequency)
Using Portable
MECHANICAL- [Vibration meter - Vibration Calibrator
362 |ACCELERATION |Displacement (10 Hz |by Direct Method / [0.01 mm to 2 mm 2.71 %
AND SPEED to 100 Hz) Vibration Meter by
Comparison Method
Using Portable
MECHANICAL- |Vibration meter - Vibration Calibrator
363 |ACCELERATION |Velocity (10 Hzto 1 |by Direct Method/ |1 mm/sto 100 mm/s |2.72 %
AND SPEED kHz) Vibration Meter by
Comparison Method
Using Sound Level
Acoustic Pressure - |Calibrator and
MECHANICAL- [Pressure field / Reference
364 ACOUSTICS Piston Phone @1 Microphone and fuic & 114%dB G- dg
kHz Oscilloscope by
Substitution Method
Acoustic Pressure- Usmg Sound Level
MECHANICAL- |Pressure field Sound g::‘fr?rfggand
365 Level Calibrator : 94 dB & 114 dB 0.5 dB
ACOUSTICS . Microphone and
/Piston Phone @ il b
250Hz & 1 kHz Oscillesgqpe by
Substitution Method
Using Sound Level
MECHANICAL- [Sound Level Meter ¢ .
366 ACOUSTICS @1 kHz Calibrator by Direct |94 & 114 dB 0.3dB
Method
Using Sound Level
MECHANICAL- |Sound Level Meter ! .
367 ACOUSTICS @ 250 Hz I\C/Iaeltlgga:jtor by Direct |94 dB & 114 dB 0.3dB
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Measurand or Reference
Material/Type of instrument Calibration or Measurement Maeda(fi:ir::;lenZ::rl:lgei:rgd * Calibration and
S.No Discipline / Group | or material to be calibrated hod dOre where a Iilzable(Ran o Measurement
or measured / Quantity MEOTOr procoan pp 9 Capability(CMC)(*)
Measured /Instrument and Frequency)
Specific Gravity
MECHANICAL- }"g’g;‘;rr:‘ee/t%rr/ifens'ty Calibration of
368 |DENSITY AND Hydrometer / Hydrometers by 0.600 to 2.000 0.00014
VISCOSITY y Cuckows method
Lactometer /
Alcoholmeter
wECHANCAL (VECOE PInemic|Con vshg
369 |DENSITY AND city o Y 150 cP to 94900 cP 0.87 %
Rotational liquids by
VISCOSITY . ;
Viscometer comparison method
Calibration using
MECHANICAL- |Viscosity Cups, Zahn |liquids of known
370 |DENSITY AND |Cups, Shell Cups, Kinematic Viscosity |20 cst to 300 cst 0.39 %
VISCOSITY ISO Cups by Comparison
method
MECHANICAL-
(DEIXSIESION 2D Height Gauge Using Long Slip
371 (Digital) L.C: 0.1 um |Gauge Block by 0 to 600 mm 2.7 um
MEASURING (Linearity) Comparison method
INSTRUMENT, y P
GAUGE ETC.)
MECHANICAL-
DIMENSION ! Using Squareness
2D Height Gauge :
(BASIC - - Cylinder & Lever
372 MEASURING E?%l;arle?nl_égs.)o'l EM | pig| Gauge by 0 to 600 mm 5.6 um
INSTRUMENT, g Comparison method
GAUGE ETC.)
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MECHANICAL-
I(JELIXI;IEI:SION Using Video
373 Angle Graticule Measuring Machine |0° to 360° 1.8 minutes of arc
MEASURING By Direct method
INSTRUMENT, y
GAUGE ETC.)
MECHANICAL-
DIMENSION
(BASIC Angle Plate Using CMM By Direct
374 IMEASURING  [(Flatness) Method 60QXAQORSAmin - 1251
INSTRUMENT,
GAUGE ETC.)
MECHANICAL-
DIMENSION
(BASIC Angle Plate Using CMM By Direct
375 IMEASURING | (Parallelism) Method SIpXAQOES0 i (HP-5 Y
INSTRUMENT,
GAUGE ETC.)
MECHANICAL-
DIMENSION
(BASIC Angle Plate Using CMM By Direct
376 MEASURING (Squareness) Method BODXA00X230 Tyl 12.5 um
INSTRUMENT,
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Taper
(BASIC Bench Center (Co- Mandrels, Lever Dial
377 MEASURING  |axiality) Gauge by 0 to 500 mm 4.1 pum
INSTRUMENT, Comparison method
GAUGE ETC.)
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Mea?urand or R.eference Measurement range and . .
R MaterlaI/Type of mst_rument Calibration or Measurement additional parameters * Calibration and
S.No Discipline / Group or::a::z::ll"t:db;ec;:::::i::ted Method or procedure where applicable(Range Mea?s_urement
Y and Frequency) Capability(CMC)(*)
Measured /Instrument
MECHANICAL-
DIMENSION Using Straight
(BASIC Bench Center Mandrels, Lever Dial
378 MEASURING (Parallelism) Gauge by 0 fo 390,Mip 4.5 um
INSTRUMENT, Comparison method
GAUGE ETC.)
MECHANICAL-
DIMENSION Bevel Using Angle Block
(BASIC Protractor/Protractor : % - :
379 MEASURING / Combination Set LC fne(;ct%dComparlson 0° to 360 1.60 minutes of arc
INSTRUMENT, |:1'
GAUGE ETC.)
MECHANICAL-
DIMENSION Bore Dial Gauge for Using Lenath
380 (BASIC Transmission Meagurin gMachine 0to2 mm 0.43 um
MEASURING Accuracy check LC: b Directgmethod 2 H
INSTRUMENT, |1 pm y
GAUGE ETC.)
MECHANICAL-
DIMENSION Caliper ( Using Gauge Block
(BASIC : 4 . Set, Caliper Checker
381 MEASURING \ngr.nlleor/Dr:r?I/D@ltal) by Comparison 0 to 600 mm 8.1 um
INSTRUMENT, % H method
GAUGE ETC.)
MECHANICAL-
DIMENSION Caliper ( Using Gauge Block
(BASIC . N Set, Caliper Checker 1000 mm to 2000
382 MEASURING \L/Cer.ml%r/DrlT?I/Dlgltal) by Comparison mm 12.0 um
INSTRUMENT, LOH method
GAUGE ETC.)
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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
MECHANICAL-
DIMENSION Caliper ( Using Gauge Block
(BASIC : , e Set, Caliper Checker |600 mm to 1000
383 MEASURING \L/é:r.nlleor/D:llDlgltal) by Comparison mm 10.3 pum
INSTRUMENT, — method
GAUGE ETC.)
MECHANICAL-
?SXSEESION Coating Thickness Using Standard
384 Gauge with Foils Thickness Foils by 0 to 2000 um 1.8 um
MEASURING LC:0.1 um Comparison method
INSTRUMENT, o7 H P
GAUGE ETC.)
MECHANICAL-
PQXSEESION Comparator Stand Using Lever Dial
385 (Flatness of work Gauge / CMM by 300 mm x 200 mm |1.5 um
MEASURING Table) Direct method
INSTRUMENT,
GAUGE ETC.)
MECHANICAL-
DIMENSION Comparator
(BASIC Using Optical Flat by
386 MEASURING \?vt:rrlm(c_jr;Ftl)zla;\ess of Comparison method 50 mm to 100 mm  [0.1 um
INSTRUMENT,
GAUGE ETC.)
MECHANICAL- Using Electronic
DIMENSION g EIe
387 (BASIC Cylindrical Egorgea\,:;ttrl)r Stand |0.1 mm to 26 mm 0.6 um
MEASURING Measuring Pin b C(F))m arison ' O H
INSTRUMENT, myetho dp
GAUGE ETC.)
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Measured /Instrument and Frequency)
MECHANICAL-
DIMENSION \
. Using Gauge Block
(BASIC Depth Caliper LC: :
388 MEASURING 10 um ?ne;t%dCompanson 0 to 300 mm 8.2 um
INSTRUMENT,
GAUGE ETC.)
MECHANICAL-
DIMENSION .
. Using Gauge Block
(BASIC Depth Caliper, L.C.: .
389 MEASURING 10 um fneettﬁgénpanson 300 mm to 600 mm |13.1 um
INSTRUMENT,
GAUGE ETC.)
MECHANICAL-
DIMENSION ,
; Using Gauge Block
(BASIC Depth Micrometer :
390 MEASURING LC:1pum rSne(;ctﬁ;c/)dcomparlson 0 to 150 mm 2.1 um
INSTRUMENT,
GAUGE ETC.)
MECHANICAL-
DIMENSION :
. Using Gauge Block
(BASIC Depth Micrometer .
391 MEASURING LC:1um ;eettEZdComparlson 0 to 300 mm 6.6 um
INSTRUMENT,
GAUGE ETC.)
MECHANICAL-
DIMENSION .
. Using Gauge Block
(BASIC Depth Micrometer, :
392 MEASURING L.C.:1um rSne(;tt%dComparlson 0 to 600 mm 11.4 ym
INSTRUMENT,
GAUGE ETC.)
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Y and Frequency) Capability(CMC)(*)
Measured /Instrument
MECHANICAL-
I(DE;%;?ZSION Dial Comparators LC Using Slip gauge Set
393 MEASURING 0.0005 mm II\3/I>ét(;]c:)r2parlson + 0.05 mm 0.4 um
INSTRUMENT,
GAUGE ETC.)
MECHANICAL-
I(DB!XSEI%SION Dial Gauge (Lever UsiiaLength
394 , Measuring Machine |0to 2 mm 0.3 um
MEASURING Type) LC: 1 um by Direct method
INSTRUMENT,
GAUGE ETC.)
hDdllf\ACEHN,AéITIOC'\fL- Dial Gauge (Plunger
(BASIC /Digital/ Dial Using LMM/Slip
395 Thickness gauge set by Direct |0 to 100 mm 0.7 um
MEASURING | oo 1 0e)/LVDT LC: 1 [method
INSTRUMENT, o '
GAUGE ETC.) [
MECHANICAL-
DIMENSION Digital Bevel . .
Using Video
(BASIC Protractor / . : = p .
396 IMEASURING ~ |Protractor/Combinati E"egsl‘rg'crggm"g?ﬁgé”e Lo 368 1.8 minutes of arc
INSTRUMENT, |on SetLC:1' y
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Tilting Fixture
(BASIC Electronic Level LC |& Electronic probe
397 MEASURING ~ [0.001 mm/m with DRO by Direct | 2 Mm/m 1.7 pm/m
INSTRUMENT, method
GAUGE ETC.)
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Measured /Instrument and Frequency)
MECHANICAL-
DIMENSION . Using Gauge Block

398 |(BASIC \Evlﬁrcmtgtoonrlmc Z?Z?Sr set and Optical Flat 14 ¢, 55 mm 0.3 um
MEASURING stand P by Comparison 2 H
INSTRUMENT, method
GAUGE ETC.)

MECHANICAL-
DIMENSION .

399 |(BASIC Slectroflic Krobe gj'?:%ﬁ?é’ﬁ?oi'“ks 0 to 50 mm 0.3 um
MEASURING with DRO method '
INSTRUMENT,

GAUGE ETC.)
MECHANICAL-
PQXSEESION Using 2D Height

400 Elongation Gauge Gauge by 0 to 100 mm 5.9 um
MEASURING Comparison Method
INSTRUMENT, P
GAUGE ETC.)

MECHANICAL-
DIMENSION Using Lever Dial
(BASIC Engineering Square |gauge & Surface

401 I MEASURING | (Parallelism) Plate by P to 400 3.4 4m
INSTRUMENT, Comparision method
GAUGE ETC.)

MECHANICAL-
DIMENSION
(BASIC Engineering Square |Using CMM By Direct

402 IMEASURING | (Parallelism) method Up to 00 mm 2:5 Hm
INSTRUMENT,

GAUGE ETC.)
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MECHANICAL-
DIMENSION Using Granite
(BASIC Engineering Square |Square & Slip Gauge
403 MEASURING (Squareness) by Comparision Up togOg m 6.2 um
INSTRUMENT, method
GAUGE ETC.)
MECHANICAL-
DIMENSION
(BASIC Engineering Square [Using CMM By Direct
404 MEASURING (Squareness) method Ubngo 508k 2:5 Hm
INSTRUMENT,
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Lever Dial
(BASIC Engineering Square |gauge & Surface
405 I MEASURING  |(Straightness) Plate by oryto 4004Am P-4
INSTRUMENT, Comparision method
GAUGE ETC.)
MECHANICAL-
DIMENSION
(BASIC Engineering Square [Using CMM By Direct
406 | MEASURING  |(Straightness) method P to GO0 2.5 Hm
INSTRUMENT,
GAUGE ETC.)
MECHANICAL-
DIMENSION , Using Gauge Blocks
External Micrometer '
407 (BASIC ( Mech / Electronic / & Optical Pfarallels 0 to 25 mm 0.4 um
MEASURING Digital ) LC : 0.1um by Comparison
INSTRUMENT, |-'9 SN ethod
GAUGE ETC.)
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or measured / Quantity procequre where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
MECHANICAL-
DIMENSION External Micrometer Using Gauge Block &
408 (BASIC ( Mech / Electronic / Optical Pargllels/FIat 0 to 150 mm 0.90 um
MEASURING Digital ) LC : 1 um by Comparison
INSTRUMENT, |[°'9 - method
GAUGE ETC.)
MECHANICAL-
?SXSEESION External Micrometer |Using Gauge Block &
409 ( Mech / Electronic / |Optical Parallels by |150 mm to 450 mm |3 um
MEASURING Digital) LC: 1 um Comparison method
INSTRUMENT, |°'9 7t P
GAUGE ETC.)
MECHANICAL-
DIMENSIGN External Micrometer [Using Gauge Block
(BASIC : . 450 mm to 1000
410 ( Mech / Electronic / |Optical Parallels By 8.1 um
MEASURING Digital) LC: 1 um Comparison method | ™™
INSTRUMENT, |9 A N P
GAUGE ETC.)
MECHANICAL-
DIMENSION External Micrometer |Using Gauge Blocks
(BASIC . ; 1000 mm to 2000
411 ( Mech / Electronic / |& optical parallels by 9.0 um
MEASURING 1 pioitaly LC: 10 ym | Comparison method |™™
INSTRUMENT, |~'¢ UM P
GAUGE ETC.)
MECHANICAL- Using Electronic
DIMENSION g X
(BASIC Probe with
412 Feeler Gauge Comparator stand/ |0.1 mmto 1 mm 0.8 um
MEASURING Dig Micrometer b
INSTRUMENT, Di?ect method ’
GAUGE ETC.)
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Mrt(:?'?aul;?;:eoorfﬁifsi:ﬁ:\c:nt . . Meas_u_rement range and * Calibration and
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Y and Frequency) Capability(CMC)(*)
Measured /Instrument
MECHANICAL-
I(DE;%;?ZSION Fillet Gauge/ Form Jsing deeo , .
413 Measuring Machine |0°to 90° 2.2 minutes of arc
MEASURING Gauge (Angle) by Dircctfiethod
INSTRUMENT, y
GAUGE ETC.)
MECHANICAL-
I(DB!XSEI%SION Fillet Gauge/ Form Usg deeo :
414 Measuring Machine |0 to 150 mm 3.1 um
MEASURING Gauge (Length) by Direct method
INSTRUMENT, y
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Video
(BASIC . Measuring Machine
415 MEASURING Flankiness Gauge & 2D Height Gauge 0 to 100 mm 5.9 um
INSTRUMENT, by Direct method
GAUGE ETC.)
MECHANICAL-
I(JE;X;%SION Using Electronic
416 MEASURING Hegman Gauge Probe with DROby |0to 1l mm 2.3 um
INSTRUMENT, Direct Method
GAUGE ETC.)
MECHANICAL-
DIMENSION , Using Gauge Blocks
Height Gauge \
(BASIC : e and Caliper Checker,
417 MEASURING I(_Vcelrril(t)arlli)nlaI/Dlgltal) Lever Dial Gauge by 0 to 600 mm 8.0 um
INSTRUMENT, o H Comparison method
GAUGE ETC.)
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Meafsurand or R_eference Measurement range and . .
R MaterlaI/Type of mst_rument Calibration or Measurement additional parameters * Calibration and
S.No Discipline / Grou or material to be calibrated . Measurement
P P or measured / Quantit Method or procedure where applicable(Range Capability(CMC)()
Measured /Instrumem):l and Frequency) P Y -
MECHANICAL-
I(Jé%;lgSlON Height Gauge Using Long Slip
418 MEASURING (Vernier/Dial/Digital) |Gauge Block by 0 to 1000 mm 8.7 um
INSTRUMENT LC: 10 um Comparison method
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Angle Gauge
419 I(VIIBI'EAA?SIERING :)nglirlometer L Blocks by 0° to 90° 0.4 minutes of arc
INSTRUMENT ' Comparison Method
GAUGE ETC.)
MECHANICAL- |Inside/ Qutside Dial
DIMENSION Caliper LC: 1 um .
420 (BASIC Inside Caliper from 5 Usmbg Gcauge B!OCk 0to 100 07
MEASURING  |to 100 mm and for |>5" O 3 10 g -/ Hm
INSTRUMENT, |outside caliper 0 to | Meth°
GAUGE ETC.) 100 mm.
MECHANICAL-
DIMENSION , :
451 |(BASIC :G.tema' /Stick - Using Gauge Block 544 1165000 {(5.040.002xL) um,
icrometer LC : 10 |Set By Comparison .
MEASURING b S thod mm where L in mm
INSTRUMENT, [
GAUGE ETC.)
MECHANICAL-
I(DE;X;%SION Internal / Stick Using Gauge Block 50 mm to 1000 mm (2.7+2.3xL) um,
422 Micrometer LC : 10 |Set by Comparison where L is length in
MEASURING m method @ step of 300 mm m
INSTRUMENT, [
GAUGE ETC.)
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Mrt(:?'?aul;?;:eoorfﬁifsi:ﬁ:\c:nt : . Measurement 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
MECHANICAL- |,. .
owenson (195 Tres PO
(BASIC ! " |Using CMM By

423 MEASURING ?;cs;ﬁ/re?lggi' .. Comparison method uptagUp~L000 pn | 3.6 pm
INSTRUMENT, Linear Measu?ement
GAUGE ETC.)

MECHANICAL-

424 I()BIBAASE'%SION kaaesteerrl()is(t:?%cgl grs‘hn?"ﬁgpsgr?gsge » 0 to 2000 mm 350 um
MEASURING mm) & gauge block by K
INSTRUMENT, Comparison Method
GAUGE ETC.)

MECHANICAL-
DIMENSIGN Using Cylindrical
(BASIC Laser Micrometer ;
425 |MEASURING  |L.C 0.0001mm g‘frt;'crlgm'\lif]‘;%r P [onyto 3p mm 1.1 um
INSTRUMENT,
GAUGE ETC.)
MECHANICAL-
I(JE;X;%SION Using Video

426 Limit Gauge (Angle) |Measuring Machine |0° to 360° 2.4 minutes of arc
MEASURING By Direct method
INSTRUMENT, y
GAUGE ETC.)

MECHANICAL-
I(DE;X;%SION Limit Gauge Using Video

427 (Length,Radius,Diam |Measuring Machine |Up to 150 mm 4.6 um
MEASURING eter) By Direct method
INSTRUMENT, y
GAUGE ETC.)
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Y and Frequency) Capability(CMC)(*)
Measured /Instrument
MECHANICAL-
DIMENSION Limit Gauge - Spline . .
Using Video
(BASIC Gauge (GO ,NOGO) , .
428 |\MEASURING | Maijor, Minor & Over E"e%si;‘:crggm'\giﬁg('j”e 10 ming'tg 100 miky 4.6 pm
INSTRUMENT,  [pins Diameter y
GAUGE ETC.)
I\D/I|I|E\4CEHNASI\II(I)CI\,IA i Using Length
429 (BASIC Measuring Scales (I\flrzaseu;i:g gﬂci(;gine Ub to 2000 mm 114x(SQRT L) um,
MEASURING  |(L.C: 0.5 mm) Cali%rator)b o where Lin m
INSTRUMENT, - y
GAUGE ETC.)
. , Measuring Machine
430 (BASIC Measuring Tape/Pi (Tape and Scale Up to 50 m 122.8x(SQRT L) um,
MEASURING Tape (L.C: 0.1 mm) Calibrator) by Direct Where L in m
INSTRUMENT, e y
GAUGE ETC.)
MECHANICAL-
I(DE;XSEI%SION Micrometer Head LC: bging Length :
431 MEASURING N "|Measuring Machine |0 to 50 mm 0.8 um
M by Direct method
INSTRUMENT,
GAUGE ETC.)
MECHANICAL- Using Gauge Block
DIMENSION Set, long series
432 (BASIC Micrometer Setting |gauge block set & 1000 mm to 1950 7.9um
MEASURING Rod Electronic probe mm 2 H
INSTRUMENT, with DRO by
GAUGE ETC.) Comparison method
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Mrt(:?'?aul;?;:eoorfﬁifsi:ﬁ:\c:nt . . Meas_u_rement range and * Calibration and
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Y and Frequency) Capability(CMC)(*)
Measured /Instrument
MECHANICAL- Using Gauge Block
DIMENSION Set, long series
(BASIC Micrometer Setting |gauge block set &
433 MEASURING Rod Electronic probe 235 mpytg 300 Mg |4.7 um
INSTRUMENT, with DRO by
GAUGE ETC.) Comparison method
MECHANICAL-
DIMENSION .
: : Using Gauge Block
(BASIC Pistol Caliper LC: :
434 MEASURING 100um fne(;ct%dComparlson 0 to 100 mm 60.4 um
INSTRUMENT,
GAUGE ETC.)
MECHANICAL-
DIMENSION
(BASIC Plain / Setting / Using CMM By Direct
435 |MEASURING  |Master Ring Gauge |Method =op mnd 35§ muyp-0 i
INSTRUMENT,
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Length
(BASIC Plain / Setting Measuring Machine,
436 MEASURING /Master Ring Gauge |[Master Ring Gauge 00 mmteQ325Thigh 2.6 Um
INSTRUMENT, By Direct method
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Length
(BASIC Plain / Setting Measuring Machine,
437 IMEASURING  |/Master Ring Gauge |Master Ring gauge |2 ™™ to 100 mm 1.8 um
INSTRUMENT, by Direct method
GAUGE ETC.)
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Y and Frequency) Capability(CMC)(*)
Measured /Instrument
MECHANICAL-
DIMENSION Using Length
(BASIC Plain Plug Measuring Machine
438 MEASURING Gauge/Master Disc  |by comparison 100 tym,£0,400 Mg 1.6 pm
INSTRUMENT, method
GAUGE ETC.)
MECHANICAL-
DIMENSION Plain Plug Using Electronic
(BASIC . Probe, Gauge block
439 | MEASURING ggﬂgg\l\’xﬂzr Disc |5t with DRO By Ubgo 108r0m 1.0/um
INSTRUMENT, g comparison method
GAUGE ETC.)
MECHANICAL-
PQXSEESION Using Video
440 Radius Gauge Measuring Machine (0.4 mm to 30 mm 1.4 ym
MEASURING by Direct method
INSTRUMENT, y
GAUGE ETC.)
MECHANICAL- Using Gauge Blocks,
DIMENSION
(BASIC Sine Bar/ Sine AppleGauge Blocks
441 . Lever Dial Gauge, 0° to 45° 2.82 s of arc
MEASURING Centre / Sine Table CMM/VMS b
INSTRUMENT, Com arisonymethod
GAUGE ETC.) P
MECHANICAL-
I(DE;XI;%SION Using Gauge Block
442 Snap Gauge Set by Comparison |3 mm to 500 mm 2.7 um
MEASURING method
INSTRUMENT,
GAUGE ETC.)
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Y and Frequency) Capability(CMC)(*)
Measured /Instrument
MECHANICAL-
DIMENSION Using LMM/
(BASIC Sphere / Spherical Electronic probe
443 IMEASURING  |Ball Diameter with DRO by Up togfhip 0.4 um
INSTRUMENT, Comparison method
GAUGE ETC.)
MECHANICAL-
DIMENSION . Using Tilting Fixture
Spirit Level ( Type 1, .
(BASIC ..~ 7" | & Electronic probe
444 MEASURING (2) §13r11?ne/r:rs]|t|V|ty * | with DRO by Direct Up to 0.4 mm/m 7.9 um/m
INSTRUMENT, . method
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Slip gauge set
(BASIC Straight and Lever Dial
445 MEASURING Edge/Parallels Gauge by Direct Syt 2008mng 16.8 um
INSTRUMENT, Method
GAUGE ETC.)
MECHANICAL-
DIMENSION . : 1.3(Sqrt(L+W)/100)
446 (BASIC Surface Plate lLJeS\I/r:eglj E:/eé’?;ggc 3mx2m um, where L=Length
MEASURING o in mm, W=Width in
INSTRUMENT, mm
GAUGE ETC.)
MECHANICAL-
DIMENSION Taper Plain Plug
(BASIC . Using CMM By Direct
447 | MEASURING faigfreéitflﬂi[e% method Up to 300 mm 1.7 Hm
INSTRUMENT, [
GAUGE ETC.)
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Y and Frequency) Capability(CMC)(*)
Measured /Instrument
MECHANICAL-
DIMENSION Taper Plain Plug
(BASIC Using CMM By Direct )
448 MEASURING gsulgee-Taper Half Method Up to 20 2.4 s of arc
INSTRUMENT, |~"9
GAUGE ETC.)
MECHANICAL-
et Taper Plain Ring
(BASIC . Using CMM By Direct
449 MEASURING iiggreé:\gmzzg) Method 5 mmto 100 mm 1.4 ym
INSTRUMENT, )
GAUGE ETC.)
MECHANICAL-
DIMENSIGN Taper Plain Ring
(BASIC Using CMM By Direct A
450 MEASURING E;]ulg;e-Taper Half Method Up to 30 1.65 s of arc
INSTRUMENT, 9
GAUGE ETC.)
MECHANICAL-
I(JE;X;EESION Using Video
451 MEASURING Taper Scale Measuring Machine |1 mm to 15 mm 9.5 um
INSTRUMENT, By Direct method
GAUGE ETC.)
MECHANICAL-
DIMENSION Taper Thread Plug .
) , Using Length
452 (BASIC Gguge Effectlvel Measuring Machine |Up to 100 mm 1.4 pm
MEASURING Diameter @ basic by Direct method
INSTRUMENT, |length y
GAUGE ETC.)
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Y and Frequency) Capability(CMC)(*)
Measured /Instrument
MECHANICAL-
DIMENSION Taper Thread Ring \
. Using Length
(BASIC Gauge -Effective . :

433 |MEASURING | Diameter @ basic E"e%si;‘:crggm'\giﬁg('j”e Up to0g m 1.4 um
INSTRUMENT, |length y
GAUGE ETC.)

MECHANICAL-
NSI . .
I(DB!,l\A/lSI,EICS ) Taper/ComcaI/CyImd Using CMM By Direct

454 MEASURING Engg)l(il\;lﬁpdrel - Method 3mm to 200 mm 3.0 ym
INSTRUMENT, Y
GAUGE ETC.)

MECHANIEAR- Taper/Conical/Cylind
DIMENSION : :

455 |(BASIC Ly hgapr;g;eell 2% @ |using cmm By Direct |3 5o g um
MEASURING Rour?dness/Strai htn Metheg Y
INSTRUMENT, ~ [ 72 g
GAUGE ETC.)

MECHANICAL-
DIMENSION . :
Taper/Conical/Cylind . .
(BASIC , Using CMM By Direct 3

456 MEASURING Xﬁallé\/landrel - Taper Method Up to 20 2.5 s of arc
INSTRUMENT, |""9
GAUGE ETC.)

MECHANICAL-
I(DE;hAllsEllzl:SION | Using Video 14 35 mm to 125

457 MEASURING Test Sieves Measuring Machine rr;m 1.1 pm
INSTRUMENT, By Direct method
GAUGE ETC.)
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Measurand or Reference
Material/Type of instrument Cali . Measurement range and * Calibration and
S.No Discipline / Group | or material to be calibrated alibration oEMeasuremant addltlonal_parameters Measurement
P or measured / Quantit Method or procedure where applicable(Range Capability(CMC)()
Measured /Instrumem):l and Frequency) P Y h
MECHANICAL-
DIMENSION Using Electronic
(BASIC . . Probe with DRO /
458 MEASURING Thickness Foils Comparator Stand Up to 2.5 mm 1.6 um
INSTRUMENT, by Direct method
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Video
459 I(VIIBI'EAA?SIERING ;r:r:;?:) Pitatr GAugs Measuring Machine |55° & 60° 2.2 minutes of arc
INSTRUMENT, by Direct method
GAUGE ETC.)
MECHANICAL-
DIMENSICN Using Video
(BASIC Thread Pitch Gauge gv , 0.25 mmto 6.35
460 . Measuring Machine 1.2 um
MEASURING (Pitch) by Direct method mm
INSTRUMENT, y
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Length
Thread Plug Gauge . :
(BASIC . . . Measuring Machine,
461 MEASURING (DI\;I:)Jor Dia, Effective Master Disc by 100 mm to 400 mm |1.7 um
INSTRUMENT, comparison method
GAUGE ETC.)
MECHANICAL-
DIMENSION
Thread Plug Gauge :
(BASIC . , . Using FCDM by
462 MEASURING I(DI\;IS)Jor Dia, Effective comparison method 2 mm to 100 mm 1.6 um
INSTRUMENT,
GAUGE ETC.)
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Measured /Instrument
MECHANICAL-
DIMENSION Using Length
(BASIC Thread Ring Gauge |Measuring Machine,
463 |MEASURING | (For Effective Dia) |Master Ring by 3 im0 A00 mmy [1.9 um
INSTRUMENT, comparison method
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Length
(BASIC Thread Ring Gauge [|Measuring Machine,
464 MEASURING (For Effective Dia.) [Master Ring by 10Qmip 528 Mim 1.9 fm
INSTRUMENT, comparison method
GAUGE ETC.)
MECHANICAL-
PQXSEESION Three Point Using Setting Ring
465 Micrometer LC: 1.0 |Gauge by 2.5 mmto 100 mm |2.1 um
MEASURING m Comparison method
INSTRUMENT, [H P
GAUGE ETC.)
MECHANICAL-
DIMENSION :
: : Using Gauge Block
(BASIC Ultrasonic Thickness :
466 MEASURING Gauge LC: 100 um rSne(;ct%dComparlson 0 to 100 mm 52.1 um
INSTRUMENT,
GAUGE ETC.)
MECHANICAL-
I(DE;XI;%SION Ultrasonic Using Gauge Block
467 ThicknessGauge LC: |Set by Comparison |0 mm to 50 mm 3.1 um
MEASURING 1um method
INSTRUMENT, |~ H
GAUGE ETC.)
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Mn’::ea?l:;?nd orfR.efirence t Measurement range and Calibrati d
ateria e OoT Instrumen . . ey * 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)
MECHANICAL-
DIMENSION Using Lever Dial
(BASIC V- Block ( Gauge Gauge &
468 MEASURING Sqaureness ) Mandrel by Direct 300xL7 %200 miiy, |44 um
INSTRUMENT, method
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Lever Dial
(BASIC V- Block ( Gauge Gauge &
463 MEASURING Symmetricity ) Mandrel by Direct 30QLZORO0M - 14.4 A
INSTRUMENT, method
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Lever Dial
(BASIC V- Block (Parallelism |Gauge Gauge &
470 IMEASURING  |) Mandrel by Direct | 200X125x200 mm 4.4 um
INSTRUMENT, method
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Video
471 (BASIC et FilgA hicknes Measuring Machine |0.025 mm to 25 mm |1 um
MEASURING Gayge by Direct method
INSTRUMENT, y
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Video
472 (BASIC Wire Gauge Measuring Machine 0.19 rym to 7.62 8.0 um
MEASURING By Direct method mm
INSTRUMENT, y
GAUGE ETC.)
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Yy Capability(CMC)(*)
Measured /Instrument and Frequency)
MECHANICAL- Using Sine Bar, Slip
DIMENSION gauge & Electronic o
473 (PRECISION Angle gauge Blocks comparator by Up to 45 7.4 s of arc
INSTRUMENTS) Comparison method
MECHANICAL-
DIMENSION . Using CMM by Direct
474 (PRECISION Caliper Checker Method 20 mm to 1000 mm |3.7 um
INSTRUMENTS)
MECHANICAL- Using Gauge Blocks
DIMENSION Caliper Checker/Step | & Electronic
475 (PRECISION Gauge Comparator by 20 mmyto R0 hmy~4. 7 Lin
INSTRUMENTS) Comparison method
Using Gauge Block
MECHANICAL- |Coordinate Set Grade '0' ,Step
476 DIMENSION Measuring Machine |Gauge Block Grade [Upto 30 mm Probing 1.1 um
(PRECISION (L.C: 0.1 ym) - '0' and Reference Ball Dia. -
INSTRUMENTS) |Probing Error sphere by
Comparison method
Coordinate :
MECHANICAL- |Measuring Machine gz;ngrgjé’?g, leggk
DIMENSION (L.C: 0.1 um) - X,Y,Z ek 1.2 ym; i.e (0.9+0.5
477 . Gauge Block and Up to 1000 mm .
(PRECISION total Measuring Reforenee=Bliore b L) um, where Lin m
INSTRUMENTS) |error (3D error) o arisonpmethog’
(MPEE) P
Using Electronic
I\D/I|IIE\4CEHNA:5|\II(I)C'\,IAL- Cylindrical Setting Probe with DRO, & 1.1um for Diameter
478 (PRECISION Master (Diameter FCDM / Lever Dial 3 mm to 100 mm and 1.3um for
INSTRUMENTS) and Concentricity) S\aeléﬁsdby Direct Concentricity
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Measured /Instrument
MECHANICAL- Using Elgctronlc .
, . . Probe with DRO, Slip
479 DIMENSION Dial @elibratior auge and optical 0 to 25 mm 0.7 um
(PRECISION |Tester (L.C: 0.1 um) |22 D% &% OP L8 T
INSTRUMENTS) Y Y8
Method
MECHANICAL- |Electronic
DIMENSION Comparator (Lever |Using LMM by Direct
480 1 pRECISION  [Type) (L.C: 0.0001  |method UbNovgmn 0.3 um
INSTRUMENTS) |mm)
Using Electronic
MECHANICAL- Floating Carriage probe with DRO and
DIMENSION ) ) slip gauge set,
481 | (pRECISION glh&r)c())r{]?rt](re;)(L.C. Mandrels & Master |° t© 100 mm r |
INSTRUMENTS) | ™ Cylinders, by Direct
method
MECHANICAL-
DIMENSION Gauge Block Using Optical flat by
482 (PRECISION Accessories Flatness |Comparison method PRt Z0/mpn 0.28 um
INSTRUMENTS)
MECHANICAL- Gauge Block Using Electronic
483 DIMENSION Accegssories E O PE RINRILIE Up to 50 mm 0.50 um
(PRECISION Parallelism DRO by Comparison P S H
INSTRUMENTS) method
MECHANICAL- Using Electronic
DIMENSION Gauge Block Probe Range 25 mm
484 (PRECISION Accessories Size with DRO by Direct P50 mm 1.8 um
INSTRUMENTS) method
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Measurand or Reference Measurement range and % Cali :
S.No Discipli 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 Ca aeb?ﬁ:r?gllvfg)(ﬂ
Measured /Instrumem):l and Frequency) P Y -
MECHANICAL- Using Slip Gauge
DIMENSION Gauge Block Grade |Calibrator & K Grade
485 | precisioN  |K,0,1,2 Slip Gauge by 24P S S0gm - 10.12 pm
INSTRUMENTS) Comparison method
MECHANICAL- Using Slip gauge
DIMENSION Gauge Block Grade |[Calibrator & K grade
486 | precisON  [K,0,1,2 Slip Gauges by VMR 78T, 10RS Um
INSTRUMENTS) Comparison method
MECHANICAL- Using Slip Gauge
DIMENSION Gauge Block Grade |[Calibrator & K grade
487 (PRECISION K012 Slip Gauges by >75 mm to 100 mm [0.18 um
INSTRUMENTS) Comparison method
MECHANICAL- Using Gauge block
DIMENSION Gauge Block Grade |Calibrator & k Grade
488 | precisioN  |K.0,1,2 Gauges by o L0 27 Mgy 0.11 um
INSTRUMENTS) Comparison method
MECHANICAL-
DIMENSION Granite square - Using CMM By Direct
489 [(preCISION  [Flatness Method 00@x>0°.00gm |26 hm
INSTRUMENTS)
MECHANICAL- - ite square
DIMENSION S Using CMM By Direct
490 (PRECISION /SC):JI;nrigcéaslssquare— Method 600x450x100 mm 2.8 um
INSTRUMENTS) |~
I\D/I|IIE\4CEHNASI\II8C'\,IAL- Length Measuring Using Gauge Block
491 (PRECISION Machine (L.C: Set (0 Grade) by 0 to 100 mm 0.4 um
INSTRUMENTS) 0.0001 mm) Comparison method
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Method or procedure where applicable(Range

or measured / Quantity and Frequency)

Measured /Instrument

Capability(CMC)(+)

Using Gauge Block

MECHANICAL-
DIMENSION e &rade)
492 (PRECISION Long Gauge Blocks |Electronic 100 mm to 200 mm |0.9 um
INSTRUMENTS) Comparatochy
Comparison method
MECHANICAL- Using Gauge Block
DIMENSION Set (k Grade)
493 Long Gauge Blocks |Electronic 300 mm 1.1 ym
(PRECISION Comparator b
INSTRUMENTS) e
Comparison method
MECHANICAL- Using Gauge Block
DIMENSION Set (k Grade)
494 Long Gauge Blocks [Electronic 400 mm 1.5 um
(PRECISION Comparator b
INSTRUMENTS) o &
Comparison method
MECHANICAL- Using Gauge Block
DIMENSION Set (k Grade)
495 Long Gauge Blocks |Electronic 500 mm 1.6 um
(PRECISION Comparator b
INSTRUMENTS) parator by
Comparison method
MECHANICAL-
DIMENSION Using CMM By Direct |500 mm to 1000
496 (PRECISION Long Gauge Blocks Method mm 2.5 um
INSTRUMENTS)
MECHANICAL- Using Master Flat
DIMENSION Optical Flat - with Monochromatic
497 1(PRECISION  |Flatness Light Source by Up to'R0 mm 0.072 um
INSTRUMENTS) Comparison method
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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 procequre where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
gIIIEwCEHNAS'\II(I)CI\'IA‘L' Profile Projector / Using Glass Scale &
498 (PRECISION Microscope - Slip gauge by 10X to 100X 0.1%
INSTRUMENTS) Magnification Comparison method
MECHANICAL- |Profile Using Glass Scale
DIMENSION Projector/Microscope .
499 1 (PRECISION ~ |/VMS (L.C: 0.1 um) - gg‘:nS';Fr’isGoan“%eetbgod Q167200 im 6°Q um
INSTRUMENTS) [Length P
MECHANICAL- Using Angle Gauge
DIMENSION Profile Projector/VMS |Block, Angle 0 d
200 f(PRECISION ~ [(L.C:15)-Angle |Graticule by 0" to 369 i°
INSTRUMENTS) Comparison method
MECHANICAL- .
DIMENSION Using Surface
501 (PRECISION Roughness Master  |Roughness Tester by |Up to 3.5 um 6.1 %
INSTRUMENTS) Comparison method
MECHANICAL- Using Depth master
DIMENSION and Roughness o
502 (PRECISION Roughness Tester master by Direct Up to 3.5 um 6.9 %
INSTRUMENTS) method
I\D/lIIIEWCEHNA:S'\I“OCI\'IAL' Tape & Scale Using Gauge Block
503 (PRECISION Calibrator (L.C: Set (0 Grade) by 0 to 1000 mm 6.0 um
INSTRUMENTS) 0.001 mm) Comparison method
MECHANICAL- Using Electronic
504 DIMENSION Thread Measuring Probe with DRO by 0.170 mm to 6.350 0.5 um
(PRECISION Wire Direct Method mm
INSTRUMENTS)
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Measurand or Reference
Material/Type of instrument . . 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
gglri'gf’a;ogﬁeof Using Load Cell with
505 MECHANICAL- Rubber Hardness Indicator By Direct |0 to 100 0.11 shore
DUROMETER method As per ASTM |Shore(A,B,E,O) '
Tester Shore A, B, E,
D 2240
0
gglri'gf’a;gfgf Using Load Cell with
506 MECHANICAL- Rubber Hardness Indicator By Direct |0 to 100 0.1 shore
DUROMETER method As per ASTM |Shore(C,D,DO) '
Tester Shore C, D,
D 2240
DO
Using Dead Weight
MECHANICAL- Force Calibration
FORCE Load Cells / Force Machines and i
>07 PROVING Proving Instruments |Newton weights as B to 10 ke G052%
INSTRUMENTS per ISO 376 by
Direct Method
Using Dead Weight
MECHANICAL- Force Calibration
FORCE Load Cells / Force Machines and 0
>08 PROVING Proving Instruments |Newton weights as LN L1080 §ro4s %
INSTRUMENTS per I1SO 376 by
Direct Method
MECHANICAL- Using Hardness
HARDNESS Brinell Hardness Blocks by Indirect 0
>09 TESTING Testing Machine Method as per ISO HBW 10,5000 1.52%
MACHINES 6506 (Part 2)
MECHANICAL- Using Hardness
HARDNESS Brinell Hardness Blocks by Indirect o
>10 TESTING Testing Machine Method as per ISO HBW 2.5/187.5 1.57 %
MACHINES 6506 (Part 2)
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Measured /Instrument and Frequency)
MECHANICAL- Using Hardness
HARDNESS Brinell Hardness Blocks by Indirect o
>11 TESTING Testing Machine Method as per ISO RIBFY 50 1.57%
MACHINES 6506 (Part 2)
MECHANICAL- Using Hardness
HARDNESS Rockwell Hardness |Blocks by Indirect
>12 TESTING Testing Machine Method as per ISO s 0R HRA
MACHINES 6506 (Part 2)
MECHANICAL- Using Hardness
HARDNESS Rockwell Hardness |Blocks by Indirect
°13 TESTING Testing Machine Method as per ISO HRBW Q.96 YRBW
MACHINES 6506 (Part 2)
MECHANICAL- Using Hardness
HARDNESS Rockwell Hardness |Blocks by Indirect
>14 TESTING Testing Machine Method as per ISO BifAC y-78 JRC
MACHINES 6506 (Part 2)
MECHANICAL- Using Hardness
HARDNESS Vickers Hardness Blocks by Indirect o
> 15 TESTING Testing Machine Method as per ISO HYQ0 L4 %
MACHINES 6506 (Part 2)
MECHANICAL- Using Hardness
HARDNESS Vickers Hardness Blocks by Indirect 0
>16 TESTING Testing Machine Method as per ISO HV 20 1.7%
MACHINES 6506 (Part 2)
MECHANICAL- Using Hardness
HARDNESS Vickers Hardness Blocks by Indirect 0
> 17 TESTING Testing Machine Method as per ISO Rl 1.6 %
MACHINES 6506 (Part 2)
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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 procequre where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
MECHANICAL- Using Hardness
HARDNESS Vickers Hardness Blocks by Indirect o
>18 TESTING Testing Machine Method as per ISO Hi/>0 2.6 %
MACHINES 6506 (Part 2)
Using Newtonian
MECHANICAL- Weights And frame
MOBILE FORCE fixture By Direct o
519 MEASURING Push Pull Gauge Method Using As per 1 Nto2000N 0.21 % of rdg
SYSTEM VDI - VDE 2624 part
2.1
Y T
520 PRESSURE Absolute Pressure Gagu e usin 0.05 bar(abs) to 4 0.23 %rd
INDICATING  |Gauges ge using bar(abs) Al ki
Pneumatic pump by
DEVICES :
comparison method
Digital / Analogue
Pneumatic Pressure [Using Pressure
MECHANICAL- |Gauges, Differential |Gauge, DMM,
PRESSURE Pressure Gauge, Pneumatic pump
>21 [INDICATING  [Transducers, Based on DKD-R6-1 |01 MPar to 10 mbar 0.01 mbar
DEVICES Transmitters, by Comparison
Switches / method
Magnehelic Gauges
Digital / Analogue Using Pressure
Pneumatic Pressure Gauae DMM
MECHANICAL- |Gauges, Differential g9e ' '
PRESSURE Pressure Gauge Phyeliaulic
522 ' comparator pump 1 bar to 40 bar 0.037 bar
INDICATING Transducers,
: Based on DKD-R6-1
DEVICES Transmitters, .
: by Comparison
Switches / method
Magnehelic Gauges
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MN::ea?ulrand orfR.efirence t Measurement range and * Calibrati d
iscipli G a erlta /.T‘:'ie?) msl_r:m:r:’ Calibration or Measurement additional parameters Ma fora I;neart‘
S.No Discipline / Group or::?\fe::ur:d ft)c:aln:iiye Method or procedure where applicable(Range Capaebazlsi::l;?CMg)(ﬂ
Measured /Instrument and Frequency) -
Digital / Analogue
Pneumatic Pressure |Using Pressure
MECHANICAL- |Gauges, Differential |Gauge, DMM,
PRESSURE Pressure Gauge, Pneumatic pump 10 mbar to 100
>23 INDICATING Transducers, Based on DKD-R6-1 |mbar 0.069 mbar
DEVICES Transmitters, by Comparison
Switches / method
Magnehelic Gauges
Digital / Analogue
Pneumatic Pressure [Using Pressure
MECHANICAL- |Gauges, Differential |gauge, DMM,
PRESSURE Pressure Gauge, Pneumatic pump
>24 INDICATING  [Transducers, Based on DKD-Re-1 | 100 mbarto 2bar10.0008 bar
DEVICES Transmitters, by Comparison
Switches / method
Magnehelic Gauges
Digital / Analogue
Pneumatic Pressure |Using Pressure
MECHANICAL- |Gauges, Differential |gauge, DMM,
PRESSURE Pressure Gauge, Pneumatic pump
525 INDICATING Transducers, Based on DKD-R6-1 A Dar o 2003 0.0022 bar
DEVICES Transmitters, by Comparison
Switches / method
Magnehelic Gauges
Digital / Analogue gzuggeprgmre
MECHANICAL- |Pneumatic Pressure ge, UMM,
PRESSURE  |Gauges Hygiailic
526 ' Comparator pump |700 bar to 1000 bar |0.33 bar
INDICATING Transducers,
: Based on DKD-R6-1
DEVICES Transmitters, .
. by Comparison
Magnehelic Gauges
method
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S:No | Discipline / Group | or material to be calibrated “Mothod o procedure. | where applicabie(Range Measurement
Yy Capability(CMC)(*)
Measured /Instrument and Frequency)
Digital / Analogue Uas:JngePBel\s/lT\;lJre
MECHANICAL- |Pneumatic Pressure ay Yool
527 PRESSURE Gauges, Comparator pump |40 bar to 700 bar 0.12 bar
INDICATING Transducers,
: Based on DKD-R6-1
DEVICES Transmitters, .
Magnehelic Gauges by CorpgRzun
method
MECHANICAL- gauge, DMM,
528 PRESSURE '?raaungs?jstjcers L mdtgpump 20 bar to 40 bar 0.024 bar
INDICATING : J Based on DKD-R6-1 '
Transmitters, .
DEVICES : by Comparison
Switches /
. method
Magnehelic Gauges
Using DMM,
MECHANICAL- Digital/Analogue Hydraulic (oil
PRESSURE Pressure Gauges, opgrated) Dead
529 Transducers/ Weight Tester, 6 bar to 60 bar 0.014 % rdg.
INDICATING :
DEVICES Tralnsmltters & Procedure based on
Switches DKD-R 6-1 By
Comparison method
W Using Hydraulic (oil
MECHANICAL- Erlglst;:/r é”g;%gg“ei operated) Dead
PRESSURE ' Weight Tester, DMM 0
530 INDICATING Transdu_cers/ based on DKD-R6-1 60 bar to 1200 bar ]0.015 % rdg.
Transmitters & .
DEVICES : by Comparison
Switches
method
MECHANICAL- Using desiccator and
531 PRESSURE Pressure (Absolute) |vacuum pump as 50 mbar (abs) to 0.757 % rd
INDICATING Pressure Gauges per OIMLR 110 By |915 mbar (abs) ' 0 rag.
DEVICES Comparison method
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Using Pressure
Vacuur auge, DMM
MECHANICAL- |Digital/Analogue gnegn,;atic o
PRESSURE Vacuum Gauges, 0 mbar to -900
532 Comparator pump 0.20 mbar
INDICATING Transducers/ mbar
: Based on DKD-R6-1
DEVICES Transmitters, .
, by Comparison
Switches
method
Using Torque
MECHANICAL- forque ernch, sensors of Various
TORQUE Tquue Dgiyer/Type- capacities, Torque % of
533 GENERATING !I_C ZSTI (Eigé[s,)'E) Galibration Rig by 1 Nmto2 Nm 0.17 % of rdg
DEVICES ( X % D.E) Direct method as
s 1 per 1ISO 6789 : 2017
Using Torque
MECHANICAL- Torque Wr_ench, sensors of Various
534 |TORQUE | o (EE)arg %r'EIype_ capacities, Torque {1 N t60.1 Nm  [0.83 % of rd
GENERATING Tvbe Il C'Iaés' Calibration Rig by / j ' ° g
DEVICES (X% D 'E) direct method as per
W ISO 6789 : 2017
Using Torque
MECHANICAL- Lorquq Wrench, sensors of Various
535 | TORQUE |T(é|rg:se ([E)Brg %r'EIype- capacities, Torque 1 9 Nmto1 Nm  |0.73 % of rd
GENERATING Tvpe || C'Iaés' Calibration Rig by ' ' ° g
DEVICES (K% D 'E) Direct method as
Y per ISO 6789 : 2017
Using Torque
MECHANICAL- Torque Wrench, sensors of Various
TORQUE Torque Driver, Type- capacities, Torque
’ [0)
536 GENERATING 'II'C|aeSISI ((B:,lgélz,E) Calibration Rig by 2 Nmto 20 Nm 0.21 % of rdg
DEVICES (X% D 'E) direct method as per
S ISO 6789 : 2017
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S.No Discipline / Group | or materia‘;'::o 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 Torque
MECHANICAL- Torque Wrench, sensors of Various
TORQUE Torque Driver, Thpg: capacities, Torque
’ [0)
537 GENERATING ITCIaeslsI (Eigélz,E) Calibration Rig by 20 Nm to 200 Nm 0.26 % of rdg
DEVICES (X% ) Direct method as
T per ISO 6789 : 2017
Using Torque
MECHANICAL- |Torque Wrench, sensors of Various
TORQUE Type-l Class capacities, Torque ¥
538 | GENERATING [(B.C.D,E) Typell,  |Calibration Rig by ~ |200 Nm t0 2000 Nm 10.24 % of rdg
DEVICES Class (A,B,D,E) Direct method as
per ISO 6789 : 2017
MECHANICAL- Using Deaql Wellght
TORQUE Torque Torque Cal|brat|on
539 MEASURING Sensors/Torque System by Direct 0.1 Nm to 10 Nm 0.11 % of rdg
DEVICES Meters method as per BS
7882: 2017
MECHANICAL- Using Deaql Wellght
TORQUE Torque Torque Callbratlon
540 MEASURING Sensors/Torque System by Direct 10 Nm to 500 Nm 0.03 % of rdg
DEVICES Meters method as per BS
7882 : 2017
Using weighing
Micro Pipette/ balance of d = 0.001
_|Syringes / Dilutors / | mg and Distilled
541 MECHANICAL Burettes / Positive  |Water based on 0.5 pl to 10 pl 0.05 ul
VOLUME ) , .
Displacement Gravimetric method
Pipettes / Dispensers |as per ISO 8655:
2022
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Measurand or Reference
Material/Type of instrument . . Measurement 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 weighing
: . balance of d = 0.001
Mlcro Plpettg/ mg & 0.01 mg and
MECHANICAL- |2Yringes / Dilutors / Jruciie 4 Water
542 VOLUME Bl_Jrettes | Positive bas&d on 10 ul to 100 pl 0.06 ul
Displacement . .
Pineday Didhendare Gravimetric method
P P as per ISO 8655:
2022
Using weighing
Micro Pipette/ balance of d = 1mg
Syringes / Dilutors / |and Distilled Water
543 |MECHANICAL- 15l rettes / Positive  |based on 10ml to100ml  |7.48 i
VOLUME ) . .
Displacement Gravimetric method
Pipettes / Dispensers|as per ISO 8655:
2022
Using weighing
Micro Pipette/ balance of d = 0.01
_|Syringes / Dilutors / | mg and Distilled
544 |MECHANICAL- 15 rettes / Positive | Water based on 100 ul to 1000wl |0.13 pl
VOLUME . . .
Displacement Gravimetric method
Pipettes / Dispensers|as per ISO 8655:
2022
Using weighing
Micro Pipette/ balance of d = 0.01
_|Syringes / Dilutors / | mg and Distilled
545 MECHANICAL Burettes / Positive  |Water based on 1000 pl to 10000 pl 10.53 pl
VOLUME ) . .
Displacement Gravimetric method
Pipettes / Dispensers |as per ISO 8655:
2022
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Measurand or Reference
Material/Type of instrument . . Meas_u_rement range and * Calibration and
S:No | Discipline / Group | or material to be calibrated “Mothod o procedure. | where applicabie(Range Measurement
Yy and Frequency) Capability(CMC)(*)
Measured /Instrument
One Mark Pipette, LRING Yaigpigg
X balance of d = 0.01
Graduated Pipette, mg and Distilled
546 MECHANICAL- Graduateq Burette, Water based on 0.1 mltol ml 0.00007 ml
VOLUME Volumetric Flask, : :
Measuring Jar Gravimetric method
P cnome’?er / as per ISO 4787:
y 2021
; Using weighing
One Mark Pipette, y
X balance of d = 0.01
Graduated Pipette, mg and Distilled
547 |MECHANICAL- jGraduated Burette, {70 " ocod'on 1 mito 10 ml 0.00046 m
VOLUME Volumetric Flask, . .
Measuring Jar Gravimetric method
P cnome’?er ' as per I1SO 4787:
y 2021
One Mark Pipette, Thlliegeionis
; balance of d = 1 mg
Gragudted-Bipslte; and Distilled Water
54g |MECHANICAL- Graduated Burette, . 4700 1001 ml to 5000 mi [0.226 ml
VOLUME Volumetric Flask, ) .
Measuring Jar Gravimetric method
PYertormater \ as per I1SO 4787:
y 2021
Using weighing
One Mark Pipette, balance of d = 0.01
Graduated Pipette, |mg & 0.1 mg and
MECHANICAL- |Graduated Burette, |Distilled Water
549 VOLUME Volumetric Flask, based on 11 mlto 100 ml 0.0045 m|
Measuring Jar, Gravimetric method
Pycnometer as per I1SO 4787:
2021
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Measurand or Reference
Material/Type of instrument . . 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 Weighing
One Mark Plpette, Balance with d=1
Graduated Pipette, mg and Distilled
550 |MECHANICAL- | Graduated Burette, | o 101 ml to 1000 ml |0.045 ml
VOLUME Volumetric Flask, : :
Measuring Jar Gravimetric method
P cnome’?er / as per ISO 4787:
y 2021
MECHANICAL- | Electronic Weighing [Y5in9 E1 Class
Standard Weights 1
551 WEIGHING Balance (Class 1 and A 1 et SO 002 m
SCALEAND  |Coarser, d >=0.01 |M9 gasp 9 9 U2gng
BALANCE mg) OIML R-76 By Direct
Method
MECHANICAL- |Electronic Weighing psing E1 Clags
Standard Weights 1
WEIGHING Balance (Class 1 and
552 mgto20kgasper |[1mgto2g 0.002 mg
SCALE AND Coarser, d OIML R-76 By Direct
BALANCE >=0.0001 mg) Method
Using F1 and M1
{\IAVE(I:(L-IQNISAL Electronic Weighing |class standard
553 Balance (Class Il and |weights up to 3000 |500 mg to 150 kg lg
SCALE AND
BALANCE Coarser d >=1 g) kg as per OIML R-76
By Direct Method
Using F1 and M1
{\IAVIE(I:(;-IQNI(SAL Electronic Weighing |class standard
554 Balance (Class Il and |weights up to 3000 |1 kg to 1000 kg 100 g
SCALE AND -
BALANCE Coarser d >=100 g) |kg as per OIML R-76
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

TRANSCAL TECHNOLOGIES LLP, #100, 10TH CROSS, BETWEEN SAMPIGE &
MARGOSA ROAD, MALLESWARAM, BENGALURU, KARNATAKA, INDIA

CC-2231

ISO/IEC 17025:2017

14/06/2024 to 13/06/2026

Page No
Last Amended on

103 of 190
26/07/2024

Measurand or Reference
Material/Type of instrument . . Meas_u_rement range and * Calibration and
S:No | Discipline / Group | or material to be calibrated “Mothod o procedure. | where applicabie(Range Measurement
Yy and Frequency) Capability(CMC)(*)
Measured /Instrument
MECHANICAL- |Electronic Weighing |25 F1and M1
WEIGHING Balance (Classll_J, | ass standard
555 weights up to 3000 [500 mg to 50 kg 100 mg
SCALE AND and Coarser d
BALANCE >=100 mg) 0 as pergOlM]. B 79
By Direct Method
MECHANICAL- |Electronic Weighing Usifig ELandM1
556 | WEIGHING —Balance (Class I $Z?Shsﬁtsa3datgd3ooo 2 kg to 3000 k 500
SCALE AND and Coarser d 9 P 9 9 9
BALANCE >=500 g) kg as per OIML R-76
By Direct Method
MECHANICAL- |Electronic Weighing VS L and My
557 |WEIGHING TlEalacedClass I 3:?Shst§a3datgd3ooo 1 kg to 300 k 10
SCALE AND  |and Coarser d>=10 | ¢ gnts up g g g
BALANCE 9) g as per OIML R-76
By Direct Method
MECHANICAL- |Electronic Weighing UsingEaCiess
Standard Weights 1
558 WEIGHING Balance Elass)] and mg to 20 kgasper |1mgto20g 0.005 mg
SCALE AND Coarser d >=0.001 y y
BALANCE o OIML R-76 By Direct
g Method
MECHANICAL- |Electronic Weighing oo |G EPOSIESS
Standard Weights 1
559 WEIGHING Balance Class 1 and mg to 20 kg as per |1 mgto 5 g 0.004 mg
SCALE AND Coarser d >=0.001 ) '
BALANCE mg OIML R-76 By Direct
Method
MECHANICAL- |Electronic Weighing YsipgELLlass
Standard Weights 1
560 WEIGHING Balance Class 1 and mg to 20 kg as per |1 mgto 1 kg 0.12 mg
SCALE AND Coarser d >=0.01 '
BALANCE m OIML R-076 By
9 Direct Method
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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 procequre where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
MECHANICAL- |Electronic Weighing [o5N9 E1 Class
Standard Weights 1
561 |WEIGHING —Balance Class Land 0,50 g as per |1 mg to 200 0.03 m
SCALEAND  |Coarser d >=0.01 g G-a5.0 g 9 03 Mg
BALANCE mg OIML R-76 By Direct
Method
MECHANICAL- |Electronic Weighing vemg £} Cla§s
Standard Weights 1
562 WEIGHING Balance Class 1 and ma to 20 ka as per |1 ma to 500 0.06m
SCALEAND  |Coarser d >=0.01 g gasg g g .06 mg
BALANCE mg OIML R-76 By Direct
Method
Using E1 Class
\I\//IVEICSI-IIS‘INICEAL Electronic Weighing |Standard Weights 1
563 Balance Class Il and |mg to 20 kg as per |500 mg to 20 kg 7 mg
SCALE AND .
Coarserd >=1mg |OIML R-76 By Direct
BALANCE
Method
Using E1 Class
MECHANICRL- Electronic Weighing |Standard Weights 1
WEIGHING
564 Balance Class Il and |mg to 20 kg as per |500 mg to 5 kg 1 mg
SCALE AND .
Coarserd >=1mg [OIML R-76 By Direct
BALANCE
Method
wélcgl_'?‘leCAL Using F1 class
565 Spring Balance Weights By Direct >1500 g to 200 kg ]0.1 % of rdg
SCALE AND Method
BALANCE
{\//IVE(I:GI_':INIEAL Using F1 class
566 Spring Balance Weights By Direct 10 gto 1500 g 0.28 % of rdg
SCALE AND method
BALANCE
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Meafsurand or R_eference Measurement range and . .
S.N Discipli G MaterltaI/T\:p;e ?)f '"sf.rl;"“f': Calibration or Measurement additional parameters * :Znahbratnon art\d
-No iscipline / Group or::?\fe::ur:d ft)c:aln:ii: e Method or procedure where applicable(Range Ca aeb?ﬁ:r?gllvfg)(ﬂ
Measured /Instrumem):l and Frequency) P Y -
Using E1 Class
Weights and coarser
and Mass
567 {\,/IVIE(IZGH:TI\ISICAL ?g;gsr:rcy flass’mPs comparatorofd = |1 mg 0.0010 mg
0.1 ug as Per OIML R
- 111 by Subdivision
method
Using E1 class
Standard weights
and coarser and
568 {\;IVEIC;_'?‘TNSICAL ?g;lszr:rcy SlassEl & Mass comparator of |10 mg 0.0010 mg
d= 0.1 ug as per
OIML R-111 by
Subdivision methods
Using E1 class
Standard weights
and coarser and
569 {\;Ivlélcg:.'r\gcp‘l‘ ?é:;:lszr:fy e N Mass comparator of {100 mg 0.0013 mg
d= 0.1 ug as per
OIML R-111 by
Subdivision methods
Using E1 class
Standard weights
and coarser and
570 {\//IVE(IZCI-i_ll-?T'\ISICAL ?g;gsr:rcy class E1 & fpyass comparator of |2 mg 0.0010 mg
d= 0.1 ug as per
OIML R-111 by
Subdivision methods
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-No | Discipline / Group o o moasured fc;:a'ntrii € Method or procedure where applicable(Range ca aebﬁfi;"fc"‘wfg)(ﬂ
Measured /Instrumem):l and Frequency) . y -
Using E1 class
Standard weights
and coarser and
571 {\,/IVIE(IZGH:TI\ISICAL ?g;gsr:rcy Class EF& Mass comparator of |20 mg 0.0010 mg
d= 0.1 ug as per
OIML R-111 by
Subdivision methods
Using E1 class
Standard weights
and coarser and
572 {\;IVEIC;_'?‘TNSICAL ?g;lszr:rcy ClagyEl & Mass comparator of {200 mg 0.0014 mg
d= 0.1 ug as per
OIML R-111 by
Subdivision methods
Using E1 class
Standard weights
and coarser and
573 {\;Ivlélcg:.'r\gcp‘l‘ ?é:;:lszr:fy . i % Mass comparator of |5 mg 0.0010 mg
d= 0.1 ug as per
OIML R-111 by
Subdivision method
Using E1 class
Standard weights
and coarser and
574 {\//IVE(IZCI-i_ll-?T'\ISICAL ?g;gsr:rcy class E1 & pyass comparator of |50 mg 0.0012 mg
d= 0.1 ug as per
OIML R-111 by
Subdivision 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)(*)

575

MECHANICAL-
WEIGHTS

Accuracy class E1 &
coarser

Using E1 class
Standard weights
and coarser and
Mass comparator of
d= 0.1 ug as per
OIML R-111 by
Subdivision methods
Through ABBA
cycles

500 mg

0.0016 mg

576

MECHANICAL-
WEIGHTS

Weights E1 class
and Coarser

Using E1 class
Standard weights
and coarser and
Mass comparator of
d= 1ug as per OIML
R-111 by
Substitution
methods Through
ABBA cycles

lg

0.0020 mg

577

MECHANICAL-
WEIGHTS

Weights E1 class
and Coarser

Using E1 class
Standard weights
and coarser and
Mass comparator of
d= 0.01mg as per
OIML R-111 by
Substitution
methods Through
ABBA cycles

1 kg

0.12 mg
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Material/Type of instrument
or material to be calibrated
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Measured /Instrument

Calibration or Measurement
Method or procedure

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

* Calibration and
Measurement
Capability(CMC)(*)

578

MECHANICAL-
WEIGHTS

Weights E1 class
and Coarser

Using E1 class
Standard weights
and coarser and
Mass comparator of
d= 1 ug as per OIML
R-111 Substitution
methods Through
ABBA cycles

10 g

0.005 mg

579

MECHANICAL-
WEIGHTS

Weights E1 class
and Coarser

Using E1 class
Standard weights
and coarser and
Mass comparator of
d= 0.01mg as per
OIML R-111 by
Substitution
methods Through
ABBA cycles

100 g

0.02 mg

580

MECHANICAL-
WEIGHTS

Weights E1 class
and Coarser

Using E1 class
Standard weights
and coarser and
Mass comparator of
d= 1 ug as per OIML
R-111 by
Substitution
methods Through
ABBA cycles

29

0.0030 mg
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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)(*)

581

MECHANICAL-
WEIGHTS

Weights E1 class
and Coarser

Using E1 class
Standard weights
and coarser and
Mass comparator of
d= 1 ug as per OIML
R-111 by
Substitution
methods Through
ABBA cycles

209

0.005 mg

582

MECHANICAL-
WEIGHTS

Weights E1 class
and Coarser

Using E1 class
Standard weights
and coarser and
Mass comparator of
d= 0.01mg as per
OIML R-111 by
Substitution
methods Through
ABBA cycles

200 g

0.03 mg

583

MECHANICAL-
WEIGHTS

Weights E1 class
and Coarser

Using E1 class
Standard weights
and coarser and
Mass comparator of
d= 1 ug as per OIML
R-111 by
Substitution
methods Through
ABBA cycles

59

0.004 mg
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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)(*)

584

MECHANICAL-
WEIGHTS

Weights E1 class
and Coarser

Using E1 class
Standard weights
and coarser and
Mass comparator of
d= 0.01lmg as per
OIML R-111 by
Substitution
methods Through
ABBA cycles

5049

0.01 mg

585

MECHANICAL-
WEIGHTS

Weights E1 class
and Coarser

Using E1 class
Standard weights
and coarser and
Mass comparator of
d= 0.01mg as per
OIML R-111 by
Substitution
methods Through
ABBA cycles

500 g

0.06 mg

586

MECHANICAL-
WEIGHTS

Weights E2 class
and Coarser

Using E1 class
Standard weights
and coarser and
Mass comparator of
d= 1mg as per OIML
R-111 by
Substitution
methods Through
ABBA cycles

10 kg

3 mg
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Material/Type of instrument
or material to be calibrated

or measured / Quantity
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Calibration or Measurement
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Measurement range and
additional parameters
where applicable(Range
and Frequency)

* Calibration and
Measurement
Capability(CMC)(*)

587

MECHANICAL-
WEIGHTS

Weights E2 class
and Coarser

Using E1 class
Standard weights
and coarser and
Mass comparator of
d= 1mg as per OIML
R-111 by
Substitution
methods Through
ABBA cycles

2 kg

1 mg

588

MECHANICAL-
WEIGHTS

Weights E2 class
and Coarser

Using E1 class
Standard weights
and coarser and
Mass comparator of
d= 1mg as per OIML
R-111 by
Substitution
methods Through
ABBA cycles

20 kg

7 mg

589

MECHANICAL-
WEIGHTS

Weights E2 class
and Coarser

Using E1 class
Standard weights
and coarser and
Mass comparator of
d= 1mg as per OIML
R-111 by
Substitution
methods Through
ABBA cycles

5 kg

2 mg
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Measurand or Reference
Material/Type of instrument . . 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
Yy Capability(CMC)(*)
Measured /Instrument and Frequency)
Using E1 class
Standard weights
and coarser and
. Mass comparator of
590 {\/4VIEICGI-|:_I_NSICAL Zﬁ%‘;é;ﬁflass d=100mg as per |50 kg 100 mg
OIML R-111 by
Substitution
methods Through
ABBA cycles
OPTICAL- Using Standard
5901 lluminance meter [lluminance Meter by |1 lux to 100000 lux |6 %
OPTICAL .
Comparison Method
Using Standard
OPTICAL- : . 100000 lux to o
592 OPTICAL llluminance Meter IIIummapce Meter by 199000 lux 5%
Comparison Method
Using Temperature
THERMAL- Humidity Dial / f‘vi't"hulr_lnﬂtiﬁi't\"eter
593 |SPECIFIC HEAT |Digital Meters @ (10 chamber y 10 %RH to 95 %RH |1.17 %RH
& HUMIDITY °Cto 60 °C) .
(multiposition) by
Comparison method
Using Temperature
THERMAL- Humidity Dial / & Humidity Meter
594 |SPECIFIC HEAT |Digital Meters @ 23 |with Humidity 5 %RH to 10 %RH 1.17 %RH
& HUMIDITY °C Chamber by
Comparison Method
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Using Temperature

THERMAL- Humidity Dial / & Humidity Meter
595 |SPECIFIC HEAT |Digital Meters @ 25 |with Humidity 10 %RH to 95 %RH |1.17 %RH
& HUMIDITY °g Chamber by
Comparison Method
THERMAL- o J Using Humidity
506 |SPECIFIC HEAT (HDUI;*]';"S-‘I/ 'i\ﬂglt)ers standard solution by |5 % RH 0.33 % RH
& HUMIDITY g Direct method
THERMAL- - Using Humidity
597 | SPECIFIC HEAT (H[;‘IQ“I'?ET 'i\ﬂslt)ers standard solution by |95 % RH 0.81% RH
& HUMIDITY g Direct method
598 |SPECIFIC HEAT |Transmitter / Digital Indicator b g 0 °Cto 60 °C 0.18 °C
& HUMIDITY Humidity Meters L oY
Comparison Method
Blackbody Source /
IR Thermal Source / .
599 |THERMAL-  Blackbody Cavity grs\:enr?nlgmeter b 120 °C t01200°C  |4.08 °C
TEMPERATURE |(Built in . y ;
Direct Method
Temperature sensor
with Display unit)
Using Digital
Temperature/Humidi
ty/Dew Point Meter,
THERMAL- Dew Point Meter (10 |Multi function 8 o o
600 TEMPERATURE |%RH to 50 %RH) Calibrator and p2C 10 40 °C 1.01°C

Humidity Chamber
by 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)
Using SSPRT & S-
. Type Thermocouple
THERMAL- Indicator of Furnace, | ° e . . b o
601 TEMPERATURE |Dry Block Bath with lD|g|ta| Indicator | 650 °C to 1200 °C 1.49 °C
by Direct Method
using single sensor
Indicator of liquid
bath, Freezer, Dry Using SPRT with
THERMAL- Block Bath, Cold Digital Indicator by : § o
602 TEMPERATURE [Room, Direct Method using R OUNCa.1 0 0.0%°C
Environmental single sensor
Chamber
: " Using SPRT with
Indicator of liquid . .
THERMAL- Digital Indicator by | o L
603 TEMPERATURE bath, Furnace, Oven, Direct Method using 140 °C to 650 °C 0.08 °C
Dry Block Bath .
single sensor
Using IR
THERMAL- IR thermometer and
604 Thermometer/Pyrom |Black body source |-20 °C to 500 °C 1.87 °C
TEMPERATURE N
eter/Thermal Imager |Emissivity 0.95 by
Comparison method
Using IR
THERMAL- IR thermometer and
605 Thermometer/Pyrom |Black body source |500 °C to 1200 °C 3.73 °C
TEMPERATURE AT
eter/Thermal Imager |Emissivity 0.99 by
Comparison method
o Using Liquid Bath,
Liquid in Glass : s
THERMAL- SPRT with Digital o o o
606 TEMPERATURE Thermometer, Indicator by -80 °C to 250 °C 0.28 °C

Digital Thermometer

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::a::z;i:ll"t:db;ec;:::::i::;ed Method or procedure where applicable(Range Cageb?ﬁ:;?glwfg)t(:)
Measured /Instrument and Frequency)
Using LN2, SPRT
THERMAL- RTD, SPRT Indicator |with Digital Indicator 3 o
607 1 TEMPERATURE |with sensor and Cryo bath by e A 0.07°C
Comparison method
Using Dry Bath,
RTD, SPRT . -
THERMAL- - ' SPRT with Digital b y o
608 TEMPERATURE The.rmocou.ples, Indicator by 140 °C to 650 °C 0.08 °C
Indicator with sensor .
Comparison Method
Using Dry
THERMAL- RTD, Temperature bath,
609 Thermocouples, SPRT with Digital -100 °Cto -45 °C 0.07 °C
TEMPERATURE . . v
Indicator with sensor |indicator by
Comparison method
Using Dry
THERMAL- RTD, Temperature Bath,
610 Thermocouples, SPRT with Digital -45 °Cto 140 °C 0.02 °C
TEMPERATURE . . .
Indicator with sensor |Indicator by
Comparison Method
Using SSPRT & S-
Type Thermocouple
THERMAL- Thermocouples, . . ; A 5 o
611 TEMPERATURE |indicator with sensor with Digital Indicator | 650 °C to 1200 °C 1.47 °C

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)(*)

Site Facility

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

AC Active Power (1
Phase, 50 Hz @ 0.1
Lead/Lag, 30 to
600V, 10mA to 20A)

Using Digital Power
Meter by
Comparison Method

30 mWto 1.2 kW

0.3% to0.4%

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

AC Active Power (1
Phase, 50 Hz @
0.1Lead/Lag, 30V to
1000V,1Ato30A)

Using Digital Power
Meter by
Comparison Method

1.2 kWto 3 kW

0.4%t00.2%

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

AC Active Power (1
Phase, 50 Hz @ 0.5
Lead/Lag, 10 V to
600V, 30 mA to 20
A)

Using Digital Power
Meter by
Comparison Method

150 mW to 6 kW

0.11 % to 0.07 %

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

AC Active Power (1
Phase, 50 Hz @ 0.5
Lead/Lag, 30 V to
1000V,1Ato30A)

Using Digital Power
Meter by
Comparison Method

6 kW to 15 kW

0.07 % to 0.10 %
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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-
Alternating
Current (< 1
GHz)
(Measure)

AC Active Power (1
Phase, 50 Hz @ 0.8
Lead/Lag, 30 V to
1000V, 1Ato30A)

Using Digital Power
Meter by
Comparison Method

9.6 kW to 24 kW

0.05 % to 0.10 %

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

AC Active Power (1
Phase, 50 Hz @ 0.8
Lead/Lag, 30 Vto
600V, 10 mA to 20
A)

Using Digital Power
Meter by
Comparison Method

240 mW to 9.6 kW

0.13 % to 0.05 %

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

AC Active Power (1
Phase, 50 Hz @ UPF,
30Vto1000V, 1A
to 30 A)

Using Digital Power
Meter by
Comparison Method

12 kW to 30 kW

0.036 % to 0.08 %

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

AC Active Power (1
Phase, 50 Hz @ UPF,
30Vto 600V, 1 mA
to 20 A)

Using Digital Power
Meter by
Comparison Method

30 mW to 12 kW

0.10 % to 0.036 %

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

AC Current (1 kHz to
10 kHz)

Using 8%2 DMM and
source by
Comparison method

10 mA to 100 mA

0.012 % to 0.023 %
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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
ELECTRO-
TECHNICAL-
Alternating AC Current (1 kHz to |Using 8¥2 DMM by 0 o
10 Current (< 1 10 kHz) Direct method 10 mA to 100 mA 0.012 % to 0.023 %
GHz)
(Measure)
ELECTRO-
TECHNICAL- Using AC Reference
11 Alternating AC Current (1 kHz to |standard apd Shunt 100 mA to 10 A 0.03 % t0 0.047 %
Current (< 1 10 kHz) by Comparison
GHz) Method
(Measure)
ELECTRO-
TECHNICAL-
Alternating AC Current (10 Hz to |Using 8% DMM by s 0
12 Current (< 1 50 Hz) Comparison method 7P 1AL0ZZ00 g (1P-05 g6 t0 0.01%
GHz)
(Measure)
ELECTRO-
TECHNICAL-
Alternating AC Current (10 Hz to |Using 8% DMM by 0 o
13 Current (< 1 50 Hz) Bicart Taetod 100 pA to 100 mA 0.055 % to 0.01 %
GHz)
(Measure)
ELECTRO-
TECHNICAL- Using AC Reference
Alternating AC Current (10 Hz to |standard and Shunt 0 0
14 Current (< 1 50 Hz) by Comparison 100 mAto 20A 0.05% to 0.03%
GHz) Method
(Measure)
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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
ELECTRO-
TECHNICAL- Y
: Using 8%2 DMM and
15 |Alternating — JAC Current (10 Hzto f o oy 20 yAto 100 yA  |0.15 % to 0.016 %
Current (< 1 50 Hz) X
Comparison method
GHz)
(Measure)
ELECTRO-
TECHNICAL-
Alternating AC Current (10 Hz to |Using 8%2 DMM by ¥ o
16 Current (<1 50 Hz) Direct method 2044A 1o 100 pA 0.15%% t0 0.016 %
GHz)
(Measure)
ELECTRO-
TECHNICAL-
Alternating AC Current (50 Hz to |Using 8%~ DMM by : 0
17 Current (< 1 1 kHz) Direct method 100 pA to 100 mA 0.011 % to0 0.023 %
GHz)
(Measure)
ELECTRO-
TECHNICAL- Using AC Reference
Alternating AC Current (50 Hz to [standard and Shunt 0 o
18 Current (< 1 1 kH2) by Comparison 100 mAto 20 A 0.03 % t0 0.043 %
GHz) Method
(Measure)
ELECTRO-
TECHNICAL-
Alternating AC Current (50 Hz to |Using 82 DMM by 0 o
19 Current (<1 1 kHz) Direct method 20 A to 100 pA 0.12%to 0.012 %
GHz)
(Measure)
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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-
Alternating
Current (< 1
GHz)
(Measure)

20

AC Current (50 Hz to
1 kHz)

Using 8% DMM and
source by
Comparison method

20 pA to 100 pA

0.12 % to 0.012 %

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

21

AC Current (50 Hz to
1 kHz)0

Using 8%2 DMM by
Comparison method

100 pA to 100 mA

0.011 % to 0.023 %

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

22

AC Current (50 Hz to
5 kHz)

Using AC Reference
standard and Shunt
by Comparison
Method

1Ato 20A

0.022 % to 0.045 %

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

23

AC Current @ 50 Hz

Using Standard CT
with Power Meter by
Direct Method

1000 A to 3000 A

0.2%

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

24

AC Current @50 Hz

Using Shunt with
DMM by Comparison
method

20 Ato 1000 A

0.043 % to 0.38 %
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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
ELECTRO-
TECHNICAL- \
: Using AC Reference
g5 |Alternating —1AC Voltage (1 kHz to | o1 by Direct  |> 100V to 1000V [0.0079 % to 0.013 %
Current (< 1 20 kHz)
method
GHz)
(Measure)
ELECTRO-
TECHNICAL- Using AC Reference
Alternating AC Voltage (1 kHz to |Standard and source 3 0
26 Current (< 1 20 kHz) by Comparison Ty &R B 0.2 %to 0.005%
GHz) method
(Measure)
ELECTRO-
TECHNICAL- ,
, Using AC Reference
27 Alternating AC Voltage (4 kHzg standard by Direct |1 mVtolV 0.2 % to 0.005 %
Current (< 1 20 kHz)
method
GHz)
(Measure)
ELECTRO-
TECHNICAL- Using AC Reference
Alternating AC Voltage (1 kHz to |Standard and source 0
28 Current (< 1 20 kHz) by Comparison #ito U 0.005 %
GHz) method
(Measure)
ELECTRO-
TECHNICAL- .
: Using AC Reference
g9 [Alternating — fAC Voltage (1 kHz to | oo ja 4 by Direct 1 Vito 10V 0.005 %
Current (< 1 20 kHz)
method
GHz)
(Measure)
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Measurand or Reference
Material/Type of instrument . . 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
ELECTRO-
TECHNICAL- \
: Using AC Reference
30 |Alternating —AC Voltage (1 kHzto | o - by Direct |10 Vto 100 v 0.005 % to 0.013 %
Current (<1 20 kHz)
method
GHz)
(Measure)
ELECTRO-
TECHNICAL- Using AC Reference
31 Alternating AC Voltage (1 kHz to |Standard apd SOUrCe |16 v/ t0 100 V 0.005 % to 0.013 %
Current (< 1 20 kHz) by Comparison
GHz) method
(Measure)
ELECTRO-
TECHNICAL- Using AC Reference
Alternating AC Voltage (1 kHz to |Standard and source 0 0
32 Current (< 1 20 kHz) by Comparison 100V to 1000V 0.0079 % t0 0.013 %
GHz) method
(Measure)
ELECTRO-
TECHNICAL- Using AC Reference
Alternating AC Voltage (10 Hz to |Standard and source 0 0
33 Current (< 1 1 kH2) by Comparison >1Vto 10V 0.011 % to 0.005 %
GHz) method
(Measure)
ELECTRO-
TECHNICAL- .
: Using AC Reference
34 |Alternating —1AC Voltage (10 Hz to | (oo 1 by Direct  |> 1V to 10V 0.011 % to 0.005 %
Current (< 1 1 kHz)
method
GHz)
(Measure)
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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)
ELECTRO-
TECHNICAL- Using AC Reference
35 Alternating AC Voltage (10 Hz to |Standard and SOUrCe |1 \ito 1V 0.3%to 0.005 %
Current (< 1 1 kHz) by Comparison
GHz) method
(Measure)
ELECTRO-
TECHNICAL- .
, Using AC Reference
36 |Alternating — JAC Voltage (10 Hz to | oo h g by Direct |1 mVto 1V 0.3 % to 0.005 %
Current (< 1 1 kHz)
method
GHz)
(Measure)
ELECTRO-
TECHNICAL- Using AC Reference
Alternating AC Voltage (100 kHz |Standard and source s o
37 Current (< 1 to 1 MHz) by Comparison TV tg 1go my p-29§0100.41 %
GHz) method
(Measure)
ELECTRO-
TECHNICAL- )
) Using AC Reference
3g |Alternating —1AC Voltage (100 kHz | oo 1o by Direct |1 mVto100mv |0.29 % to 0.41 %
Current (< 1 to 1 MHz)
method
GHz)
(Measure)
ELECTRO-
TECHNICAL- ,
: Using AC Reference
39 |Alternating AC Voltage (100 kHz | o 1o by Direct |1V to 10V 0.009 % to 0.15 %
Current (< 1 to 1 MHz)
method
GHz)
(Measure)
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Mea?urand or R.eference Measurement range and . .
R MaterlaI/Type of mst_rument Calibration or Measurement additional parameters * Calibration and
S-No Discipline / Group or::a::z::ll"t:db;ec;:::::i::ted Method or procedure where applicable(Range Mea?s_urement
Y and Frequency) Capability(CMC)(*)
Measured /Instrument
ELECTRO-
TECHNICAL- Using AC Reference
40 Alternating AC Voltage (100 kHz |Standard and SOUrCe |1\ 16 10V 0.009 % to 0.15 %
Current (< 1 to 1 MHz) by Comparison
GHz) method
(Measure)
ELECTRO-
TECHNICAL- .
, Using AC Reference
41 Alternating QSoliaged100 kiz standard by Direct |100mVtolV 0.02% to 0.13%
Current (< 1 to 1 MHz)
method
GHz)
(Measure)
ELECTRO-
TECHNICAL- Using AC Reference
Alternating AC Voltage (100 kHz |Standard and source s o
42 Current (< 1 to 1 MHz) by Comparison 0P myjtg v p-0246100.13 %
GHz) method
(Measure)
ELECTRO-
TECHNICAL- :
) Using AC Reference
43 |Alternating - fAC Voltage (20 kHz oo by Direct |1 mVito 100 mv  |0.29 % to 0.02 %
Current (< 1 to 100 kHz)
method
GHz)
(Measure)
ELECTRO-
TECHNICAL- Using AC Reference
Alternating AC Voltage (20 kHz |Standard and source 0 0
44 Current (< 1 to 100 kHz) by Comparison 1 MV338-100 my 0.29 %to 0.02%
GHz) method
(Measure)
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Measurand or Reference Measurement range and
Material f inst t . . e * Calibrati d
5.No | Discipline / Group | or material to be calibrated | C2libration or Measurement | - additional parameters Measurement

or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO-
TECHNICAL- .
: Using AC Reference
g5 |Alternating — |AC Voltage (20 kHz | o b by Direct |1V to 10V 0.005 % t0 0.017 %
Current (< 1 to 100 kHz)
method
GHz)
(Measure)
ELECTRO-
TECHNICAL- Using AC Reference
Alternating AC Voltage (20 kHz [Standard and source 0 0
46 Current (<1 |to 100 kHz) by Comparison Mo L0E 0.008 % to 0.017 %
GHz) method
(Measure)
ELECTRO-
TECHNICAL- Using AC Reference
Alternating AC Voltage (20 kHz |Standard and source : 0
47 Current (< 1 to 100 kHz) by Comparison TOV tofoQBV p-003% t0 0.06 %
GHz) method
(Measure)
ELECTRO-
TECHNICAL- )
) Using AC Reference
ag |Alternating - fAC Voltage (20 kHz oo by Direct |10V to 600 V 0.005 % to 0.06 %
Current (< 1 to 100 kHz)
method
GHz)
(Measure)
ELECTRO-
TECHNICAL- ,
: Using AC Reference
a9 |Alternating - fAC Voltage (20KHz |- 4o by 100 mV to 1V 0.005 % to 0.02 %
Current (< 1 to 100 kHz) .
Comparison method
GHz)
(Measure)
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Mea?urand or R.eference Measurement range and . .
R MaterlaI/Type of mst_rument Calibration or Measurement additional parameters * Calibration and
S-No Discipline / Group or::a::z::ll"t:db;ec;:::::i::ted Method or procedure where applicable(Range Mea?s_urement
Yy d Frequency) Capability(CMC)(*)
Measured /Instrument an q y
ELECTRO-
TECHNICAL- \
: Using AC Reference
5o |Alternating —|AC Voltage (20 kHz o1 4 by Direct  [100 mVto 1V 0.005 % to 0.02 %
Current (<1 to 100 kHz)
method
GHz)
(Measure)
ELECTRO-
TECHNICAL- Using AC Reference
51 Alternating AC Voltage (40 Hz to |Standard apd SOUrCe |16 v/ to 1000 V 0.008 % to 0.014 %
Current (< 1 1 kHz) by Comparison
GHz) method
(Measure)
ELECTRO-
TECHNICAL- ,
, Using AC Reference
5y [Alternating —fAC Voltage (40 Hz to f i by Direct 10 V to 1000 V 0.008 % to 0.014 %
Current (< 1 1 kHz)
method
GHz)
(Measure)
ELECTRO- Using HV Divider
TECHNICAL- : .
Alternating AC Voltage (50 Hz & "L MBS,
53 Sources, HV Probe |1 kVto 6 kV 0.32%
Current (< 1 60 Hz) .
GH2) with DMM by )
(Measure) comparison method
ELECTRO- Using HV Divider
TECHNICAL- ) ,
Alternating withDbb.s,
54 AC Voltage @ 50 Hz |Sources, HV Probe |100 kV to 200 kV 2.56 %
Current (< 1 ]
GHz) with DMM by
comparison method
(Measure)

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

TRANSCAL TECHNOLOGIES LLP, #100, 10TH CROSS, BETWEEN SAMPIGE &
MARGOSA ROAD, MALLESWARAM, BENGALURU, KARNATAKA, INDIA

CC-2231

ISO/IEC 17025:2017

Page No

14/06/2024 to 13/06/2026

Last Amended on

127 of 190
26/07/2024

Measurand or Reference
Material/Type of instrument . . Measurement range and * Calibration and
S:No | Discipline / Group | or material to be calibrated “Mothod o procedure. | where applicabie(Range Measurement
Yy Capability(CMC)(*)
Measured /Instrument and Frequency)
ELECTRO- Using HV Divider
TECHNICAL- . ,
Alternating with DMM's,
55 AC Voltage @ 50 Hz |Sources, HV Probe |28 kV to 100 kV 2.56 %
Current (< 1 .
GH2) with DIV!M by
comparison method
(Measure)
ELECTRO- Using HV Divider
TECHNICAL- : ,
Alternating with DMM's,
56 AC Voltage @ 50 Hz |Sources, HV Probe |6 kV to 28 kV 2.56 %
Current (<1 ;
GH2) with DMM by 4
(Measure) comparison method
ELECTRO-
TECHNICAL-
Alternating Capacitance @ 1 Using LCR Meter by 3 o
>7 Current (< 1 kHz comparison method 1 uF to 100 uF p-06¥0100.13 %
GHz)
(Measure)
ELECTRO-
TECHNICAL-
Alternating Capacitance @ 1 Using LCR Meter by 0 0
>8 Current (< 1 kHz comparison method 00 LF to QMM 0.13%to 0.11%
GHz)
(Measure)
ELECTRO-
TECHNICAL-
Alternating Capacitance @ 1 Using LCR Meter by 0 o
>9 Current (< 1 kHz comparison method 100 nRfo 1 uF 0.018 % to 0.06 %
GHz)
(Measure)

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

TRANSCAL TECHNOLOGIES LLP, #100, 10TH CROSS, BETWEEN SAMPIGE &
MARGOSA ROAD, MALLESWARAM, BENGALURU, KARNATAKA, INDIA

CC-2231

ISO/IEC 17025:2017

14/06/2024 to 13/06/2026

Page No
Last Amended on

128 of 190
26/07/2024

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-
Alternating
Current (< 1
GHz)
(Measure)

60

Capacitance @ 1
kHz

Using LCR Meter by
comparison method

100 pF to 100 nF

0.03 % to 0.018 %

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

61

Capacitance @ 100
Hz

Using LCR Meter by
comparison method

1 mF to 100 mF

0.15 %

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

62

Harmonics @ 50Hz

Using power meter
by direct method

1st order to 39th
order

0.51 %

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

63

Inductance @ 1 kHz

Using LCR Meter by
comparison method

100 pH to 100 mH

0.065 % to 0.034 %

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

64

Inductance @ 1 kHz

Using LCR Meter by
comparison method

100 mHto 10 H

0.034 % to 0.073 %
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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
ELECTRO-
TECHNICAL- \ A
: Using Digital Power
Alternating Phase angle @ x J o
65 lcurrent(<1 |240v.5A 501z  |Meterby 0°to 360 2.01
Comparison Method
GHz)
(Measure)
ELECTRO-
;IEtgt:'nl\;ltCir?L- Power Factor (Single |Using Digital Power
66 g Phase, 230V, 1 A, Meter by 0.1 Lag/lead to UPF ]0.002 PF
Current (<1 .
50 Hz) Comparison Method
GHz)
(Measure)
ELECTRO-
TECHNICAL-
67 Alternating Resistance @ 1 kHz =g L(.:R M 1 ohm to 10 ohm 0.04 % to 0.023 %
Current (< 1 comparison method
GHz)
(Measure)
ELECTRO-
TECHNICAL-
6g [Alternating o cictance @ 1 kHz |USIN9 LCR Meterby —f, 4 0 t6 100 ohm [0.023 % to 0.017 %
Current (< 1 comparison method
GHz)
(Measure)
ELECTRO-
TECHNICAL-
6o |Alternating g cictance @ 1 kHz |USING LCR Meterby f, 55 1 to 10 kohm [0.017 % to 0.048 %
Current (< 1 comparison method
GHz)
(Measure)
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Measurand or Reference
Material/Type of instrument Cali . Measurement range and * Calibration and
S.No Discipline / Grou or material to be calibrated alibration or Measurement addltlonal_parameters Measurement
P P or measured / Quantit Method or procedure where applicable(Range Capability(CMC)()
Measured /Instrumem):l and Frequency) . Y B
ELECTRO-
TECHNICAL-
Alternating Resistance @ 1 kHz |Using LCR Meter by 0
70 Current (< 1 to 100 kHz comparison method 100 ohim/1o, 1 kahgn 10.17 %
GHz)
(Measure)
ELECTRO- AC Active Power
TECHNICAL- (1Phase, 50 Hz @ | '
71 |Alternating 0.2 PF, 120 V to %selz?}?olzj/”:c by Direct 1 96 kW to 4 kW |0.08 % to 0.22 %
Current (<1 1000V, 0.1 Ato 20
GHz) (Source) [A)
'IIE'E(EZIC-I-II-\IFI{(?AL AC Active Power
. (1Phase, 50 Hz @ Using MFC by Direct 4 o
72 |Alternating 0.2 PF, 120 V to 240 |method 2.4 W to 0.96 kw 0.12 % to 0.08 %
Current (< 1 V., 0.1 A to 20 A)
GHz) (Source) "
'IIE'EEIC-I-II-\IFIKSAL AC Active Power
. (1Phase, 50 Hz @ Using MFC by Direct 0 o
73 |Alternating 0.5 PE, 120 V to 240 | method 6 Wto 2.4 kW 0.04 % to 0.034 %
Current (< 1 V, 0.1 Ato 20 A)
GHz) (Source) T
'IIE'EEIC-I-II-\IFIKSAL AC Active Power
: (1Phase, 50 Hz @ Using MFC by Direct o o
74 |Alternating 0.5PF. 240 V to 1000 | method 2.4 kW to 10 kw 0.034 % 1t00.17 %
Current (< 1 V, 0.1 Ato 20 A)
GHz) (Source) r
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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-
Alternating
Current (< 1
GHz) (Source)

75

AC Active Power
(1Phase, 50 Hz @
0.8 PF, 120 V to 240
V,0.1Ato20A)

Using MFC by Direct
method

9.6 W to 3.84 kW

0.03 % to 0.02 %

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

76

AC Active Power
(1Phase, 50 Hz @
0.8PF, 240 V to 1000
V,0.1Ato20A)

Using MFC by Direct
method

3.84 kWto 16 kW

0.02 % to 0.16 %

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

77

AC Active Power
(1Phase, 50 Hz @
UPF, 120 Vto 240V,
0.01 Ato 20 A)

Using MFC by Direct
method

1.2 Wto 4.8 kW

0.10 % to 0.02 %

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

78

AC Active Power
(1Phase, 50 Hz @
UPF, 240 V to 1000
V, 0.01 Ato 20 A)

Using MFC by Direct
method

4.8 kW to 20 kW

0.02 % to 0.16 %

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

79

AC Current (10 Hz to
40 Hz)

Using MFC by Direct
method

200 uA to 200 mA

0.027 % to 0.026 %

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

80

AC Current (40 Hz to
5 kHz)

Using MFC by Direct
method

>200mAto 2A

0.03%to 0.07 %
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Measurand or Reference
Material/Type of instrument Calibrati M t Meda;:_remlent rang(; and * Calibration and
S.No Discipline / Group | or material to be calibrated a 'Mga':':g: g: e CMICIE additiona’ parameters Measurement
or measured / Quantity procoUN where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- \ ,
81 |Alternating ?iHC;)”e”t (40TzRo %Sel?r?ohélFC by Direct 1500 uAto 200 mA  0.025 % to 0.07 %
Current (< 1
GHz) (Source)
ELECTRO-
TECHNICAL- . .
82 |Alternating ’;CI(HC;)”e”t (gHizto %S;’t‘ﬁozwc by Direct 15 A to 20 A 0.04 % to 0.53 %
Current (< 1
GHz) (Source)
ELECTRO-
TECHNICAL- . .
83 |Alternating ’i\g flffzr;e”t (5 kiiz tg %se'?ﬁo'\é'm oy Direct 1500 ma to 3 A 0.038 % to 0.21 %
Current (< 1
GHz) (Source)
ELECTRO-
TECHNICAL- . .
84 |Alternating |45 Iflffzr;e”t (X214 %se'?ﬁozwc oy Direct |3 a t5 330 ma 0.21 % to 0.43 %
Current (<1
GHz) (Source)
ELECTRO-
TECHNICAL- : .
85 |Alternating ’i\CkHC;)”e”t (50 Hz to %se'?ﬁo'\fc oy Direct 115 At0200 yA  |0.11 % t0 0.044 %
Current (<1
GHz) (Source)
ELECTRO- Using Current
TECHNICAL- Source & current
86 |Alternating AC Current @ 50 Hz |coil, Shunt with DMM 1000 A to 3000 A 05%to 0.9%
Current (< 1 by Comparison
GHz) (Source) method
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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 procequre where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- Using MFC with
87 |Alternating AC Current @50 Hz |current coil by direct {120 Ato 1000 A 0.37 %
Current (< 1 method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Current
88 [Alternating AC Current @50 Hz |Source by Direct 20Ato 120 A 0.32 %
Current (< 1 Method
GHz) (Source)
AC Energy Active/
ELECTRO- Apparent / Reactive
TECHNICAL- Single / Three Phase, |Using three phase
89 |Alternating 40V to 300V, 0.05A |energy source direct |0.5 Wto 6 kW 0.23%to 0.78 %
Current (< 1 to 20A, 40 Hzto 70 |method
GHz) (Source) [Hz, 0.25 ( lead/lag)
to UPF
ELECTRO-
TECHNICAL- . .
90 |Alternating  |AC Voltage (10 Hzto |Using MFC by Direct |44\ 15 1000v  [0.016 % to 0.016 %
1 kHz) method
Current (< 1
GHz) (Source)
ELECTRO-
TECHNICAL- . :
01 |Alternating  |AC Voltage (10 Hz tojUsing MFC by Direct f_ >\, 50y 0.014 % to 0.005 %
20 kHz) method
Current (< 1
GHz) (Source)
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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 A Measurement
p or measured / Quantity Method or procedure where applicable(Range Capability(CMC)()
Measured /Instrument and Frequency) B
ELECTRO-
TECHNICAL- 1 .
92 |Alternating /;g :ﬁ'zt)age (10ko %Se”t‘ﬁo'\é'm by Direct | S >0 vto 200V |0.013 % t0 0.016 %
Current (< 1
GHz) (Source)
ELECTRO-
TECHNICAL- . \
93 |Alternating ’;g |\<’H°'Zt)age gz to %S;’t‘ﬁo'\fc oy Direct | - 500 mvito 2V 0.015 % to 0.008 %
Current (<1
GHz) (Source)
ELECTRO-
TECHNICAL- . .
04 |Alternating  [AC Voltage (10 Hz to |Using MFC by Direct 15 v 2o my [0.23 % to 0.035 %
20 kHz) method
Current (<1
GHz) (Source)
ELECTRO-
TECHNICAL- . . 0
95 |Alternating ég I\(/l_lolzt)age (10 Hz to %sel?ﬁol\élFC by Direct 20 mV to 200 mV o0/.043 % to 0.0097
Current (< 1 3
GHz) (Source)
ELECTRO-
TECHNICAL- . -
96 |Alternating  |AC_Voltage (100 kHz JUsing MFC by Direct f_ > /45 5gy 0.015 % to 0.034 %
to 300 kHz) method
Current (<1
GHz) (Source)
ELECTRO-
TECHNICAL- 4 .
97 |Alternating  |AC.Voltage (100 kHz JUsing MFC by Direct | _ 544 vt 2 v [0.034 % to 0.036 %
to 300 kHz) method
Current (<1
GHz) (Source)
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Mrt(:?'?aul;?;:eoorfﬁifsi:ﬁ:\c:nt : . Measurement range and * Calibration and
S:No | Discipline / Group | or material to be calibrated “Mothod o procedure. | where applicabie(Range Measurement
Yy d Frequency) Capability(CMC)(*)
Measured /Instrument an q y
ELECTRO-
TECHNICAL- 3 !
08 |Alternating  |AC_Voltage (100 kHz |Using MFC by Direct 1, vvo 2o mv [0.23 % to 0.063 %
to 300 kHz) method
Current (< 1
GHz) (Source)
ELECTRO-
TECHNICAL- . X
99 |Alternating  |AC_Voltage (100 kHz |Using MFC by Direct 1,4 vv6 200 mv |0.063 % to 0.062 %
to 300 kHz) method
Current (< 1
GHz) (Source)
ELECTRO-
TECHNICAL- . .
100 |Alternating ~ |AC Voltage (20 kHz jUsing MFC by Direct [ 54 v/ +5 200 mv [0.035 % to 0.034 %
to 100 kHz) method
Current (< 1
GHz) (Source)
ELECTRO-
TECHNICAL- . ,
101 |Alternating ~ |AC Voltage (20 kHz - Using MFC by Direct |_ 505 nviio2 v [0.0096 % to 0.012 %
to 100 kHz) method
Current (<1
GHz) (Source)
ELECTRO-
TECHNICAL- . ,
102 |Alternating ~ |AC Voltage (20 kHz 1Using MFC by Direct |5 o t5 20 my  [0.23 % to 0.064 %
to 100 kHz) method
Current (<1
GHz) (Source)
ELECTRO-
TECHNICAL- i ,
103 |Alternating ~ |AC Voltage (20 kHz JUsing MFC by Direct |, /1, gy 0.008 % to 0.015 %
to 100 kHz) method
Current (<1
GHz) (Source)
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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
ELECTRO-
TECHNICAL- b )
104 |Alternating ~ |AC Voltage (20 kHz JUsing MFC by Direct |, 290y 0.013 % to 0.021 %
to 100 kHz) method
Current (< 1
GHz) (Source)
ELECTRO-
TECHNICAL- . \
105 |Alternating  |AC Voltage (300 kHz | Using MFC by Direct | >4 v/ t5 200 mv |0.062 % to 0.45 %
to 1 MHz) method
Current (< 1
GHz) (Source)
ELECTRO-
TECHNICAL- . .
106 |Alternating  |AC Voltage (300 kHz jUsing MFC by Direct | »44 nvitg 2v  [0.062 % to 0.24 %
to 1 MHz) method
Current (< 1
GHz) (Source)
ELECTRO-
TECHNICAL- . ,
107 |Alternating ~ |AC Voltage (300 kHz | Using MFC by Direct |, 1\, 1 20 my 0.4%to 0.78 %
to 1 MHz) method
Current (<1
GHz) (Source)
ELECTRO-
TECHNICAL- . -
108 |Alternating ~ |AC Voltage (300 kHz | Using MFC by Direct |, ;1 5y 0.036 % to 0.26 %
to 1 MHz) method
Current (<1
GHz) (Source)
ELECTRO-
TECHNICAL- i ,
109 |Alternating ~ |AC Voltage (30 Hz | Using MFC by Direct |5\, 6 5 my 1% to 0.33 %
tol kHz) method
Current (<1
GHz) (Source)
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S.No Discipline / Group o:nf:tiria‘;':;:i ?)eI::I;:r'::er:i Calibration oeiieasurament additional parameters MZ;sLarL:?nne:rt‘

or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

110

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

Capacitance @ 1kHz

Using MFC DCB by
direct method

10 uF to 110 mF

05%t01.3%

111

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

Capacitance @ 1kHz

Using MFC DCB by
direct method

220 pF to 10 pF

6%to 0.5%

112

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

Harmonics @ 50Hz

Using MFC source by
direct method

1st order to 39th
order

0.51 %

113

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

Power Factor , Single
Phase, 230V, 5A

Using MFC by Direct
method

0.2 lag to UPF

0.002 PF

114

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

Power Factor, Single
Phase, 230V, 5A

Using MFC by Direct
method

0.2 lead to UPF

0.002 PF

115

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

Power Factor , Three
Phase

Using Energy Source
by Direct method

0.25 lag to UPF

0.008 PF
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Mn’::ea?l:;?nd orfR.efirence t Measurement range and Calibrati d
ateria e OoT Instrumen . . ey * Calibration an
S.No Discipline / Group | or materia‘;F;:o be calibrated Callhlzreatt’:g: g: Meas:ljrement a#dltlona:_pa{’alimeters Measurement
or measured / Quantity procequre where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- \
116 |Alternating ~ |Power Factor,, Three | Using Energy Source | 55 0.4 10 upr |0.008 PF
Phase by Direct method
Current (< 1
GHz) (Source)
ELECTRO-
TECHNICAL- Using 8%2 DMM and
117 |DIRECT DC Current source by 1 pAto 10 pA 0.13 % to 0.0057 %
CURRENT Comparison method
(Measure)
ELECTRO-
TECHNICAL- . L
118 |DIRECT DC Current gfr'gcgt?n/zet%'\é'g" oY 11 JAto 10 pA 0.13 % to 0.0057 %
CURRENT
(Measure)
ELECTRO-
TECHNICAL- Using 8%2 DMM and
119 |DIRECT DC Current source by 1Ato20A 0.0038 % to 0.01 %
CURRENT Comparison method
(Measure)
ELECTRO-
TECHNICAL- : .
120 |DIRECT DC Current glsr'gft?n/zt%'\é'g" Y 11 Ato20A 0.0038 % to 0.01 %
CURRENT
(Measure)
ELECTRO-
TECHNICAL- i L 0
121 |DIRECT DC Current gisr'ggt?n/;t%'\é'g" Oy {10 A to 100 pA 00/'0043 % to 0.002
CURRENT °
(Measure)
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Measurand or Reference
Material/Type of instrument . . Measurement range and * Calibration and
S:No | Discipline / Group | or material to be calibrated “Mothod o procedure. | where applicabie(Range Measurement
Yy Capability(CMC)(*)
Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- Using 8% DMM and o
122 | DIRECT DC Current source by 10 YA to 100 pA 00/'0043 %o 0.002
CURRENT Comparison method °
(Measure)
ELECTRO-
JECa ey Using Shunt with
123 [DIRECT DC Current DMMgb VR Method 10 nA to 100 nA 0.49 % to 0.65 %
CURRENT y
(Measure)
ELECTRO-
TECHNICAL- . )
124 | DIRECT DC Current gfr'gcgt?n/zet%'\é'g" oY {100 yato 100 mA [0.002 %
CURRENT
(Measure)
ELECTRO-
TECHNICAL- Using 8% DMM and
125 |DIRECT DC Current source by 100 pA to 100 mA 0.002 %
CURRENT Comparison method
(Measure)
ELECTRO-
TECHNICAL- Using 8% DMM and 0
126 |DIRECT DC Current source by 100 mAto 1A o 02 o 0.0041
CURRENT Comparison method °
(Measure)
ELECTRO-
TECHNICAL- ) 1
127 |DIRECT DC Current peing 872 DMITOY 1100 mAto 1 A 0.002 % to 0.0041 %
CURRENT
(Measure)
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MN::ea?ul;?nd orfR.efirence t Measurement range and Calibrati d
ateria e OoT Instrumen . . ey * Calibration an
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or measured / Quantity procequre where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)

ELECTRO-

TECHNICAL- Using Shunt with . .
128 |DIRECT DC Current DMM by VR Method 100 nA to 1pA 0.12 % t0 0.13 %

CURRENT y

(Measure)

ELECTRO-

TECHNICAL; Using Shunt with . .
129 |DIRECT DC Current DMM VI Method 20Ato 75 A 0.047 % to 0.08 %

CURRENT

(Measure)

ELECTRO-

TECHNICRL- Using Shunt with J .
130 |DIRECT DC Current DMM VI Method 75 A to 1000 A 0.08 % to 0.3 %

CURRENT

(Measure)

ELECTRO-

TECHNICAL- Using Digital power
131 | DIRECT ggOP\cl)wle;q(i E/otgo ay | Meter by Direct 1 KW to 12 kW 0.02 % t0 0.15 %

CURRENT ! Method

(Measure)

ELECTRO-

TECHNICAL- Using Digital power
132 | DIRECT ggop\c/)wﬂn(i thgo ay | Meter by Direct 1 mW to 10 W 0.15 % to 0.06 %

CURRENT ! Method

(Measure)

ELECTRO-

TECHNICAL- Using Digital power
133 |DIRECT ggop\?wle:n(i r o) |Meter by Direct 10Wto 1 kW 0.06 % to 0.02 %

CURRENT ! Method

(Measure)
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Y and Frequency) Capability(CMC)(*)
Measured /Instrument
ELECTRO-
TECHNICAL- Using Digital
134 | DIRECT ?C?O%?/Wi:n% tl(;/zt(c)) | Multimeter by 1 KW to 20 kW 0.05 %
CURRENT ' Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using Digital
135 | DIRECT ?SOF())C\)/W?L:S\ tl(;’ztgA Multimeter by 1 mW to 10 W 0.02 %
CURRENT Y Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using Digital
136 |DIRECT ?gogc\)/win% tlglztgA Multimeter by 10 Wto 1 KW 0.02 % to 0.05 %
CURRENT ' Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using Digital power
137 | DIRECT ?go%c\)/wirA(?o%ooX t0 I \Meter by Direct 12kWto30kW  |0.15%to 0.09 %
CURRENT ' Method
(Measure)
ELECTRO-
TECHNICAL- Using 8% DMM and 0
138 | DIRECT DC Voltage source by 0.5 MV to 100 mV 3‘024 % to 0.0009
CURRENT Comparison method °
(Measure)
ELECTRO-
TECHNICAL- ) 1 0
139 |DIRECT DC Voltage gisr'ggt?n/;t%'\é'g" oY 0.5 mV to 100 mv 00/'024 % to 0.0009
CURRENT °
(Measure)
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Y and Frequency) Capability(CMC)(*)
Measured /Instrument
ELECTRO-
TECHNICAL- Using HV Divider
140 |DIRECT DC Voltage with DMM by Direct |1 kV to 6 kV 0.2 %
CURRENT Method
(Measure)
ELECTRO-
TECHNICAL- Using 8% DMM and o
141 | DIRECT DC Voltage source by 1Vto 10V 8‘0004 % to 0.0004
CURRENT Comparison method °
(Measure)
ELECTRO-
TECHNICAL- . ) o
142 |DIRECT DC Voltage Bfr'ggt?n/zet%'\é'g" oY l1vio10v 00/'0004 % to 0.0004
CURRENT 1
(Measure)
ELECTRO-
TECHNICAL- . 1 0
143 |DIRECT DC Voltage Blsr'gcgt?n/zet?]'\é'g" oY 110V to 1000 v 0600000046 ol
CURRENT ' °
(Measure)
ELECTRO-
TECHNICAL- Using 82 DMM and 0
144 |DIRECT DC Voltage source by 10 V to 1000 V 3‘0004 % t0 0.00064
CURRENT Comparison method °
(Measure)
ELECTRO-
TECHNICAL- Using 8%2 DMM and o
145 |DIRECT DC Voltage source by 100 mVto 1V 00/'0009 % t0 0.0004
CURRENT Comparison method °
(Measure)
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Material/Type of instrument . . Meas_u_rement range and * Calibration and
S.No | Discipline / Group | or material to 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- \ ¥ 0
146 | DIRECT DC Voltage gfr'ggt?n/; t'?]'\é'g" Y 1100 mvito 1V 00/'0009 % to 0.0004
CURRENT °
(Measure)
ELECTRO-
TECHNICAL- Using HV Divider
147 |DIRECT DC Voltage with DMM's by 40 kV to 100 kV 1.7 %
CURRENT comparison method
(Measure)
ELECTRO-
TECHNICAL- Using 8%2 DMM and
148 |DIRECT DC Voltage source by 50 uVvV to 0.5 mV 0.8 % to 0.024 %
CURRENT Comparison method
(Measure)
ELECTRO-
TECHNICAL- . L
149 | DIRECT DC Voltage Blsr'gcgt?n/zet?]'\é'g" Y 5o Wto0.5mv  |0.8% to0.024 %
CURRENT
(Measure)
ELECTRO-
TECHNICAL- Using Source, & HV
150 |DIRECT DC Voltage Probe with DMM by |6 kV to 40 kV 2 %
CURRENT direct method
(Measure)
'IIE'EEZICEI-II-\IPI\(?AL Using Standard
151 | DIRECT Magnetic Flux Magnets and Gauss 1100 Gauss to 10000 |5 »6 o, 1, 6 38 %
Meter by Gauss
CURRENT .
Comparison Method
(Measure)
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Measured /Instrument and Frequency)
ELECTRO- Using Differential
TECHNICAL- Probe in
152 |DIRECT Power @ HF 400 kHz |Combination with 1Wto400W 5.08 %
CURRENT Oscilloscope by
(Measure) Comparison Method
ELECTRO-
TECHNICAL- Using 8%2 DMM and 0
153 |DIRECT Resistance source by 1 Mohm to 10 Mohm 00/'0012 %10 0.0014
CURRENT Comparison method °
(Measure)
ELECTRO-
TECHNICAL- . Ny 0
154 |DIRECT Resistance Bfr'ggt?n/zet%'\é'g" bY" 11 Mohm to 10 Mohm 00/'0012 70 t0 0.0014
CURRENT 1
(Measure)
ELECTRO-
TECHNICAL- Using 8%2 DMM and
155 |DIRECT Resistance Shunt with DMM / 1 mohm to 10 ohm ]0.021 % to 0.004 %
CURRENT MFC by VI Method
(Measure)
ELECTRO-
TECHNICAL- Using 8%2 DMM / 1 mohm to 100
156 |DIRECT Resistance Micro Ohm Meter by mohm 0.15% to 0.018 %
CURRENT Direct method
(Measure)
ELECTRO-
TECHNICAL- : ) 0
157 |DIRECT Resistance gisr'ggt?n/;t%'\é'g" Y 1 ohm to 10 ohm 0600000073§<;o
CURRENT ' °
(Measure)
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Yy and Frequency) Capability(CMC)(*)
Measured /Instrument

ELECTRO-

TECHNICAL- Using 8%2 DMM and 0
158 |DIRECT Resistance source by 1 ohm to 10 ohm 00/'0007 % t0 0.00038

CURRENT Comparison method °

(Measure)

ELECTRO-

TECHNICAL- Using 8%2 DMM and
159 |DIRECT Resistance Shunt with DMM / 10 pohm to 1 mohm|0.75 % to 0.021 %

CURRENT MFC by VI Method

(Measure)

ELECTRO-

TECHNICAL- Using 8%2 DMM and o
160 |DIRECT Resistance source by ighkrghm tolJ00 00/'0005 % 0 0.0006

CURRENT Comparison method 1

(Measure)

ELECTRO-

TECHNICALY | Using 8% DMM by |10 kohm to 100  |0.0005 % to 0.0006
161 |DIRECT Resistance Direct method ehim o

CURRENT 4

(Measure)

ELECTRO-

TECHNICAL- Using 8% DMM and 0
162 |DIRECT Resistance source by I%/I%rl:/lrghm t0100 00/'0014 % to 0.0095

CURRENT Comparison method °

(Measure)

ELECTRO-

TECHNICAL- | Using 8% DMM by |10 Mohm to 100 [0.0014 % to 0.0095
163 |DIRECT Resistance Direct method Mohm o

CURRENT °

(Measure)
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Meafsurand or R_eference Measurement range and . .
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or measured / Quantity procequre where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- Using 8% DMM and o
164 |DIRECT Resistance source by 10 ohm to 100 ohm 00/'00038 % t0 0.0007
CURRENT Comparison method °
(Measure)
ELECTRO-
TECHNICAL- . 1 o
165 | DIRECT Resistance Blsr'ggt?n/;t?]'\é'g" BY 110 ohm to 100 ohm 8‘00038 % t0 0.0007
CURRENT °
(Measure)
ELECTRO-
TECHNICAL- Using 8%2 DMM and o
166 |DIRECT Resistance source by I%/l%?"I;Ohm o1 00/'0006 % to 0.0012
CURRENT Comparison method 1
(Measure)
ELECTRO-
TECHNICALY | Using 8% DMM by | 100 kohm to 1 0.0006 % to 0.0012
167 |DIRECT Resistance Direct method Mohm o
CURRENT y
(Measure)
ELECTRO-
TECHNICAL- | Using 8% DMM by  [100 Mohmto 20  [0.0095 % to 0.148
168 |DIRECT Resistance Direct method Gohm o
CURRENT °
(Measure)
ELECTRO-
TECHNICAL- Using 8% DMM /
169 |DIRECT Resistance Micro Ohm Meter by {100 mohm to 1 ohm |0.018 % to 0.09 %
CURRENT Direct method
(Measure)
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Y and Frequency) Capability(CMC)(*)
Measured /Instrument
ELECTRO-
TECHNICAL- Using 8% DMM and
170 | DIRECT Resistance source by é%?]n'\:")hm 0020 160095 % to 0.148 %
CURRENT Comparison method
(Measure)
ELECTRO-
TECHNICAL- Using 8% DMM and o
171 |DIRECT Resistance source by 100 ohm to 10 kohm 00/'0007 % to 0.0005
CURRENT Comparison method °
(Measure)
ELECTRO-
TECHNICAL- . ) o
172 |DIRECT Resistance Bfr'ggt?n/zet%'\é'g" by 1100 ohm to 10 kohm 00/'0007 0 t0 0.0005
CURRENT ]
(Measure)
ELECTRO-
TECHNICAL- . 1 .
173 |DIRECT Resistance kjasFlggb8 Gl'i,l'\g';"h(‘;"éth 20 Gohm to 1 Tohm |2 %
CURRENT y
(Measure)
ELECTRO-
TECHNICAL- . - 0
174 |DIRECT DC Current %s;?ﬁo'\fc by Direct 1y A to 100 mA 3‘003 % to 0.0063
CURRENT °
(Source)
ELECTRO-
TECHNICAL- i .
175 | DIRECT DC Current %Sé?ﬁo'\é'm oy Direct 115 Ato 100 yA  0.004 % to 0.003 %
CURRENT
(Source)
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Measurand or Reference
Material/Type of instrument . . Meas_u_rement range and * Calibration and
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Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- \ . 0
176 |DIRECT DC Current %Se”t‘k?o'\é'm by Direct 149 ato 20 A 00/'0043 % to 0.0043
CURRENT °
(Source)
ELECTRO-
TECHNICAL- Using Decade
177 |DIRECT DC Current Megaohm box by 10 nAto 10 pA 0.16 % to 0.0053 %
CURRENT Direct method
(Source)
ELECTRO-
TECHNICAL- . .
178 | DIRECT DC Current %se'?ﬁo'\é'm oy Direct 1160 ya to 1 mA 0.003 %
CURRENT
(Source)
ELECTRO-
TECHNICAL- . .
179 |DIRECT DC Current %se'?ﬁozwc oy Direct {450 mato 2 A 0.0063 % to 0.003 %
CURRENT
(Source)
ELECTRO-
TECHNICAL- Using Shunt with
180 |DIRECT DC Current DMM & Current coil 120 Ato 3000 A 0.65%to 1.2 %
CURRENT by direct method
(Source)
ELECTRO-
TECHNICAL- i .
181 |DIRECT DC Current %Sé?ﬁozwc by Direct 5 o510 A 0.003 % to 0.0043 %
CURRENT
(Source)
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Meafsurand or R_eference Measurement range and . .
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Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- Using Current
182 |DIRECT DC Current Source by direct 20Ato 120 A 0.1%to 0.6%
CURRENT method
(Source)
ELECTRO-
TECHNICAL- DC Power (1 V to Using MFC with 50
183 |DIRECT 1000V, 1 mAto turns current coil by |1 kW to 1 MW 0.06 % to 0.35%
CURRENT 1000 A) Direct Method
(Source)
ELECTRO-
TECHNICAL- DC Power (1 V to Using MFC with 50
184 |DIRECT 1000V, 1 mAto turns current coil by |1 mWto 10 W 0.07 % t0 0.03 %
CURRENT 1000 A) Direct Method
(Source)
ELECTRO-
TECHNICAL- DC Power (1 V to Using MFC with 50
185 |DIRECT 1000V, 1 mAto turns current coil by |10 W to 1 kW 0.03 % to 0.06 %
CURRENT 1000 A) Direct Method
(Source)
ELECTRO-
TECHNICAL- . :
186 |DIRECT DC Voltage %se'?ﬁo'\fc oy Direct |4 5 v to 100mv  |0.19 % to 0.00034 %
CURRENT
(Source)
ELECTRO-
TECHNICAL- Using DC Voltage o
187 |DIRECT DC Voltage Reference Standard |1.018V, 10V 00/'00034 %, 0.00031
CURRENT by Direct Method °
(Source)

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

TRANSCAL TECHNOLOGIES LLP, #100, 10TH CROSS, BETWEEN SAMPIGE &
MARGOSA ROAD, MALLESWARAM, BENGALURU, KARNATAKA, INDIA

ISO/IEC 17025:2017

Certificate Number CC-2231 Page No 150 of 190
Validity 14/06/2024 to 13/06/2026 Last Amended on 26/07/2024
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
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Measured /Instrument
ELECTRO-
TECHNICAL- b ) o
188 | DIRECT DC Voltage %Se”t‘k?o'\é'm oy Direct 144 v to 100 v 060000003362 ﬁj to
CURRENT ' °
(Source)
ELECTRO-
TECHNICAL- . \ o
189 | DIRECT DC Voltage %S;’t‘ﬁozwc oy Direct 1160 mv to 10 v 8‘00034 % 10 0.0004
CURRENT °
(Source)
ELECTRO-
TECHNICAL- . . o
190 |DIRECT DC Voltage pr 0 NFC by Direct 1140 v to 1000 v Soooks o
CURRENT ' °
(Source)
ELECTRO-
TECHNICAL- . ,
191 | DIRECT DC Voltage %se'?ﬁozwc oy Direct 155 \wto 0.5mV  0.129 % to 0.19 %
CURRENT
(Source)
ELECTRO-
TECHNICAL- . -
192 |DIRECT Discrete Resistance isel?ﬁol\élFC by Direct 1 kohm 0.0008 %
CURRENT
(Source)
ELECTRO-
TECHNICAL- i ,
193 |DIRECT Discrete Resistance %Sé?ﬁo'\fc by Direct |1 mohm 0.0018 %
CURRENT
(Source)
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Measured /Instrument
ELECTRO-
TECHNICAL- Y .
194 |DIRECT Discrete Resistance %Sel?r?ohélFC by Direct 1o 5hm 0.0035 %
CURRENT
(Source)
ELECTRO-
TECHNICAL- . .
195 |DIRECT Discrete Resistance %S;’t‘ﬁozwc by Direct {4 94 ohm 0.0006 %
CURRENT
(Source)
ELECTRO-
TECHNICAL- . .
196 |DIRECT Discrete Resistance %se'?ﬁol\é”:c by Direct 1.9 Mohm 0.002 %
CURRENT
(Source)
ELECTRO-
TECHNICAL- . .
197 |DIRECT Discrete Resistance %sel?y?ol\é”:c by Direct 1.9 ohm 0.0025 %
CURRENT
(Source)
ELECTRO-
TECHNICAL- . .
198 |DIRECT Discrete Resistance isel?ﬁol\élFC by Direct 10 kohm 0.0007 %
CURRENT
(Source)
ELECTRO-
TECHNICAL- i .
199 |DIRECT Discrete Resistance %Sé?ﬁo'\fc by Direct 1 5 mohm 0.0039 %
CURRENT
(Source)
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Measured /Instrument
ELECTRO-
TECHNICAL- . .
200 |DIRECT Discrete Resistance %Sel?r?ohélFC by Direct 14 4/onm 0.0013 %
CURRENT
(Source)
ELECTRO-
TECHNICAL- . .
201 |DIRECT Discrete Resistance %S;’t‘ﬁozwc by Direct {444 1 ohm 0.0009 %
CURRENT
(Source)
ELECTRO-
TECHNICAL- . .
202 |DIRECT Discrete Resistance %se'?ﬁol\é”:c by Direct 100 Mohm 0.0101 %
CURRENT
(Source)
ELECTRO-
TECHNICAL- . .
203 |DIRECT Discrete Resistance %seu?ﬁozwc by Direct 1744 ohm 0.002 %
CURRENT
(Source)
ELECTRO-
TECHNICAL- : .
204 |DIRECT Discrete Resistance isel?ﬁol\élFC by Direct 19 kohm 0.0008 %
CURRENT
(Source)
ELECTRO-
TECHNICAL- : .
205 |DIRECT Discrete Resistance %Sé?ﬁo'\fc by Direct 1,9 ponm 0.0055 %
CURRENT
(Source)
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206

ELECTRO-
TECHNICAL-
DIRECT
CURRENT
(Source)

Discrete Resistance

Using MFC by Direct
method

19 ohm

0.0012 %

207

ELECTRO-
TECHNICAL-
DIRECT
CURRENT
(Source)

Discrete Resistance

Using MFC by Direct
method

190 kohm

0.00082 %

208

ELECTRO-
TECHNICAL-
DIRECT
CURRENT
(Source)

Discrete Resistance

Using MFC by Direct
method

190 ohm

0.0009 %

209

ELECTRO-
TECHNICAL-
DIRECT
CURRENT
(Source)

Resistance

Using DMB by Direct
Method

1 Gohm to 1 Tohm

1.79 % t0 2.0 %

210

ELECTRO-
TECHNICAL-
DIRECT
CURRENT
(Source)

Resistance

Using MFC by Direct
method

1 Mohm to 10 Mohm

0.004 % to 0.016 %

211

ELECTRO-
TECHNICAL-
DIRECT
CURRENT
(Source)

Resistance

Using Standard
Resistors by Direct
Method

1 mohm to 100
mohm

0.1 % to 0.025 %
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Meafsurand or R_eference Measurement range and . .
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Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- . . 0
212 |DIRECT Resistance %Sel?r?ohélFC by Direct {1 ohm to 10 ohm 00/'014 LS
CURRENT °
(Source)
ELECTRO-
TECHNICAL- Using Standard
213 |DIRECT Resistance Resistors by Direct |10 pohmto 1 mohm|0.6 % to 0.1 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- . .
214 |DIRECT Resistance %se'?ﬁo'\é'm by Direek mmhm to 300 14016 % to 0.46 %
CURRENT
(Source)
ELECTRO-
TECHNICAL- . . 0
215 |DIRECT Resistance %s;?ﬁozwc by Direct 144 6hm to 100 ohm 8‘0023 % to 0.005
CURRENT 3
(Source)
ELECTRO-
TECHNICAL- | Using MFC by Direct |100 kohm to 1 0.0032 % to 0.004
216 |DIRECT Resistance method Mohm o
CURRENT °
(Source)
ELECTRO-
TECHNICAL- Using Standard
217 |DIRECT Resistance Resistors by Direct |100 mohmto 1 ohm|0.025 % to 0.07 %
CURRENT Method
(Source)
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ELECTRO-
TECHNICAL- b . o
518 |DIRECT Resistance %sei?k?ol\élFC by Direct iggn?hm to 100 o0/.005 % to 0.0032
CURRENT °
(Source)
ELECTRO-
TECHNICAL- . \
219 |DIRECT Resistance %S;’t‘ﬁozwc by Ditgct é%m"hm QL 0.46 % to 1.79 %
CURRENT
(Source)
ELECTROS VA (CT Burden Box |Using DMM by VI
TECHNICgL- 1A & 5A), 50 Hz & Method/ Power
220 |ELECTRICAL . . 1 VAto 110 VA 0.1%
60 Hz @ 0.8 PF to Analyser by Direct
EQUIPMENT
UPF Method
(Measure)
%Elc_lmg/;b VA (PT Burden Box |Using DMM by VI
221 |ELecTRICAL | 110V & 63.5V), 50~ [Methoa/ Usl'”g 25VAto110VA  |0.2%to 0.2 %
EQUIPMENT Hz & 60Hz @ 0.8 PF quer Analyser by
to UPF Direct Method
(Measure)
ELECTRO- .
TECHNICAL- | Conductivity Meter - | 519 thrg g‘o?(ecade
222 |ELECTRICAL Simulation method simgulation b 100 ohm to 1 Mohm 0.6 %
EQUIPMENT  |(1 uS to 10000 uS) y
method
(Source)
ELECTRO- Current Transformer |Using Precision
TECHNICAL- - Phase Error 1% to |Current Transformer
223 |ELECTRICAL 120% of rated @ Automatic test set|5 A to 2000 A 3min
EQUIPMENT current 1A/5A by Comparison
(Source) secondary method
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ateria e OoT Instrumen . . ey * Calibration an
S.No Discipline / Group | or materia‘;'::o 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)
ELECTRO- Current Transformer Using Precision
TECHNICAL- - Ratig’error 540 Current Transformer
224 |ELECTRICAL . @ Automatic test set|5 A to 2000 A 0.034%
2000A Primary )
EQUIPMENT 1A/5A Secondar by Comparison
(Source) y method
Using 6%
ELECTRO- Multifunction
TECHNICALS Oscilloscope - Band |Calibrator with 1.1
225 |ELECTRICAL : P ' 50 kHz to 1 GHz 0.52 dBm
Width @ 50 kHz GHz at 1 Mohm
EQUIPMENT ; :
(Source) option by Direct
method
Using 6%2
ELECTRO} Multifunction
TECHNICAL- Oscilloscope, 0 to Calibrator with 1.1
226 |ELECTRICAL PE, ' 1 mV to 55 Vp-p 0.2%
130V (DC signal ) GHz at 1Mohm
EQUIPMENT . :
(Source) option by Direct
method
Using 6%
ELECTRO- Multifunction
TECHNICAL- Oscilloscope, 0 to Calibrator with 1.1
227 |ELECTRICAL RE, ' 1 mVtol30V 0.2%
130V (DC signal ) GHz at 1Mohm
EQUIPMENT . .
(Source) option by Direct
method
e riiee Oscilloscope, Scope Using 6%
TECHNICAL- [ <3¢ 08 deps'uarep Multifunction
228 |ELECTRICAL pItUde >q Calibrator with 1.1 |1 mV to 55 V 0.56 % t0 0.2 %
Wave Signal, 10 Hz ) .
EQUIPMENT GHz option by Direct
to 10 kHz
(Source) method
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Y and Frequency) Capability(CMC)(*)
Measured /Instrument
ELECTRO- Oscilloscope, Scope |0SiNd 672
TECHNICAL- |0 deps'uarep Multifunction
229 |ELECTRICAL Wa\r/)e S nalq 10 Hz Calibrator with 1.1 |5 mVto 55V 0.5%t00.2%
EQUIPMENT gnal, GHz option by Direct
to 10 kHz
(Source) method
Using 6%
'IIE'EI(EJIC-I-II-\IFI{gAL Multifunction
Oscilloscope, Time |Calibrator with 1.1 o
230 |ELECTRICAL Mark GH on & 1 ns to 1000 sec 0.00005%
EQUIPMENT arker z_olptlon
(Source) Rubidium standard,
by Direct method
ELECTRO-
TECHNICAL- pH Meter - Usina MEC b
231 |ELECTRICAL Simulation method simugllation myethod -440 mV to 440 mV |0.5%
EQUIPMENT (0 to 14 pH)
(Source)
Using Precision
.EEE}C_'LF:SAL Potential Potential
232 |ELECTRICAL | Transformer - Phase [Transformer @ 6.6kvand11kV  |4min
EQUIPMENT error 6.6kV and Automatic test set 1
11kV (80% to 120%) |by Comparison
(Source) wathod
ELECTRO- Potential g;r;%tglecusuon
TECHNICAL- Transformer - Ratio Transformer.@
233 |ELECTRICAL error 6.6kV and Autornatic test set 6.6 kV and 11 kV 0.068%
EQUIPMENT 11kV Primary (80% T —
(Source) to 120%) myethodp
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MN::ea?ul;?nd orfR.efirence t Measurement range and * Calibrati d
iscipli G a erlta . ‘ﬁe ?) msl_r:m:r:’ Calibration or Measurement additional parameters MZ;s:r;;ne:rt‘
S.No Discipline / Group or::?\fe::ur:d ft)c:aln:iiye Method or procedure where applicable(Range Capability(CMC)()
Measured /Instrument and Frequency) -
ELECTRO-
TECHNICAL- : Using DMM by
234 |ELECTRICAL mg: E:E:g meter- 1\oitage to Voltage, |0.8 to 2021 0.3%
EQUIPMENT Comparison method
(Source)
Using Oscilloscope,
ELECTRO- Combination wave [High voltage
TECHNICAL- surge test system Differential probe, 0
235 EMI/ EMC (CDN output) Current probe as per L2 1 9.63%
(Measure) Voltage front time  |IEC 61000-4-5 by
Direct method
Using Oscilloscope,
ELECTRO- Combination wave [High voltage
TECHNICAL- surge test system Differential probe, 4
236 EMI/ EMC (CDN output) Current probe as per g Vs §-59 o
(Measure) Voltage pulse width |IEC 61000-4-5 by
Direct method
Using Oscilloscope,
ELECTRO- Combination wave [High voltage
TECHNICAL- surge test system Differential probe, 0
237 EMI/ EMC (CDN output) current|Current probe as per T 2o0A LoMZP KA g3.38 %
(Measure) amplitude IEC 61000-4-5 by
Direct method
Using Oscilloscope,
ELECTRO- Combination wave [High voltage
TECHNICAL- surge test system Differential probe, 0
238 EMI/ EMC (CDN output) current|Current probe as per 8 us 1.92%
(Measure) front time IEC 61000-4-5 by
Direct 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::a::z;i:lll::db;eoc::::i::ted Method or procedure where applicable(Range Ca I\/Iaeba:;:r?gln:g)t(ﬂ
Measured /Instrumem):l and Frequency) P Y h
Using Oscilloscope,
ELECTRO- Combination wave [High voltage
TECHNICAL- surge test system Differential probe, 0
233 EMI/ EMC (CDN output) current|Current probe as per 20 ps 0.59%
(Measure) pulse width IEC 61000-4-5 by
Direct method
Using Oscilloscope,
ELECTRO- Combination wave [High voltage
240 TECHNICAL- surge test system Differential probe, + 0.25kVto = 30 339
EMI/ EMC (CDN output) Current probe as per |kV =R
(Measure) Voltage Amplitude |IEC 61000-4-5 by
Direct method
Using Oscilloscope,
ELECTRO- Combination wave [High voltage
TECHNICAL- surge test system Differential probe, |[% 0.25 kA to *10 0 0
241 EMI/ EMC (Generator output) [Current probe as per | kA p-3%fto 9.18%
(Measure) current amplitude IEC 61000-4-5 by
Direct method
Using Oscilloscope,
ELECTRO- Combination wave [High voltage
TECHNICAL- surge test system Differential probe, 0
242 EMI/ EMC (Generator output) |Current probe as per 8 us 1.86%
(Measure) current front time IEC 61000-4-5 by
Direct method
Using Oscilloscope,
ELECTRO- Combination wave |High voltage
TECHNICAL- surge test system Differential probe, 0
243 EMI/ EMC (Generator output) [Current probe as per 20 ps 0.55%
(Measure) current pulse width [IEC 61000-4-5 by

Direct 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)
Using Oscilloscope,
ELECTRO- Combination wave [High voltage
244 TECHNICAL- surge test system Differential probe, +0.25kV to £ 15 3.45 9
EMI/ EMC (Generator output) |Current probe as per|kV ' °
(Measure) Voltage Amplitude |IEC 61000-4-5 by
Direct method
Using Oscilloscope,
ELECTRO- Combination wave [High voltage
TECHNICAL- surge test system Differential probe, A
245 EMI/ EMC (Generator output) |Current probe as per 1.2 ps 10.98%
(Measure) Voltage front time  |IEC 61000-4-5 by
Direct method
Using Oscilloscope,
ELECTRO- Combination wave [High voltage
TECHNICAL- surge test system Differential probe, d
246 EMI/ EMC (Generator output) [Current probe as per >0 s p-61p
(Measure) Voltage pulse width [IEC 61000-4-5 by
Direct method
Decoupling of
common mode
disturbance, Using Vector
i Coupling factor, Network Analyzer as
'IIE'EI(EZIC-I-II-\IFI{(?AL— Voltage division  |per IEC 61000-4-6,
247 EMI/ EMC factor ( coupling & |CISPR-22, CISPR-32 |1 dB to 90 dB 0.85 dB
decoupling network, [(Voltage division
(Measure)

line impedance
stabilization network
) 150 kHz to 400
MHz

factor) by Direct
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)
Using Signal
ELECTRO- Display error of Generator,
248 [TECHNICAL- {5 te ctors with Reference Source 4 Gy, 107 GHz ~ |0.5d Buv
EMI/ EMC sinusoidal signals Source.as-er
(Measure) g CISPR-16-1-1 by
Comparison method
Using Signal
ELECTRO- Display error of Generator,
249 | TECHNICAL- Detectors with ReiCihce SOMICShalloN 7 Yo TG HY 0.5 dBuv
EMI/ EMC = Usddataighele Source as per
(Measure) g CISPR-16-1-1 by
Comparison method
: Using Oscilloscope
ELECTRO- Erlaerfglec:tl IZ:E with Load Resistor
TECHNICAL- . 50 Ohms & 1000 s
250 EMI/ EMC i?/asrt;err)] Igﬁlasréautlve Ohms as per IEC +2.0 kV 3.27 %
(Measure) P 61000-4-4 by Direct
Amplitude
method
: Using Oscilloscope
ELECTRO- Elobhag fask with Load Resistor
TECHNICAL-  |transient test 50 Ohms & 1000
1F1 0,
251 EMI/ EMC (s:lyasrtnerr)w éﬁ;réaé:gge Ohms as per IEC > s 0.84 %
(Measure) M 61000-4-4 by Direct
time
method
Using Oscilloscope
ELECTRO- Electrical fast with Load Resistor
TECHNICAL- transient test 50 Ohms & 1000 0
252 EMI/ EMC system (Capacitive |Ohms as per IEC >0 ns 0.44 %
(Measure) clamp) Pulse width |61000-4-4 by Direct

method
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Using Oscilloscope

ELECTRO- Electrical fast with Load Resistor
TECHNICAL- transient test 50 Ohms & 1000 0
253 EMI/ EMC system (CDN output) |Ohms as per IEC 3:51 (8 0.57 %
(Measure) Pulse Rise time 61000-4-4 by Direct
method
Using Oscilloscope
ELECTRO- Electrical fast with Load Resistor
TECHNICAL- transient test 50 Ohms & 1000 ¥
254 EMI/ EMC system (CDN output) |Ohms as per IEC AN 0.44%6
(Measure) Pulse width 61000-4-4 by Direct
method
Using Oscilloscope
ELECTRO- Electrical fast with Load Resistor
TECHNICAL- transient test 50 Ohms & 1000 :
255 EMI/ EMC system (CDN output) |Ohms as per IEC =425 Vg KUYP ALY
(Measure) Pulse Amplitude 61000-4-4 by Direct
method
Electrical fast Using Oscilloscope
ELECTRO- transient test with Load Resistor
TECHNICAL- system (Generator |50 Ohms & 1000 0
256 EMI/ EMC output) Burst Ohms as per IEC 15 ms 2.05%
(Measure) Duration (2.5 kHz/5 ]61000-4-4 by Direct
kHz) method
Using Oscilloscope
ELECTRO- Electrical fast with Load Resistor
TECHNICAL- transient test 50 Ohms & 1000 0
257 EMI/ EMC system (Generator |Ohms as per IEC 300 ms 0.2 %
(Measure) output) Burst Period |61000-4-4 by Direct

method
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or measured / Quantity procequre where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
: Using Oscilloscope
ELECTRO- | Flectical fast with Load Resistor
258 TECHNICAL- system (Generator 30 Qhnas-5:-L00Q +125V tox5kV |3.45%
EMI/ EMC output) Pulse Ohms as per IEC
(Measure) pu 61000-4-4 by Direct
Amplitude
method
, Using Oscilloscope
ELECTRO- | Flectrical fast with Load Resistor
259 |TECHNICAL- system (Generator BEFUIRE S LD 5 ns 0.63 %
EMI/ EMC SUtouf) Pofse/pife Ohms as per IEC
(Measure) fi P 61000-4-4 by Direct
ime
method
Using Oscilloscope
ELECTRO- Electrical fast with Load Resistor
TECHNICAL- transient test 50 Ohms & 1000 :
260 EMI/ EMC system (Generator |Ohms as per IEC Fons .44 o
(Measure) output) Pulse width |61000-4-4 by Direct
method
: Using Oscilloscope
ELECTRO- ItErlz?rC]gIecr?tl IZ:E with Load Resistor
TECHNICAL- 50 Ohms & 1000 (2.5,5,100,1000) o
261 system (Generator 1.12%
EMI/ EMC output) Repetition Ohms as per IEC kHz
(Measure) P puenc '(Oinverse) 61000-4-4 by Direct
g y method
ELECTRO- Electrostatic ggglgl_;)rscelltlgsécogre,
TECHNICAL- Discharge Generator 9 P +6.38A to + 0
262 : IEC 61000-4-2 & ISO 52 %
EMI/ EMC First peak current (+ 10605 by Direct 146.25 A
(Measure) 20kVto £30kv) |2 y
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Measurand or Reference
Material/Type of instrument . . 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
Electrostatic Using Oscilloscope,
'IIE'EI(E:IC-I-LIFTSAL Discharge Generator |ESD Target as per
263 Current @ 30 nsor |IEC 61000-4-2 &1SO |+ 0.39 Ato =78 A |3.92%t05.2%
EMI/ EMC ’ .
(Measure) current @ t1 ns (= |10605 by Direct
2.0 kV to £30 kV) method
Electrostatic Using Oscilloscope,
'IIE'EEIC-I-LIFTSAL Discharge Generator |ESD Target as per
264 Current @ 60 nsor |IEC 61000-4-2 & ISO |+ 0.15A to £39A |3.86%t05.2%
EMI/ EMC N .
(Measure) current @ t2 ns (£ |10605 by Direct
2.0 kV to £30 kV) method
i Using Oscilloscope,
'IIE'EEIC-I-LIFFSAL Electrostatic ESD Target as per
265 Discharge Generator |[IEC 61000-4-2 & ISO |0.6 ns to 1 ns 4.88 %
EMI/ EMC N .
- Rise time 10605 by Direct
(Measure)
method
Impedance
(Transient limiter,
Line impedance
ELECTRO- stabilization Using Vector
TECHNICAL- network, bulk Network Analyzer as 0
266 EMI/ EMC current injection per CISPR 16-1-2 by 1 Opmi tg.30Q9hm 2.9 %
(Measure) probe, directional Direct method
coupler, attenuator,
cable, ESD target) 9
kHz to 400 MHz

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

TRANSCAL TECHNOLOGIES LLP, #100, 10TH CROSS, BETWEEN SAMPIGE &
MARGOSA ROAD, MALLESWARAM, BENGALURU, KARNATAKA, INDIA

ISO/IEC 17025:2017
CC-2231
14/06/2024 to 13/06/2026

165 of 190
26/07/2024

Page No
Last Amended on

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)
Insertion loss/RF
Attenuation
(Transient limiter,
ELECTRO- l;'lcgzillir?;)teigr?nce Using Vector
TECHNICAL- Network Analyzer as
267 EMI/ EMC network., I.3ulk. oer CISPR 16-1-2 by 1 dB to 90 dB 0.83 dB
current injection .
(Measure) . . Direct method
probe, Directional
coupler, Attenuator,
Cable, ESD Target) 5
kHz to 30 GHz
ELECTRO- :zg’ézté‘;rr‘]c(g'”e Using Vector
268 | TECHNICAL- g\ hilization Network Analyzer as |, 451 90 gp 0.83 dB
EMI/ EMC per CISPR 16-1-2 by
(Measure) MeCwarklg Ktz to Direct method
400 MHz
ELECTRO- rr::"zz ;\:fe'e (Line 1 \)sing Vector
269 TECHNICAL- Stabilization Network Analyzer as 290° to 90° 0.5°
EMI/ EMC per CISPR 16-1-2 by
(Measure) NeOghaR) 9 Rifz [ direct method
400 MHz
Using Oscilloscope,
High voltage
'EléI(EZ(I:-ITNPI\gAL Ring Wave Differential probe,
270 EMI/ EMC Generator - Current |Current probe probe |+ 20 A to = 150A |5.35%t02.83 %
amplitude as per IEC
(Measure)

61000-4-12 by
Direct 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::a::z;i:ll"t:db;ec;:::::i::;ed Method or procedure where applicable(Range Cageb?ﬁ:;?glwfg)t(:)
Measured /Instrument and Frequency)
Ring Wave :ismgv(glséglllgscope,
ELECTRO- Generator - o 40ty robe
271 TECHNICAL- Ogfllatiop , Current probe probe |10 uS & 1 pS 1.85 %
EMI/ EMC Frequency (Period) as per [EC
(Measure) I%/I(l)_lozkHz, 1 MHz & 10 {2 500-4-12 by
Direct method
Using Oscilloscope,
High voltage
'IIE'EE(I:-IT\IPI\(?AL Ring Wave Differential probe,
272 EMI/ EMC Generator - Rise Current probe probe [0.75 ns 1.83 %
(Measure) Time as per |IEC
61000-4-12 by
Direct method
Using Oscilloscope,
High voltage
ELECTRO- , : .
TECHNICAL- Ring Wave Differential probe, + 025KV to +5 .
273 Generator - Voltage [Current probe probe 3.34 %
EMI/ EMC ; kV
(Measure) Amplitude as per IEC
61000-4-12 by
Direct method
Using Oscilloscope,
ELECTRO- Telecom surge test High voltage
274 |TECHNICAL- 1 ciem - Current  |Differential probe, {450 40 4150 A [6.77 % t0 3.37 %
EMI/ EMC amplitude Current probe as per
(Measure) P IEC 61000-4-5 by

Direct method
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Measurand or Reference
Material/Type of instrument . . Measurement range and * Calibration and
S.No Discipline / Group | or material to be calibrated Calibration oeiieasurament addltlonal_parameters Measurement
or measured / Quantity Method or procedure where applicable(Range Capability(CMC)()
Measured /Instrument and Frequency)
Using Oscilloscope,
ELECTRO- Telecom surqe test High voltage
TECHNICAL- g Differential probe, .
275 system - Current 5us 2.89 %
EMI/ EMC front time Current probe as per
(Measure) IEC 61000-4-5 by
Direct method
Using Oscilloscope,
ELECTRO- Telecom surde test High voltage
TECHNICAL- g Differential probe, 3
276 system - Current 320 ps 0.9 %
EMI/ EMC ulse width Current probe as per
(Measure) P IEC 61000-4-5 by
Direct method
Using Oscilloscope,
ELECTRO- PeTachbmsurbe test High voltage
TECHNICAL- g Differential probe, [+ 0.25 kV to + 10 .
277 system - Voltage 34 %
EMI/ EMC Amplitude Current probe as per |[kV
(Measure) P IEC 61000-4-5 by
Direct method
Using Oscilloscope,
ELECTRO- Toleten? srachest High voltage
TECHNICAL- g Differential probe, o
278 system - Voltage 10 s 4.64 %
EMI/ EMC front time Current probe as per
(Measure) IEC 61000-4-5 by
Direct method
Using Oscilloscope,
ELECTRO- Telecom surge test High voltage
279 TECHNICAL- system - Voltage Differential probe, 700 us 0.25 %
EMI/ EMC Ulse width Current probe as per
(Measure) P IEC 61000-4-5 by
Direct method
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Measurand or Reference Measurement range and
Material f inst t . . e * Calibrati d
5.No | Discipline / Group | or material to be calibrated | C2libration or Measurement | - additional parameters Measurement

or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

Voltage Dips &

Using Oscilloscope,
High voltage

ELECTRO- : : :
TECHNICAL- Interruption Differential probe,
280 EMI/ EMC Generator Current probe as per |10 ms to 60s 1.73 % to 3.6%
(Measure) Dips/Interruption IEC 61000-4-11 &
time IEC 61000-4-29 by
Direct method
Using Oscilloscope,
ELECTRO- Voltage Dips & GloigEBitage
TECHNICAL- Interruption Sk
281 EMI/ EMC Fenalatar Olifout Current probe as per |10 % to 90 % 35%
pu
(Measure) voltage at no load |91 000-4-11 G
IEC 61000-4-29 by
Direct method
o W
TECHNICAL-  |Attenuation Generato?
2g2 |RFMICROWAV | (Attenuator/Signal | xv0n ator, 1 dB to 70 dB 0.27 dBm
E (1 GHZ AND |Generator) (1 kHz to Multimeter & Power
ABOVE) 18 GHz)
(Measure) Meterby
Comparison Method
ELECTRO-
TECHNICAL- Using Power Meter,
RF/MICROWAYV |Attenuation (1 kHz |Spectrum Analyzer
283 E (1 GHZ AND |to 18 GHz) by Comparison 1dBto110dB 0.14dBm to 0.5dBm
ABOVE) Method
(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::?:‘:::llx::dbfc;::::ii;ed Method or procedure where applicable(Range Cageb?ﬁ:;?glwfg)t(:)
Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- Attenuation Using Multimeter &
RF/MICROWAYV | (Attenuator/Signal
284 1€ (1 GHZ AND | Generator) (18 Gz [foner Heterby |1 dBt070.d8 0.55 dBm
ABOVE) to 40 GHz) P
(Measure)
ELECTRO-
TECHNICAL- . Using Spectrum
Harmonics (n=2,3),
RF/MICROWAV Analyzer Upto 30 ) 0 .
285 E (1 GHZ AND ;rgqéjl_el;)cy (10 Hz to GHz by Direct > (-)10dBc % 521 %
ABOVE) : Method
(Measure)
Using Signal/
ELECTRO; Modulation AM CW: |Spectrum Analyzer,
TECHNICAL- :
RF/MICROWAV 100 kHz.to 3.9 GHz [Modulation analyzer
286 Modulation Rate 1 as transfer by 1% to 98 % 2%to2%
E (1 GHZ AND ) .
kHz to 10 kHz AM Relative Sideband
ABOVE) )
(Measure) Depth Amplitude by
Comparison Method
ELECTRO- Modulation FM CW: |Using Signal/
TECHNICAL-
RE/MICROWAV 100 kHz to 25 GHz  |Spectrum Analyzer
287 Modulation Rate 50 |by Bessel Function |50 Hz to 4 MHz 13%
E (1 GHZ AND ,
Hz to 267 kHz FM by Comparison
ABOVE) -
Deviation Method
(Measure)
ELECTRO-
TECHNICAL- Power (Power meter, Using Power Meter
288 [RPMICROWAV 1Signal Generator, RF g rym analyzer |-60 dBm to 13 dBm [0.54 dB
E (1 GHZ AND |Reference Source) by Direct Method
ABOVE) (18 GHz to 40 GHz) |"Y
(Measure)
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Measurand or Reference Measurement range and
Material f inst t . . e * Calibrati d
5.No | Discipline / Group | or material to be calibrated | C2libration or Measurement | - additional parameters Measurement

or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO-
TECHNICAL- Power (Signal Using Power Meter,
RF/MICROWAV |Generator, RF Spectrum Analyzer |
283 E (1 GHZ AND |Reference Source by Comparison 60 dBmA0,10 dBwg 10.54 dB
ABOVE) (10 Hz to 29.99 GHz) |Method
(Measure)
ELECTRO- Power (Signal
TECHNICALY Generato? RF Using Power Meter
RF/MICROWAV ' g : 0.17 dBm to 0.24
290 Reference Source, |Spectrum Analyzer |[-60 dBm to 13 dBm
E (1 GHZ AND . dBm
Power meter) (1 kHz |by Direct Method
ABOVE)
to 18 GHz)
(Measure)
ELECTRO-
TECHNICAL- . ,
Reflection Using Network
291 RE/MICRORVAY Coefficient (1 kHz to [Analyzer by Direct B2 rijo §9 0.53 0.032rho
E (1 GHZ AND 18 GHz) method rho
ABOVE)
(Measure)
ELECTRO-
TECHNICAL- 3 dB Bandwidth Using RF Reference
RF/MICROWAV |[(Filter, Power meter, |Source, Signal 0
292 E (1 GHZ AND |Power Sensor, Generator by Direct Upto 40 GHz 3.31%
ABOVE) Oscilloscope) Method
(Source)
ELECTRO-
TECHNICAL- , L
293 [TEMPERATURE [RTD PT 100 Type gisr;]”uﬂaiién[)m"tﬁg 4 |200°Cto800°C f0.02°C
SIMULATION
(Measure)
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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
ELECTRO-
TECHNICAL- o |
294 |TEMPERATURE $he;m°C°“p'e'L gisr;]”uglaii/;n')m"tﬁgd 1200 °Ct0 900 °C  |0.14°C
SIMULATION yp
(Measure)
ELECTRO-
TECHNICAL- > 4
295 |TEMPERATURE $hegm°C°“p'e'N gisr;]”u%aii/gn')m"tfgd -200 °C to 1300 °C  |0.06°C
SIMULATION yp
(Measure)
ELECTRO-
TECHNICAL- A
296 | TEMPERATURE $he;m°C°“p'e'J gfr;]”u%aii/gn')m"tfgd 1200 °C to 1200 °C |0.05°C
SIMULATION yp
(Measure)
ELECTRO-
TECHNICAL- .-
297 | TEMPERATURE $he;moc°“p'e"< gisr;]”uﬁaii/;n')m"tfgd 1200 °C to 1372 °C  |0.05°C
SIMULATION yp
(Measure)
ELECTRO-
TECHNICAL- —
298 | TEMPERATURE yf”‘;_"“’“p'e -R& gf&”j;@:’ﬂﬁfg L |1ecton7s0°c 0.09 °C
SIMULATION yp
(Measure)
ELECTRO-
TECHNICAL- { .
299 | TEMPERATURE $he;m°C°“p'e'T gfr:q”uﬂaii/;n[)m"tfgd 1200 °Ct0 400 °C  |0.05°C
SIMULATION yp
(Measure)
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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
ELECTRO-
TECHNICAL- X !
300 [TEMPERATURE $he;m°C°“p'e' 5 gisr;]”uglaii/;n')m"tﬁgd 1200 °Cto 400 °C  |0.19°C
SIMULATION |'YP
(Measure)
ELECTRO-
TECHNICAL- ) )
301 [TEMPERATURE $he;m°C°“p'e' E gisr;]”u%aii/gn')m"tﬁg |00 cto 1000 °C  f0.05°C
SIMULATION | 'YP
(Measure)
ELECTRO-
TECHNICAL- . )
302 [TEMPERATURE $he;m°C“p'e -} gfr;]”u%aii/gn')m"tfg . [600°cto1800°c f0.00°C
SIMULATION | 'YP
(Measure)
ELECTRO-
TECHNICAL- Usina MFC b
303 [TEMPERATURE [RTD PT 100 Type Simuglation Y thod |200°Cto800°C  [0.07 °C
SIMULATION
(Source)
ELECTRO- Using 642
TECHNICAL- Thermocouple - B Multifunction
304 | TEMPERATURE P . 600 °C to 1800 °C  [0.12 °C
Type Calibrator by
SIMULATION ) )
Simulation method
(Source)
ELECTRO- Ve
TECHNICAL- Thermocouple - E Multifunction
305 | TEMPERATURE P . -200 °Cto 1000 °C 10.07 °C
Type Calibrator by
SIMULATION ) )
Simulation method
(Source)
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Measurand or Reference
Material/Type of instrument Calibrati M t Meda;:_remlent rang(; and * Calibration and
S.No Discipline / Group | or material to be calibrated a 'Mga':':g: g: el adciitiona’ parameters Measurement
or measured / Quantity procoUN where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
ELECTRO- Using 6V
TECHNICAL- oo mocouple -) Multifunction
306 |TEMPERATURE P . -200 °Cto 1200 °C |0.05°C
Type Calibrator by
SIMULATION ) .
Simulation method
(Source)
ELECTRO- Using 6V
TECHNICAL- Thermocouple - K Multifunction
307 |TEMPERATURE P \ -200 °Cto 1372 °C |0.06°C
Type Calibrator by
SIMULATION . .
Simulation method
(Source)
ELECTRO- Using 6V
TECHNICgL- Thermocouple - L Multifunction
308 |TEMPERATURE P . -200 °C to 900 °C 0.1°C
Type Calibrator by
SIMULATION . ]
Simulation method
(Source)
ELECTRO- Using 6Y2
TECHNICALY Thermocouple - N Multifunction
309 |TEMPERATURE P ) -200 °C to 1300 °C |0.05°C
Type Calibrator by
SIMULATION . :
Simulation method
(Source)
ELECTRO- Using 6V
TECHNICAL- Thermocouple - R Multifunction
310 |TEMPERATURE P ) 1°Cto 1750 °C 0.16 °C
Type & S Type Calibrator by
SIMULATION . )
Simulation method
(Source)
ELECTRO- Using 6%
TECHNICAL- Thermocouple - T Multifunction
311 |TEMPERATURE P . -200 °C to 400 °C 0.06°C
Type Calibrator by
SIMULATION . :
Simulation method
(Source)
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Mrt(:?'?aul;?;:eoorfﬁifsi:ﬁ:\c:nt Measurement range and * Calibration and
S.No Discipline / Group | or material to be calibrated Calihlzreatt’:g: g: I;/I;acset:;::zent V:I:‘edl‘i:ig:::ig:{)?:z:;?:e Measurement
or measured / Quantity and Frequency) Capability(CMC)(*)
Measured /Instrument
ELECTRO- Using 6V
TECHNICAL- Thermocouple - U [Multifunction
312 |TEMPERATURE librator b -200 °C to 400 °C 0.09°C
SIMULATION | YPe Calibrator by
Simulation method
(Source)
ELECTRO-
TECHNICAL; Using Timer by
313 |TIME & Time Comparison Method 100 ms to 15000 s |1.022 % to 0.01 %
FREQUENCY
(Measure)
ELECTRO-
TECHNICAL- Using Timer by
314 |TIME & Time Comparison Method 15000 s to 86400s |0.01 %
FREQUENCY
(Measure)
ELECTRO- Disciplined
TECHNICAL- Frequency Standard
315 |TIME & Frequency ,Function Generator |1 GHz to 18 GHz 1.3Hzto 2.5Hz
FREQUENCY / Signal Generator
(Source) by Direct method
ELECTRO- Disciplined
TECHNICAL- Frequency Standard
316 |TIME & Frequency ,Function Generator |1 mHz to 10 Hz 10 pHz
FREQUENCY / Signal Generator
(Source) by Direct method
ELECTRO- Disciplined
TECHNICAL- Frequency Standard
317 |TIME & Frequency ,Function Generator |1 MHz to 100 MHz 0.6 mHz to 64 mHz
FREQUENCY / Signal Generator
(Source) by Direct method
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Measurand or Reference
Material/Type of instrument . . Meas_u_rement range and * Calibration and
S.No Discipline / Group | or material to be calibrated Calllarat’:o: or Meast:jrement a#dltlona:_pa{’alim;ters Measurement
or measured / Quantity e Ir proteoe where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
ELECTRO- Disciplined
TECHNICAL- Frequency Standard
318 |TIME & Frequency ,Function Generator |10 Hz to 10 kHz 10 pyHz to 21 pHz
FREQUENCY / Signal Generator
(Source) by Direct method
ELECTRO- Disciplined
TECHNICAL- Frequency Standard
319 |TIME & Frequency ,Function Generator |10 kHz to 1 MHz 21 yHz to 0.63 mHz
FREQUENCY / Signal Generator
(Source) by Direct method
ELECTRO- Disciplined
TECHNICAL- Frequency Standard
320 |TIME & Frequency ,Function Generator |100 MHz to 1 GHz |64 mHzto 1.3 Hz
FREQUENCY / Signal Generator
(Source) by Direct method
ELECTRO- Disciplined
TECHNICAL- Frequency Standard
321 |TIME & Frequency ,Function Generator |18 GHz to 40 GHz 2.5Hzt0 6.5 Hz
FREQUENCY / Signal Generator
(Source) by Direct method
FLUID FLOW- Using Clamp on
FLOW o, Ultra Sonic Flow 3 g 0
322 MEASURING Liquid Flow Meter Meter by 1 m3/hr to 350 m3/hr |1.20 %
DEVICES Comparison Method
MECHANICAL- |Centrifuge / Speed i
323 | ACCELERATION | measuring , Speed E'ggi"j‘r'ezfcl\;‘;t’;‘sger 2090 rpm 020000 1613 % t0 0.09 %
AND SPEED  |Source y P
MECHANICAL- |Centrifuge / Speed -
324 | ACCELERATION | measuring , Speed E'ggf’rgﬁcl\;‘eotrﬁfger :Or?] rpmto 1000 14 4 o 16 0.09 %
AND SPEED  [Source y P
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Measurand or Reference
Material/Type of instrument Cali . Measurement range and * Calibration and
S.No Discipline / Group | or material to be calibrated alibration oEMeasuremant addltlonal_parameters Measurement
P or measured / Quantit Method or procedure where applicable(Range Capability(CMC)()
Measured /Instrumem):l and Frequency) P Y -
MECHANICAL- |Centrifuge / Speed r 4
325 | ACCELERATION | measuring , Speed E'ggﬁgﬁﬂ‘é’{ﬁjﬁer 1000TPM 105000 1027 % t0 0.13 %
AND SPEED  |Source y P
MECHANICAL- |Centrifuge / Speed =
326 |ACCELERATION [measuring , Speed E'ggﬁlel-?cl\;]gtrscger Eorg]oo rpMAE0000 0.09 % to 0.09 %
AND SPEED  [Source y P
MECHANICAL- |Centrifuge / Speed |Using Digital
327 | ACCELERATION | measuring , Speed | Tachometer by 20000 mPm £ 9999019,07 % to 0.027 %
AND SPEED Source Direct Method P
MECHANICAL- |Centrifuge / Speed Diaital Tachometer
328 |ACCELERATION |measuring , Speed b gDirect Method 6 rpm to 100 rpm 0.61 % to 0.40 %
AND SPEED  |Source y
Vibration Machine /
MECHANICAL- |Vibration Using Accelerometer
329 |ACCELERATION |Measurement - and Oscilloscope By |1 gto 200 g 2.36t0 1.46
AND SPEED Acceleration ( 5Hz to | Direct Method
10 kHz )
Vibration Machine / |Using Vibration
MECHANICAL- |Vibration Meter /
330 |ACCELERATION |Measurement - Accelerometer and |0.1 to 25 mm 1.29 % to 1.29
AND SPEED Displacement ( 5Hz [Oscilloscope by
to 350Hz ) Direct Method
Vibration Machine / |Using Vibration
MECHANICAL- |Vibration Meter /
331 |ACCELERATION |Measurement - Accelerometerand |2 to 2500 mm/s 14 %
AND SPEED Velocity (5Hzto1 |Oscilloscope by
kHz ) Direct Method
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Measurand or Reference
Material/Type of instrument Calibrati M t Meda;:_remlent rang(; and * Calibration and
S.No | Discipline / Group | or material to be calibrated a 'Mga':':g: g: e acditiona’ parameters Measurement
or measured / Quantity procoUN where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
MECHANICAL-
DIMENSION Caliper ( Using Gauge Block
(BASIC : , e Set, Caliper Checker 11000 mm to 2000
332 MEASURING \L/é:r.nlleor/D:llDlgltal) by Comparison mm 12.0 pum
INSTRUMENT, — method
GAUGE ETC.)
MECHANICAL-
DIMENSION External Micrometer |Using Gauge Blocks
(BASIC . . 1000 mm to 2000
333 ( Mech / Electronic / |& optical parallels by 9.0 um
MEASURING Digital) LC: 10 um |Comparison method mm
INSTRUMENT, |~'9 “ILH P
GAUGE ETC.)
MECHANICAL-
DIMENSION : Using Gauge Blocks
Height Gauge .
(BASIC ! et T and Caliper Checker,
334 MEASURING I(_Vce.rT(()ar/E)nlaI/D|g|ta|) Lever Dial Gauge by 0 to 600 mm 8.0 um
INSTRUMENT, |- " H Comparison method
GAUGE ETC.)
MECHANICAL-
I(JE;X;%SION Height Gauge Using Long Slip
335 MEASURING (Vernier/Dial/Digital) |Gauge Block by 0 to 1000 mm 8.7 um
INSTRUMENT, LC: 10 ym Comparison method
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Cylindrical
(BASIC Laser Micrometer 4
336 |MEASURING  |L.C 0.0001mm g?rt;'crlgm'\latﬁg by'§, |Up to 30 mm 1.1um
INSTRUMENT,
GAUGE ETC.)
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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)
MECHANICAL-
DIMENSION Using Slip gauge set
(BASIC Straight and Lever Dial
337 MEASURING Edge/Parallels Gauge by Direct Up to2Uf5nm 16.8 um
INSTRUMENT, Method
GAUGE ETC.)
MECHANICAL-
DIMENSION . : 1.3(Sqgrt(L+W)/100)
338 (BASIC Surface Plate E:\I/r;gll Eleg?:ggéc 3mx2m um, where L=Length
MEASURING methody in mm, W=Width in
INSTRUMENT, mm
GAUGE ETC.)
Using Gauge Block
MECHANICAL- |Coordinate Set Grade '0' ,Step
339 DIMENSION Measuring Machine |Gauge Block Grade |Upto 30 mm Probing 11 um
(PRECISION (L.C: 0.1 ym) - '0' and Reference Ball Dia. A H
INSTRUMENTS) |Probing Error sphere by
Comparison method
Coordinate .
MECHANICAL- |Measuring Machine gg't”grgggQg, le;(t’gk
DIMENSION (L.C: 0.1 um) - X,Y,Z P 1.2 uym; i.e (0.94+0.5
340 : Gauge Block and Up to 1000 mm .
(PRECISION total Measuring R Sferencecohere™t L) um, where Lin m
INSTRUMENTS) |error (3D error) Com arisonpmethogl
(MPEE) P
MECHANICAL- Using Elgctronlc .
. . . Probe with DRO, Slip
341 DIMENSION o gauge and optical 0 to 25 mm 0.7 um
(PRECISION Tester (L.C: 0.1 um) flat by Comparison '
INSTRUMENTS) y -omp
Method
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Measurand or Reference
Material/Type of instrument librati M t Meda;:_remlent rang(; and * Calibration and
S.No Discipline / Group | or material to be calibrated Ca 'M';a':':g: g: el adciitiona’ parameters Measurement
or measured / Quantity procoUN where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
gIIIEwCEHNAS'\II(I)CI\'IA‘L' Length Measuring  |Using Gauge Block
342 (PRECISION Machine (L.C: Set (0 Grade) by 0 to 100 mm 0.4 um
INSTRUMENTS) 0.0001 mm) Comparison method
I\D/IIIIEVICEHNA:S'\I“OCI\'IA‘L' Profile Projector / Using Glass Scale &
343 (PRECISION Microscope - Slip gauge by 10X to 100X 0.1%
INSTRUMENTS) Magnification Comparison method
MECHANICAL- Using Depth master
DIMENSION and Roughness 0
344 (PRECISION Roughness Tester master by Direct Up to 3.5 um 6.9 %
INSTRUMENTS) method
hDdllf\ACEHNAéITIOC'\fL— Tape & Scale Using Gauge Block
345 (PRECISION Calibrator (L.C: Set (0 Grade) by 0 to 1000 mm 6.0 um
INSTRUMENTS) 0.001 mm) Comparison method
Using Load Cell,
:\II\I/IEP%%?_NICAL_ Verification of Clinometer, Height
346 Impact Testing Gauge & Spirit Level [0 ] to 300 | 0.5%
TESTING Machine (Charpy)  |as per ISO 148 (Part
MACHINE 2)
MECHANICAL- Verification of Using Load Cell,
IMPACT , Clinometer, Height 0
347 17EsTING mﬂi‘fgf;%g? Gauge & Spirit Level |01t 170) 0.5 %
MACHINE as per BS 131 Part 4
e e
348 PRESSURE Absolute Pressure Gagu & usin 0.05 bar(abs) to 4 0.23 %rd
INDICATING  |Gauges ge using bar(abs) 42 7rdg
Pneumatic pump by
DEVICES :
comparison 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

TRANSCAL TECHNOLOGIES LLP, #100, 10TH CROSS, BETWEEN SAMPIGE &
MARGOSA ROAD, MALLESWARAM, BENGALURU, KARNATAKA, INDIA

ISO/IEC 17025:2017
CC-2231
14/06/2024 to 13/06/2026

180 of 190
26/07/2024

Page No
Last Amended on

Meafsurand or R_eference Measurement range and . .
o | Disciline/ Group | o sestan e s meioemea | Colbration or Messurement | aditonal parameters | * Calbrator ond
or measured / Quantity procequre where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
Using Digital
Baromete,
MECHANICAL- Procedure based on
PRESSURE . OIML R 97 guidelines|10 abs mbar to 1100
349 INDICATING Altimeter Chamber & AN mBac abs bt 1 abs mbar
DEVICES 4528(Published
Paper) by
Comparison Method
Digital / Analogue
Pneumatic Pressure [Using Pressure
MECHANICAL- |Gauges, Differential |Gauge, DMM,
PRESSURE Pressure Gauge, Pneumatic pump
350 [INDICATING  [Transducers, Based on DKD-Re-1 |0:1 MPar to 10 mbar0.01 mbar
DEVICES Transmitters, by Comparison
Switches / method
Magnehelic Gauges
Digital /Analogue Using Pressure
Pneumatic Pressure Gauae. DMM
MECHANICAL- |Gauges, Differential ge, ! .
PRESSURE Pressure Gauge Hydraulic
351 Y comparator pump 1 bar to 40 bar 0.037 bar
INDICATING Transducers,
: Based on DKD-R6-1
DEVICES Transmitters, -
. by Comparison
Switches /
. method
Magnehelic Gauges
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MN::ea?ulrand orfR.efirence t Measurement range and * Calibrati d
iscipli G a erlta /.T‘:'ie?) msl_r:m:r:’ Calibration or Measurement additional parameters Ma fora I;neart‘
S.No Discipline / Group or::?\fe::ur:d ft)c:aln:iiye Method or procedure where applicable(Range Capaebazlsi::l;?CMg)(ﬂ
Measured /Instrument and Frequency) -
Digital / Analogue
Pneumatic Pressure |Using Pressure
MECHANICAL- |Gauges, Differential |Gauge, DMM,
PRESSURE Pressure Gauge, Pneumatic pump 10 mbar to 100
352 INDICATING Transducers, Based on DKD-R6-1 |mbar 0.069 mbar
DEVICES Transmitters, by Comparison
Switches / method
Magnehelic Gauges
Digital / Analogue
Pneumatic Pressure [Using Pressure
MECHANICAL- |Gauges, Differential |gauge, DMM,
PRESSURE Pressure Gauge, Pneumatic pump
353 [INDICATING  [Transducers, Based on DKD-Re-1 | 100 mbarto 2bar10.0008 bar
DEVICES Transmitters, by Comparison
Switches / method
Magnehelic Gauges
Digital / Analogue
Pneumatic Pressure |Using Pressure
MECHANICAL- |Gauges, Differential |gauge, DMM,
PRESSURE Pressure Gauge, Pneumatic pump
354 INDICATING Transducers, Based on DKD-R6-1 A Dar o 2003 0.0022 bar
DEVICES Transmitters, by Comparison
Switches / method
Magnehelic Gauges
Digital / Analogue gzuggeprgmre
MECHANICAL- |Pneumatic Pressure ge, UMM,
PRESSURE  |Gauges Hygiailic
355 ' Comparator pump |700 bar to 1000 bar |0.33 bar
INDICATING Transducers,
: Based on DKD-R6-1
DEVICES Transmitters, .
. by Comparison
Magnehelic Gauges
method
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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
Digital / Analogue Uas:JngePBel\s/lT\;lJre
MECHANICAL- |Pneumatic Pressure ay Yool
356 PRESSURE Gauges, Comparator pump |40 bar to 700 bar 0.12 bar
INDICATING Transducers,
: Based on DKD-R6-1
DEVICES Transmitters, .
Magnehelic Gauges by CorpgRzun
method
MECHANICAL- gauge, DMM,
357 PRESSURE '?raaungs?jstjcers L mdtgpump 20 bar to 40 bar 0.024 bar
INDICATING : J Based on DKD-R6-1 '
Transmitters, .
DEVICES : by Comparison
Switches /
. method
Magnehelic Gauges
Using DMM,
MECHANICAL- Digital/Analogue Hydraulic (oil
PRESSURE Pressure Gauges, opgrated) Dead
358 Transducers/ Weight Tester, 6 bar to 60 bar 0.014 % rdg.
INDICATING :
DEVICES Tralnsmltters & Procedure based on
Switches DKD-R 6-1 By
Comparison method
W Using Hydraulic (oil
MECHANICAL- Erlglst;:/r é”g;%gg“ei operated) Dead
PRESSURE ' Weight Tester, DMM 0
359 INDICATING Transdu_cers/ based on DKD-R6-1 60 bar to 1200 bar ]0.015 % rdg.
Transmitters & .
DEVICES : by Comparison
Switches
method
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M d or Ref
i e Mat:??al:;;;peoorf ii;;ﬁ:f:nt Calibration or Measurement Maeda(fi:;-::;le::::rl:lgei:rgd * Calibration and
S:No | Discipline / Group °r;‘r‘?:2;':l'l:: d"fc;:::tr;;ed Method or procedure where applicable(Range Cal';"aebﬁfi;';fc"‘wfc“)‘(i)
Measured /Instrument and Frequency)
Vacuum Using Pressure
MECHANICAL- |Digital/Analogue ~ [9219¢: DMM,
Pneumatic Vacuum
PRESSURE Vacuum Gauges, 0 mbar to -900
360 Comparator pump 0.20 mbar
INDICATING Transducers/ mbar
: Based on DKD-R6-1
DEVICES Transmitters, .
Switches by Comparison
method
Using Torque
MECHANICAL- jorque ernch, sensors of Various
TORQUE Forque’ DENer/Type- capacities, Torque
’ 0]
361 [ GENERATING 'Tc'flsl (?:'lgé[s)'E) Calibration Rig by |+ '™ to 2 Nm Q.17 Yo of rdg
DEVICES ( ey o) Direct method as
> 0 per 1ISO 6789 : 2017
Using Torque
MECHANICAL- Torque Wr_ench, sensors of Various
TORQUE Torqug Daveh, TygRE® capacities, Torque
’ (0]
362 GENERATING 'II'C|ZS|S| (E,lgélis),E) Calibration Rig by 0.01 Nmto 0.1 Nm ]0.83 % of rdg
DEVICES (X% D 'E) direct method as per
W ISO 6789 : 2017
Using Torque
MECHANICAL- %?g:: \[/)Vrri\elgﬁh'i'ype- sensors of Various
TORQUE ' capacities, Torque 0
363 | GENERATING 'TC'ZSISI (EigéE'E) Calibration Rig by |01 NM to 1 Nm 0.73 % of rdg
DEVICES (K% D 'E) Direct method as
Y per ISO 6789 : 2017
Using Torque
MECHANICAL- %igﬂg \I:,)Vrri\elggh'i'ype- sensors of Various
TORQUE f capacities, Torque 0
364 GENERATING 'II'C|aeSISI ((B:,lgélz,E) Calibration Rig by 2 Nmto 20 Nm 0.21 % of rdg
DEVICES (X% D 'E) direct method as per
S ISO 6789 : 2017
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Measurand or Reference
Material/Type of instrument . . 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
Using Torque
MECHANICAL- Torque Wrench, sensors of Various
TORQUE Torque Driver, Thpg: capacities, Torque
’ [0)
365 GENERATING ITCIaeslsI (Eigélz,E) Calibration Rig by 20 Nm to 200 Nm 0.26 % of rdg
DEVICES (X% ) Direct method as
TN per 1SO 6789 : 2017
MECHANICAL-
UTM, TENSION Uniaxial Testing Using Force Proving
CREEP AND . Instruments by .
366 TORSION hcﬂgéhlp:ssion Comparison method IO 1020 R 0.52%6
TESTING P as per IS 1828
MACHINE
MECHANICAL-
UTM, TENSION Using Force Proving
CREEP AND Uniaxial Testing Instruments by :
367 TORSION Machine Tension Comparison method “ON to/300%kN 32y
TESTING as per IS 1828
MACHINE
MECHANICAL- |Electronic Weighing tsing E1 Clags
Standard Weights 1
363 WEIGHING Balance (Class 1 and mg to 20 kg as per |1 mgto 50 g 0.02 mg
SCALE AND Coarser, d >=0.01 . '
BALANCE ma) OIML R-76 By Direct
Method
MECHANICAL- |Electronic Weighing UsingB1 Clags
Standard Weights 1
WEIGHING Balance (Class 1 and
369 mgto20kgasper |1mgto2g 0.002 mg
SCALE AND Coarser, d OIML R-76 Bv Direct
BALANCE >=0.0001 mg) " y
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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

Yy Capability(CMC)(*)
Measured /Instrument and Frequency)
Using F1 and M1
\h//IVIEIC(Ii-Il_,?INIgAL Electronic Weighing |class standard

370 Balance (Class Il and |weights up to 3000 |500 mg to 150 kg lg
SCALE AND -

BALANCE Coarserd >=1q) kg as per OIML R-76
By Direct Method
Using F1 and M1

\I\;IVEICSQNIEAL Electronic Weighing |class standard

371 Balance (Class Il and |weights up to 3000 |1 kg to 1000 kg 100 g
SCALE AND
BALANCE Coarser d >=100 g) |kg as per OIML R-76

By Direct Method
MECHANICAL- [Electronic Weighing LSl F1 and M
WEIGHING  |Balance (Class il |€!ass standard

372 weights up to 3000 [500 mg to 50 kg 100 mg
SCALE AND and Coarserd
BALANCE >=100 mg) kg as per OIML R-76

By Direct Method
MECHANICAL- |Electronic Weighing Using et/

373 |WEIGHING |Balance (Class Il ~ |0 85 2879, L 5000 & 500
SCALE AND and Coarser d 9 b g g 9
BALANCE >=500 g) kg as per OIML R-76

By Direct Method
MECHANICAL- |Electronic Weighing i

374 |WEIGHING — [Balance (Class Il {0855 2800900, 1) 200 10
SCALEAND  [and Coarser d>=10 |W&!9Nts ub g g g
BALANCE 9) kg as per OIML R-76

By Direct Method
MECHANICAL- |Electronic Weighing Ysipo.Ll Clas.,s
Standard Weights 1

375 WEIGHING Balance Clasifl and mg to 20 kg as per |1 mgto20g 0.005 mg

SCALE AND Coarser d >=0.001 . '
OIML R-76 By Direct

BALANCE mg
Method
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Meafsurand or R_eference Measurement range and . .
o | Disciline/ Group | o sestan e s meioemea | Colbration or Messurement | aditonal parameters | * Calbrator ond
or measured / Quantity procequre where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
MECHANICAL- |Electronic Weighing |95 E1 Class
Standard Weights 1
376 WEIGHING Balance Class 1 and ma to 20 ka as ver |1 matos 0.004 m
SCALEAND  |Coarser d >=0.001 |M9 G gto>g : 9
BALANCE mg OIML R-76 By Direct
Method
MECHANICAL- |Electronic Weighing vemg £} Cla§s
Standard Weights 1
377 WEIGHING Balance Class 1 and ma to 20 ka as per |1 ma to 1 k 012 m
SCALEAND  |Coarser d >=0.01 g gasp g 9 -+ M9
BALANCE mg AL EANRE
Direct Method
MECHANICAL- |Electronic Weighing Vel EL Cla§s
Standard Weights 1
37g |WEIGHING ——Balance Class Land {00450 g as per |1 mg to 200 0.03 m
SCALEAND  |Coarser d >=0.01 9 gasp g 9 05 1hg
BALANCE mg OIML R-76 By Direct
Method
MECHANICAL- |Electronic Weighing Usingyes Cla§s
Standard Weights 1
379 WEIGHING Balance Class 1 and ma to 20 ka as per |1 ma to 500 0.06 m
SCALEAND  |Coarser d >=0.01 9 gasp g 9 .06 mg
BALANCE o OIML R-76 By Direct
g Method
Using E1 Class
MECHANICAL- Electronic Weighing |[Standard Weights 1
WEIGHING
380 Balance Class Il and |mg to 20 kg as per |500 mg to 20 kg 7 mg
SCALE AND :
Coarserd >=1mg |OIML R-76 By Direct
BALANCE
Method
Using E1 Class
MECHANICAL- Electronic Weighing |Standard Weights 1
WEIGHING
381 Balance Class Il and |mg to 20 kg as per |500 mg to 5 kg 1 mg
SCALE AND .
Coarserd >=1mg |OIML R-76 By Direct
BALANCE
Method
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Measured /Instrumem):l and Frequency) P Y h
THERMAL- Drv cabinet. De- Using Humidity
382 |SPECIFIC HEAT Hanidifer ' Meter by Direct 5 %RH to 10 %RH 0.98%RH
& HUMIDITY Method
Humidity Chambers, |Using Temperature
THERMAL- Climatic Chamber, |[sensors & Humidity
383 |SPECIFIC HEAT [Altitude Chamber Sensors By Direct 10 %RH to 95 %RH |1.19 %RH
& HUMIDITY (At Temp: 10°C to Method using multi
60°C) sensors
e [Bomdly Chanbers. |Using Teppertue
384 |SPECIFIC HEAT |1 c@PINEL, o Y 130 %RH to 95 %RH |2.24 %RH
& HUMIDITY humidifier @ (60 °C [Meter by wet & dry
to 85 °C) method
Using Temperature
THERMAL-  |Humidity Dial /| & HUmidtty Meter
385 |SPECIFIC HEAT |Digital Meters @ (10 chamber y 10 %RH to 95 %RH |1.17 %RH
& HUMIDITY °C to 60 °C) N
(multiposition) by
Comparison method
Using Temperature
THERMAL- Humidity Dial / & Humidity Meter
386 |SPECIFIC HEAT |[Digital Meters @ 23 |with Humidity 5 %RH to 10 %RH 1.17 %RH
& HUMIDITY °C Chamber by
Comparison Method
Using Temperature
THERMAL- Humidity Dial / & Humidity Meter
387 |SPECIFIC HEAT |[Digital Meters @ 25 |with Humidity 10 %RH to 95 %RH |1.17 %RH
& HUMIDITY °C Chamber by

Comparison Method
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Using Class A RTD

THERMAL- _ _ Humidity Sensor with Digital
388 |SPECIFIC HEAT |Transmitter / Digital Indicator b g 0°Cto 60 °C 0.18 °C
& HUMIDITY  |Humidity Meters oy
Comparison Method
Indicator of Humidity
THERMAL- Chambers, Climatic |Using Temperature
389 |SPECIFIC HEAT |Chamber, Altitude  |& Humidity Meter by [10 %RH to 95 %RH |1.14 %RH
& HUMIDITY Chamber (At Temp: |Direct Method
10 °C to 60 °C)
Blackbody Source /
IR Thermal Source / :
300 |THERMAL [Blackbody Cavity  [rpfB Lo | 50 ec 01200 °C [a.08 °C
TEMPERATURE | (Built in . y '
Direct Method
Temperature sensor
with Display unit)
Incubators &
Autoclave (Non , .
. Using RTD's with
THERMAL- medical purpose 3 o 0
391 TEMPERATURE |only) Thermal Dgta logger by -100 °C to 200 °C 0.56 °C
Direct Method
Chambers / Ovens,
Water Bath
Using SSPRT & S-
. Type Thermocouple
THERMAL- Indicator of Furnace, | ° - : o o o
392 TEMPERATURE |Dry Block Bath with Digital Indicator 650 °C to 1200 °C 1.49 °C

by Direct Method
using single sensor
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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)
Indicator of liquid
bath, Freezer, Dry Using SPRT with
THERMAL- Block Bath, Cold Digital Indicator by . o o
393 TEMPERATURE [Room, Direct Method using L00%g jo 130 °C 0.072°C
Environmental single sensor
Chamber
. et Using SPRT with
Indicator of liquid .
THERMAL- Digital Indicator by : o 0
394 TEMPERATURE bath, Furnace, Oven, Direct Method using 140 °C to 650 °C 0.08 °C
Dry Block Bath .
single sensor
Using RTDs & N
THERMAL- Type Thermocouples g : g
395 TEMPERATURE Ovens, Furnace with Data logger by 200 °Cto 650 °C 0.55 °C
Direct Method
Using N Type
THERMAL- Thermocouples with o o 4
396 TEMPERATURE Ovens, Furnace Data logger by 650 °C to 1200 °C 1.5°C
Direct Method
Using LN2, SPRT
THERMAL- RTD, SPRT Indicator |with Digital Indicator # o
397 | TEMPERATURE |with sensor and Cryo bath by C 0.07*C
Comparison method
Using Dry Bath,
RTD, SPRT . | &
THERMAL- ' . SPRT with Digital o o o
398 TEMPERATURE Thermocouples, Indicator by 140 °C to 650 °C 0.08 °C

Indicator with sensor

Comparison Method
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Using Dry

THERMAL- RTD, Temperature bath,
399 Thermocouples, SPRT with Digital -100 °Cto -45 °C 0.07 °C
TEMPERATURE . . !
Indicator with sensor |indicator by
Comparison method
Using Dry
THERMAL- RTD, Temper.atur(.e Bath, : ‘ .
400 Thermocouples, SPRT with Digital -45 °Cto 140 °C 0.02 °C
TEMPERATURE . . .
Indicator with sensor |Indicator by
Comparison Method
Using SSPRT & S-
Type Thermocouple
THERMAL- Thermocouples, . . : 4 ! |
401 TEMPERATURE |indicator with sensor with Digital Indicator |650 °C to 1200 °C 1.47 °C

by Comparison
Method

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