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

or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

Permanent Facility

ELECTRO- 1 Phase AC Active
TECHNICAL- Energy @ 40 Hz to ;
) Using Power Energy
Alternating 70 Hz (30 V to 500 : o 0
1 Current (< 1 V. 10 mA to 100 A, ﬁlt:tr;]%%rd by Direct 10.03 Wh to 50 kWh ]0.2 % to 0.02 %
GHz) 0.1 (Lag/Lead) to
(Measure) UPF
ELECTRO- 1 Phase AC Active
TECHNICAL- Power @ 40 Hzto 70 Using Power Energy
o |Alternating — JHz (30 V0500V, g 4o rd by Direct |0.03Wto50 kW 0.2 % to 0.02 %
Current (< 1 10 mA to 100 A, Method
GHz) 0.1(Lag/Lead) to
(Measure) UPF)
ELECTRO- 3 Phase Active
TECHNICAL- Energy @ 40 Hz to .
. Using Power Energy
3 [Alternating 70 Hz) (40 Vto 320 f roior vy [0.12 Whto 19.2 kwh [0.023 % to 0.21 %
Current (< 1 V,10 mA to 20 A, Direct Method
GHz) 0.1(Lag/Lead) to
(Measure) UPF)
ELECTRO- 3 Phase Active
TECHNICAL- Energy @ 40 Hz to .
. Using Power Energy
Alternating 70 Hz, (30 V to 500 . o o
4 Current (< 1 V. 10 mA to 100 A, ;t:tr;](i?jrd by Direct [0.09 Wh to 150 kWh 0.2 % to 0.02 %
GHz) 0.1 (Lag/Lead) to
(Measure) UPF)
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Measurand or Reference Measurement range and
Material/Type of instrument Calibration or Measurement additional aramgeters * Calibration and
S.No Discipline / Group | or material to be calibrated p Measurement

or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO- ;
TECHNICAL- 3 Phase Active
Alternatin Power @ 40 Hz to 70 |Using Power Energy
5 Current (<gl Hz (30 V to 500V, Standard by Direct 0.04 W to 6.4 kW 0.2 % t0 0.027 %
GHz) 10 mA to 100 A, 0.1 |Method
(Measure) (Lag/Lead) to UPF)
ELECTRO- . A
e oM
g |Alternating — JAC Current @ 1 kHz g 4o and 10Ato 100 uA 0.2 % to 0.05 %
Current (<1 to 5 kHz .
Standard Resistor by
GHz) V /1 Method
(Measure)
ELECTRO-
TECHNICAL- .
, Using 8%2 DMM and
7 Alternating AC Carrem, @ 1 khig Standard Resistor by [100 pA to 100 mA  ]0.05 % to 0.03 %
Current (< 1 to 5 kHz
V /| Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- .
) Using 8% DMM and
g |Alternating — fAC Current @ 1 kHz fgr- 14 Resistor by [100 mA to 20 A 0.03 % t0 0.09 %
Current (<1 to 5 kHz
V /| Method
GHz)
(Measure)
ELECTRO- .
TECHNICAL- Il\J/ISeIquéeCment
g |Alternating — |AC Current @ 10 Hz g\ /4o 4 s, Std. 10 yAto 100 mA  |0.015 % to 0.025 %
Current (< 1 to 1 kHz .
Resistor by V /|
GHz)
Method)
(Measure)
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Measurand or Reference

Measurement range and * Calibration and

Material/Type of instrument

Calibration or Measurement

additional parameters

S.No Discipline / Group or::a::z;i:ll"t:db;ec;:::::i::;ed Method or procedure where applicable(Range Cageb?ﬁ:;?glwfg)t(:)
Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- .
: Using 8%2 DMM and
10 |Alternating — AC Current @ 10 Hz | i 42 Resistor by [10 A to 100 A 0.02 % t0 0.05 %
Current (< 1 to 1 kHz
V /| Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- .
: Using 8%2 DMM and
11 [Alternating - AC Current @ 10 Hz | g1 o rq Resistor by | 100 mA to 10 A 0.01 % t0 0.02 %
Current (< 1 to 1 kHz
V /| Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- Using AC
Alternating AC Current @ 5 kHz |Measurement : 0
12 Current (<1 |to 10 kHz System & AC Shunts SA L2 p-01 oo 0.025%
GHz) by V /| Method
(Measure)
ELECTRO-
TECHNICAL- Using AC
Alternating AC Current @ 5 kHz |Measurement 0
13 Current (< 1 to 10 kHz System & AC Shunts 2R to 104 0.03 %
GHz) by V /| Method
(Measure)
ELECTRO-
TECHNICAL- Using CT, 8%2 DMM
Alternating and Standard 0
14 Current (< 1 AC Current @ 50 Hz Resistor by 1 Ato3200A 0.2%
GHz) Comparison Method
(Measure)
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Measurand or Reference d
Material/Type of instrument Calibration or Measurement Maeda(fi:ir::;lenta::;gei:rg * Calibration and
S.No Discipline / Group | or material to be calibrated Method or procedure where applilzable(Range Measurement
or measured / Quantity Capability(CMC)(*)
Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- . !
: . Using HV Probe with
15 |Alternating — AC High Voltage @ | iy Direct 1KV to 35 kV 0.5 %
Current (< 1 50 Hz
Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- Using HV Probe with
16 Alternating AC High Voltage @ |DMM & HV.Source 1KV to 35 kV 0.6 %
Current (< 1 50 Hz by Comparison
GHz) Method:
(Measure)
ELECTRO-
TECHNICAL- , :
, ) Using HV Probe with
17 ’é'lffrr:rftt'(rfl ’;g :égh Voltage @ | v by Direct 35 kV to 50 kV 0.5 %to 1%
Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- Using MFC, Standard
Alternating AC Resistance @ 1  [Resistor & 8% DMM [0.1 mohm to 100 0 0
18 Current (< 1 kHz by Comparison mohm 0.02% to 0.01 %
GHz) Method
(Measure)
ELECTRO-
TECHNICAL- .
: . Using MFC, Standard
19 ’é'lfrerg‘r?tt'(’fl ﬁﬁzRes'Stance @1 lResistor & 82 by |1 ohmto 10 kohm  [0.004 %
Comparison Method
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- Using MFC, Standard
: . . :

20 Alternating AC Resistance @ 1  |Resistor & ?3/2 DMM 100 mohm to 1 ohm 10.01 % to 0.004 %

Current (< 1 kHz by Comparison

GHz) Method

(Measure)

ELECTRO-

TECHNICAL- Using AC

Alternating AC Voltage @ 10 Hz |Measurement 3 o
21 Current (< 1 to 10 kHz System by Direct Ty R 150 iy 0.2 % t0 0.015%

GHz) Method

(Measure)

ELECTRO-

TECHNICAL- Using AC

Alternating AC Voltage @ 10 Hz |Measurement : 0
22 Current (< 1 to 10 kHz System by Direct 9V to/1000 Y p-004% to 0.009 %

GHz) Method

(Measure)

ELECTRO-

TECHNICAL- Using AC

Alternating AC Voltage @ 10 Hz |Measurement 0 0
23 Current (< 1 to 10 kHz System by Direct 00 mViedov 0.015 % t0 0.004 %

GHz) Method

(Measure)

ELECTRO-

TECHNICAL- Using AC

Alternating AC Voltage @ 10 Measurement 0 0
24 Current (< 1 kHz to 30 kHz System by Direct 1 My} 100 mv 0.16 % 10 0.009 %

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- Using AC
Alternating AC Voltage @ 10 Measurement 0 0
25 Current (< 1 kHz to 30 kHz System by Direct L0V AV 0.005 % t0 0.009 %
GHz) Method
(Measure)
ELECTRO-
TECHNICAL- Using AC
Alternating AC Voltage @ 10 Measurement 0 0
26 Current (< 1 kHz to 30 kHz System by Direct 15QuiY 1R 0Y 0.008 % to 0.005 %
GHz) Method
(Measure)
ELECTRO-
TECHNICAL- Using AC
Alternating AC Voltage @ 100  |Measurement : o
27 Current (< 1 kHz to 1 MHz System by Direct SV IgLgY f.44t00.21%
GHz) Method
(Measure)
ELECTRO-
TECHNICAL- Using AC
Alternating AC Voltage @ 30 Measurement 0 0
28 Current (< 1 kHz to 100 kHz System by Direct ¥V toge,my 0.3 %10 0.0093 %
GHz) Method
(Measure)
ELECTRO-
TECHNICAL- Using AC
Alternating AC Voltage @ 30 Measurement 0 0
29 Current (< 1 kHz to 100 kHz System by Direct 10Vta200v 0.005 % t0 0.09 %
GHz) Method
(Measure)
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S.No Discipline / Group or::ﬁz::i?:db;eoc::::;ted Callhlzreatt’:g: g: I;/I;acset:;::zent v:#:::g:::ﬁ:;?:::;ﬂ:e Meqs_urement
Yy Capability(CMC)(*)
Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- Using AC
Alternating AC Voltage @ 30 Measurement 0 0
30 Current (< 1 kHz to 100 kHz System by Direct 100 Py JOL0 V 0.009 % t0 0.005 %
GHz) Method
(Measure)
ELECTRO-
TECHNICAL- . . :
, . Using Video Bridge
31 |Alternating Capacitance @ 1 |04 'MTS by Direct |1 uF to 10 mF 0.01 % t0 0.05 %
Current (< 1 kHz
Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- Using Capacitance
32 Alternating Capaqtage '@ 1 Measuring assembly |1 pF to 10 pF 0.02 % to 0.005 %
Current (< 1 kHz .
by Direct Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- Using Capacitance
33 Alternating epacigicge I Measuring assembly |10 pF to 1000 pF 0.005 %
Current (< 1 kHz :
by Direct Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- Using Capacitance
34 Alternating Capacitance @ 1 Measuring assembly |1000 pF to 1 uF 0.005 % to 0.011 %
Current (< 1 kHz .
by Direct Method
GHz)
(Measure)
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Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- \ . )
: . Using Video Bridge
35 |Alternating —Capacitance @ 100 |04 'uTs by Direct 10 mF to 1000 mF  [0.05 %
Current (<1 Hz
Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- )
, Using CT Test Bench
36 |Alternating — |CTPhase Angle @ | siandard CTby |0 minto 360 min |3 min
Current (< 1 50 Hz .
Comparison Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- ,
, Using CT Test Bench
37 Alternating CT Ratio @ 50 Hz & Standard CT by B o 2200 A j1 A 0.2 %
Current (< 1 . or5A
Comparison Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- Using Video Bridge
Alternating & Component 0 0
38 Current (< 1 Inductance @ 1 kHz Analyser by Direct 100 yH to 10 H 0.052 % to 0.055 %
GHz) Method
(Measure)
ELECTRO-
TECHNICAL- Phase Angle @ 40 Using Power Energy
Alternating Hz to 70 Hz (30 V to : o o o o
39 Current (< 1 500 V, 10 mA to 100 Standard by Direct [(-) 180 ° to (+) 180 °|0.006 ° to 0.007
Method
GHz) A)
(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- Power Factor
Xllztgr_'nl\gtcir?b (Lead/Lag) @ 40 Hz |Using Power Energy
40 Current (<gl to 70 Hz (30 V to Standard by Direct 0.1 PF to UPF 0.006 to 0.007
500V, 10 mA to Method
GHz) 100 A)
(Measure)
ELECTRO-
TECHNICAL- .
, Using PT Test Bench
41 Alternating LhRhage Allgle'@ with Standard PT by |0 min to 360 min 3 min
Current (< 1 50 Hz )
Comparison Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- ,
: Using PT Test Bench
Alternating . . 220V/110V ,63.5V to :
42 Current (< 1 PT Ratio @ 50 Hz with Stalndard PT by 33kV/110V, 63.5V 0.2 %
Comparison Method
GHz)
(Measure)
ELECTRO- énpehraseéA CAft(l)\/t(?o 70
TECHNICAL- Hy (393/\/ t0 500 V Using Power Energy
43 |Alternating ' Calibrator by Direct [0.03 Wh to 50 kWh 0.2 % to 0.021 %
10 mA to 100 A,
Current (< 1 Method
GHz) (Source) 0.1(Lead/Lag) to
UPF)
ELECTRO- 1 Phase Active
TECHNICAL- Power @ 40 to 70 Hz |Using Power Energy
44 | Alternating (30 V to 500V, 10 Calibrator by Direct [0.03 W to 50 kW 0.2 % t0 0.021 %

Current (< 1
GHz) (Source)

mA to 100 A, 0.1
(Lead/Lag) to UPF)

Method

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

ELECTRONICS REGIONAL TEST LABORATORY(WEST), GOVERNMENT OF INDIA,

MINISTRY OF ELECTRONICS & INFORMATION TECHNOLOGY, STQC DIRECTORATE,

PLOT NO. F-7&8, MIDC AREA, OPP.SEEPZ, ANDHERI(EAST), MUMBAI,
MAHARASHTRA, INDIA

ISO/IEC 17025:2017

Certificate Number CC-3862 Page No 10 of 60
Validity 19/03/2024 to 18/03/2026 Last Amended on -
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or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

3 Phase Active

ELECTRO-
TECHNICAL- Ege;ig)z 4% f/ot(')"gct)g Using Power Energy
45 |Alternating System by Direct 0.04 Wh to 30 kWh 0.2 % to 0.027 %
V, 10 mA to 100 A,
Current (<1 Method
GHz) (Source) 0.1(Lead/Lag) to
UPF)
ELECTRO- 3 Phase Active
TECHNICAL- Power @ 40 Hz to 70 |Using Power Energy
46 |Alternating Hz (40 Vto 300V, Calibrator by Direct [0.04 W to 30 kW 0.2 % t0 0.027 %
Current (< 1 10 mAto 100 A, 0.1 |Method
GHz) (Source) |[(Lead/Lag) to UPF
el usng G A
47 |Alternating AC Current @ 10 Hz Measure.ment Std & 10 A to 100 mA 001 %
to 1 kHz Std. Resistor by V /|
Current (< 1 Method )
GHz) (Source)
ELECTRO- Using MFC, AC
TECHNICAL-" {1 cirrent @ 1 kHz |Measurement Std &
48 |Alternating . 10 pA to 100 pA 0.2 %t00.05%
to 5 kHz Std. Resistor by V /1
Current (< 1 Method
GHz) (Source)
ELECTRO- Using MFC, AC
TECHNICAL- AC Current @ 1 kHz |Measurement Std
49 |Alternating 100 pA to 100 mA 0.05 % to 0.03 %

Current (< 1
GHz) (Source)

to 5 kHz

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

or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO- Using MFC & Trans-
TECHNICAL- AC Current @ 1 kHz |conductance
50 |Alternating o , 100 mAto 20 A 0.03 % to 0.09 %
to 5 kHz Amplifier by Direct
Current (<1 Method
GHz) (Source)
ELECTRO- Using Trans
TECHNICAL- conductance
51 |Alternating ﬁg ;U{‘EE';'T @10 1 amplifier, Std. 10 A to 100 A 0.02 % t0 0.1 %
Current (< 1 Resistor & 8%2 DMM
GHz) (Source) by V /| Method
ELECTROZ Using MFC, AC
TECHNICAL- AC Current @ 10 Hz |Measurement Std
52 |Alternating : 100 mAto 10 A 0.01 % to 0.03 %
to 1 kHz and Std. Resistor by
Current (§ 1 V/l method
GHz) (Source)
ELECTRO-
TECHNICAL- . ,
53 |Alternating  [AC Current @5 kHz JUsing MFC by Direct 1, 1 15 4 0.01 % to 0.057 %
to 10 kHz Method
Current (< 1
GHz) (Source)
ELECTRO-
TECHNICAL- . ,
54 |Alternating AC Current @ 5 kHz |Using MFC by Direct 2 Ato 10 A 0.03 %
to 10 kHz Method
Current (< 1
GHz) (Source)
ELECTRO- Using MFC with
TECHNICAL- Current coil & CT
55 |Alternating AC Current @ 50 Hz 20 Ato 3200 A 0.3%

Current (<1
GHz) (Source)

source by Direct
Method
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Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO-
TECHNICAL- : Using Standard
56 |Alternating ﬁﬁzResstance @l Resistors by Direct ?ﬁéhrmhm tol 0.023 % t0 0.017 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- : Using Standard
57 |Alternating ﬁﬁZRegstance @l Resistors by Direct |1 ohm to 10 kohm  [0.0008 % to 0.003 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- . Using Standard
58 |Alternating [ %" @ L IResistors by Direct rlnoomhm 0100 14012 % to 0.008 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- . .
59 |Alternating  |AC Voltage @ 10 Hz |Using MFC by Direct 11 v 100 my 0.2 % t0 0.015 %
to 10 kHz Method
Current (< 1
GHz) (Source)
ELECTRO-
TECHNICAL- . .
60 |Alternating  |AC Voltage @ 10 Hz |Using MFC by Direct 1,4y, 1990 v 0.004 % to 0.009 %
to 10 kHz Method
Current (< 1
GHz) (Source)
ELECTRO-
TECHNICAL- i .
61 |Alternating  |AC Voltage @ 10 Hz |Using MFC by Direct 1,44 vt 10y |0.015 % to 0.004 %

Current (<1
GHz) (Source)

to 10 kHz

Method
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Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

62

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

AC Voltage @ 10
kHz to 30 kHz

Using MFC by Direct
Method

1 mVto 100 mV

0.16 % to 0.0092 %

63

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

AC Voltage @ 10
kHz to 30 kHz

Using MFC by Direct
Method

10V to 1000 V

0.005 % to 0.009 %

64

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

AC Voltage @ 10
kHz to 30 kHz

Using MFC by Direct
Method

100 mVto 10V

0.0092 % to 0.005 %

65

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

AC Voltage @ 100
kHz to 1 MHz

Using MFC by Direct
Method

I1mVtol0V

1.3%t00.21 %

66

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

AC Voltage @ 30
kHz to 100 kHz

Using MFC by Direct
Method

1 mVto 100 mV

0.3 % to 0.0093 %

67

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

AC Voltage @ 30
kHz to 100 kHz

Using MFC by Direct
Method

10V to 200V

0.005 % to 0.009 %
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Material/Type of instrument
S.No Discipline / Group | or material to be calibrated
or measured / Quantity
Measured /Instrument

Calibration or Measurement
Method or procedure

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

* Calibration and
Measurement
Capability(CMC)(*)

ELECTRO-

TECHNICAL- 1 Violtage @ 30

Using MFC by Direct

1 (o) (0]

68 |Alternating kHz to 100 kHa Method 100 mVto 10V 0.0093 % to 0.005 %

Current (< 1

GHz) (Source)

ELECTRO-

TECHNICAL- Capacitance @ 1 Using 4 Terminal
69 |Alternating ng std. Capacitor by 1 yF to 10 mF 0.058 %

Current (< 1 Direct Method

GHz) (Source)

ELECTRO-

TECHNICAL- . : ;
70 |Alternating Capacitance @ 1 Using Std. Capacitor 1 pF 0.042 %

Current (< 1 kHz

GHz) (Source)

by Direct Method

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

Capacitance @ 1
kHz

Using Std.
Capacitors by Direct
Method

10 pF to 1000 pF 0.002 % to 0.001 %

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

Capacitance @ 1
kHz

Using Std. Capacitor
by Direct Method

1000 pF to 1 yF 0.001 % to 0.011 %

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

Capacitance @ 100
Hz

Using 4 Terminal
std. Capacitor by
Direct Method

10 mF to 1000 mF  |0.1 %
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ELECTRO-
TECHNICAL- Using Std. Inductor
74 |Alternating Inductance @ 1 kHz by Di . 100 pHto 10 H 0.052 %
y Direct Method
Current (< 1
GHz) (Source)
ELECTRO-
TECHNICAL- Phase Angle @ 40 to |Using Power &
75 [|Alternating 70 Hz (30 V to 500 |Energy Calibrator by |(+) 180° to (-) 180° |0.017 °
Current (< 1 V, 10 mAto 100 A) |Direct Method
GHz) (Source)
ELECTRO- Power Factor
TECHNICAL- (Lead/Lag) @ 40 Hz |Using Power Energy
76 |Alternating to 70 Hz (30 V to Calibrator by Direct |0.1 PF to UPF 0.013
Current (< 1 500V, 10 mA to 100 |Method
GHz) (Source) |A)
ELECTRO-
TECHNICAL- Using 8%2 DMM and
77 |DIRECT DC Current Standard Resistor by |1 Ato 20 A 0.002 % to 0.006 %
CURRENT V /| Method
(Measure)
ELECTRO-
TECHNICAL- Using 8% DMM and
78 |DIRECT DC Current Standard Resistor by |1 nA to 100 pA 0.003 % to 0.002 %
CURRENT V /| Method
(Measure)
ELECTRO-
TECHNICAL- Using 8%2 DMM and
79 |DIRECT DC Current Standard Resistor by |100 pAto 1 A 0.002 %
CURRENT V /| Method
(Measure)
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ELECTRO-
TECHNICAL- Using 8% DMM and
80 |DIRECT DC Current Standard Resistor by | 100 pA to 100 mA 0.002 % to 0.001 %
CURRENT V /| Method
(Measure)
ELECTRO-
TECHNICAL- Using 8% DMM and
81 |DIRECT DC Current Standard Resistor by | 100 A to 500 A 0.01 % to 0.04 %
CURRENT V /| Method
(Measure)
ELECTRO-
TECHNICAL- Using 8%2 DMM and
82 |DIRECT DC Current Standard Resistor by [100 mAto 1 A 0.001 % to 0.002 %
CURRENT V /| Method
(Measure)
ELECTRO- .
o
83 |DIRECT DC Current . 100 pAto 1nA 0.05 % t0 0.003 %
Resistor by V /|
CURRENT
Method
(Measure)
ELECTRO-
TECHNICAL- Using 8% DMM and
84 |DIRECT DC Current Standard Resistor by |20 A to 100 A 0.006 % to 0.01 %
CURRENT V /| Method
(Measure)
ELECTRO-
TECHNICAL- Using HV Probe with
85 |DIRECT DC High Voltage DMM by Direct 1 kV to 50 kV 0.05% t0 0.5 %
CURRENT Method
(Measure)
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EEEE'TNFI‘&L_ Using DCC Bridge
DC Resistance (4 and Standard 0.1 mohm to 100 o
86 |DIRECT ) . : 0.001 %
wire) Resistor by Direct mohm
CURRENT
Method
(Measure)
ELECTRO- Using 8% DMM, MFC
TECHNICAL; DC Resistance (4 and Standard
87 |DIRECT ) . 1 Gohmto 1 Tohm |0.001 % to 0.05 %
wire) Resistor by
CURRENT :
Comparison Method
(Measure)
ELECTRO} Using 8% DMM, MFC
TECHNICRL- DC Resistance (4 and Standard
88 |DIRECT ) . 1 Mohm to 1 Gohm |0.0003 % to 0.001 %
wire) Resistor by
CURRENT .
comparison Method
(Measure)
ELECTRO- Using DCC Bridge
TECHNICAL- .
DC Resistance (4 and Standard 1 ohm 0
89 |DIRECT . . . 0.0003 %
wire) Resistor by Direct to 1 Mohm
CURRENT
Method
(Measure)
ELECTRO-
TECHNICAL- . Using DCC Bridge &
90 |DIRECT \E’vﬁges'“a”ce (4 |standard Resistor by 199 thor:m 0.001 % to 0.0003 %
CURRENT Direct Method
(Measure)
ELECTRO-
TECHNICAL- Using Nano
91 |DIRECT DC Voltage voltmeter by Direct |1 mV to 100 mV 0.007 % to 0.0005 %
CURRENT Method
(Measure)
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ELECTRO-
TECHNICAL- Using Nano
92 |DIRECT DC Voltage voltmeter by Direct [10 uVto 1 mV 0.015 % to 0.007 %
CURRENT Method
(Measure)
ELECTRO- Using 8%2 DMM, DC
TECHNICAL- Ref. STD, Ref. 0
93 |DIRECT DC Voltage Divider with Null  |100 mV to 1000 V 8‘0005 %0 0.0003
CURRENT Detector by °
(Measure) Comparison Method
ELECTRO-
TECHNICAL- : .
94 |DIRECT DC Current yond HFC Dy Direct 13 at0 20 4 0.002 % to 0.006 %
CURRENT
(Source)
ELECTRO-
TECHNICAL- . .
95 |DIRECT DC Current k’,lse't”hgog"FC oy Direct 110 Ao 100 yA  |0.003 % to 0.002 %
CURRENT
(Source)
ELECTRO-
TECHNICAL- Using DC High
96 |DIRECT DC Current Current Source by 100 Ato 500 A 0.01 % to 0.02 %
CURRENT Direct Method
(Source)
ELECTRO- : .
TECHNICAL- 'llgfgggcl\gggu\l\cl!ttahnce
97 |DIRECT DC Current o : 20Ato 100 A 0.006 % to 0.01 %
amplifier by Direct
CURRENT
Method
(Source)
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ELECTRO-
TECHNICAL- Using MFC with
98 |DIRECT DC Current Current Coil by 20 Ato 1000 A 0.2%
CURRENT Direct Method
(Source)
ELECTRO-
TECHNICAL- Using HV Source
99 |DIRECT DC High Voltage with HV Divider by |1 kV to 50 kV 0.05 % to 0.5 %
CURRENT Direct Method
(Source)
ELECTRO-
TECHNICAL- DC Power (100 mV Usina MFC by Direct
100 |DIRECT to 1000 V, 100 mA Methgod y 10 mW to 20 kW 0.025 % to 0.07 %
CURRENT to 20 A)
(Source)
ELECTRO-
TECHNICAL- : Using Standard
101 |DIRECT \?VﬁeR)es'Stance (4 |Resistor by Direct ?ﬁih”r:f’hm 0100 19,001 %
CURRENT Method
(Source)
ELECTRO- Using Standard
TECHNICAL- DC Resistance (4 Resistor and Decade
102 |DIRECT ) . 1 Mohm to 10 Gohm |0.0005 % to 0.001 %
wire) Resistance Box by
CURRENT .
Direct Method
(Source)
ELECTRO-
TECHNICAL- . Using Standard 0
103 |DIRECT \?vﬁges'“a”ce (4 |Resistor by Direct tloolhmohm 00/'0002 % to 0.0005
CURRENT Method °
(Source)
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or measured / Quantity procequre where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- DC Resistance (4 Using Standard
104 |DIRECT wig) Resistor by Direct 10 Gohm to 1 Tohm [0.001 % to 0.2 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- DC Resistance (4 Using Standard
105 |DIRECT wire) Resistors by Direct |100 mohm to 1 ohm |0.0002 % to 0.001 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- . .
106 | DIRECT DC Voltage IL\J,lse't”hgog"FC by Direct |1 vto 100mv {0.002 % to 0.0005 %
CURRENT
(Source)
ELECTRO-
TECHNICAL- . . 0
107 |DIRECT DC Voltage k’,lzt”hgog"FC oy Direct |4 v 010 v 8‘0002 % t0 0.0001
CURRENT ]
(Source)
ELECTRO-
TECHNICAL- . .
108 |DIRECT DC Voltage Il\J,lse't”hgog"FC by Direct 114 v to 1 mv 0.005 % to 0.002 %
CURRENT
(Source)
ELECTRO-
TECHNICAL- ; . 0
109 | DIRECT DC Voltage Il\J,lse't”hgo(';"FC oy Direct 1160 mv to 1000 V 00/'0005 %10 0.0003
CURRENT °
(Source)
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ELECTRO- Oscilloscope -
TECHNICAL- : . \ .
110 |ELECTRICAL Amphtqde (Vertical [Using MFC by Direct 1mVto 6.5V 017 %
Deflection factor) - |Method
EQUIPMENT
50 ohm
(Source)
ELECTRO- Oscilloscope -
TECHNICAL- . . . \
111 |ELECTRICAL Amphtqde (Vertical [Using MFC by Direct 1mVto 130 V 017 %
Deflection factor) -1 |Method
EQUIPMENT
Mohm
(Source)
ELECTRO-
TECHNICAL- oetilloseond - Using MFC & Signal
112 |ELECTRICAL Bandwidthp Generator by Direct |10 Hz to 3 GHz 2%to5%
EQUIPMENT Method
(Source)
ELECTRO-
TECHNICAL- 1 . . . o
113 |ELECTRICAL (B):;:lelloscope - Time kjaselphgog/lFC by Direct 2nsto5 s oO/.OOll % to 0.0003
EQUIPMENT 3
(Source)
ELECTRO-
TECHNICAL- Using RF Power
RF/MICROWAYV |RF Level / Power @ . (-) 50 dBmto 13
114 E (1 GHZ AND |100 kHz to 3 GHz I[\)/Iiiteeét[ \ll\v/llé?hs;ednsor by dBm 0.22 dB to 0.28 dB
ABOVE)
(Measure)
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ELECTRO-
TECHNICAL- Using RF Power
RF/MICROWAV |RF Level / Power @ 3 . (-) 50 dBm to 13
115 16 (1 GHZ AND | GHz to 18 GHz '\D"ﬁgecrt"r;'g;hs:(g‘sor oY1 4Bm 0.22 dB to 0.26 dB
ABOVE)
(Measure)
ELECTRO-
TECHNICALS Using Synthesized
RF/MICROWAYV |RF Level / Power @ : (-) 50 dBmto 13
116 11 GHzZ AND |10 kHz to 3 GHz ?)Ii?r??tl ﬁi{fggtor by 1 4Bm 0.24\dB to 0.28 dB
ABOVE)
(Source)
ELECTRO-
TECHNICAL- Using Synthesized
RF/MICROWAV |RF Level / Power @ 3| .: (-) 50 dBmto 13
117 E (1 GHZ AND |GHz to 6 GHz E)IigrQ?tl ﬁg?heggtor by dBm 0.24 dB t0 0.28 dB
ABOVE)
(Source)
ELECTRO-
TECHNICAL- ) -
118 |[TEMPERATURE 'Il?jh-e-lt:?/np(fcou A gfr'ggt?\,l/; t?\m/l by 19 oc to 1800 °C 0.04 °C
SIMULATION P
(Measure)
ELECTRO-
TECHNICAL- . 5
119 | TEMPERATURE %h'eTrympoecou " g?rlggt?w/é t?\w bY 19 o to 2320 °C 0.25 °C
SIMULATION P
(Measure)
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Measured /Instrumem):l and Frequency) . Y B
ELECTRO-
TECHNICAL- . 5 o
o [Tewremarine (E-TIe L usng oMoy ) 210°C101000 g
SIMULATION P
(Measure)
ELECTRO-
TECHNICAL- . o
121 | TEMPERATURE ) - Type Using 8'2 DMM by  |(-) 210 °C to 1200 0.013 °C
SIMULATION Thermocouple Direct Method C
(Measure)
ELECTRO-
TECHNICAL- . L :
2 Tewrematine (ST Usnas oMby 02707101372 g
SIMULATION P
(Measure)
ELECTRO-
TECHNICAL- . L
123 | TEMPERATURE #Hgﬁ;ou 2 Busrlggt?vl/étaw BY () 200 °C to 900 °C |0.04 °C
SIMULATION P
(Measure)
ELECTRO-
TECHNICAL- : . o
s et (NTe [l E DA by ()210°C0 1300 g g
SIMULATION P
(Measure)
ELECTRO-
TECHNICAL- : )
125 | TEMPERATURE $h'eTr?’npoecou A glsr'ggtmtag"g" OY" 1(,) 50 °C to 1768 °C |0.035 °C
SIMULATION P
(Measure)
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126

ELECTRO-
TECHNICAL-
TEMPERATURE
SIMULATION
(Measure)

RTD (PT 385 - 100
ohm)

Using 8%2 DMM by
Direct Method

(-) 200 °C
to 650 °C

0.01 °C

127

ELECTRO-
TECHNICAL-
TEMPERATURE
SIMULATION
(Measure)

RTD (PT 385 - 1000
ohm)

Using 8%2 DMM by
Direct Method

(-) 200 °C to 650 °C

0.01 °C

128

ELECTRO-
TECHNICAL-
TEMPERATURE
SIMULATION
(Measure)

S - Type
Thermocouple

Using 8%2 DMM by
Direct Method

(-) 50 °Cto 1768 °C

0.043 °C

129

ELECTRO-
TECHNICAL-
TEMPERATURE
SIMULATION
(Measure)

T-Type
Thermocouple

Using 8%2 DMM by
Direct Method

(-) 270 °C to 400 °C

0.038 °C

130

ELECTRO-
TECHNICAL-
TEMPERATURE
SIMULATION
(Measure)

U-Type
Thermocouple

Using 8%2 DMM by
Direct Method

(-) 200 °C to 600 °C

0.03 °C

131

ELECTRO-
TECHNICAL-
TEMPERATURE
SIMULATION
(Source)

B - Type
Thermocouple

Using MFC by Direct
Method

0 °Cto 1820 °C

0.07 °C
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132

ELECTRO-
TECHNICAL-
TEMPERATURE
SIMULATION
(Source)

C-Type
Thermocouple

Using MFC by Direct
Method

0 °Cto 2320 °C

0.09 °C

133

ELECTRO-
TECHNICAL-
TEMPERATURE
SIMULATION
(Source)

E-Type
Thermocouple

Using MFC by Direct
Method

(-) 270 °C to 1000
°C

0.11 °C

134

ELECTRO-
TECHNICAL-
TEMPERATURE
SIMULATION
(Source)

J-Type
Thermocouple

Using MFC by Direct
Method

(-) 210 °Cto 1200
°C

0.08 °C

135

ELECTRO-
TECHNICAL-
TEMPERATURE
SIMULATION
(Source)

K-Type
Thermocouple

Using MFC by Direct
Method

(-) 270 °Cto 1372
oC

0.06 °C

136

ELECTRO-
TECHNICAL-
TEMPERATURE
SIMULATION
(Source)

L - Type
Thermocouple

Using MFC by Direct
Method

(-) 200 °C to 900 °C

0.02 °C

137

ELECTRO-
TECHNICAL-
TEMPERATURE
SIMULATION
(Source)

N - Type
Thermocouple

Using MFC by Direct
Method

(-) 270 °Cto 1300
°C

0.06 °C
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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)(*)

138

ELECTRO-
TECHNICAL-
TEMPERATURE
SIMULATION
(Source)

R - Type
Thermocouple

Using MFC by Direct
Method

(-)50°Cto 1768 °C |0.2 °C

139

ELECTRO-
TECHNICAL-
TEMPERATURE
SIMULATION
(Source)

RTD (PT 385 - 100
ohm)

Using MFC by Direct
Method

(-) 199 °Cto 650 °C [0.03 °C

140

ELECTRO-
TECHNICAL-
TEMPERATURE
SIMULATION
(Source)

RTD (PT 385 - 1000
ohm)

Using MFC by Direct
Method

(-) 199 °Cto 650 °C |0.03 °C

141

ELECTRO-
TECHNICAL-
TEMPERATURE
SIMULATION
(Source)

S - Type
Thermocouple

Using MFC by Direct
Method

(-)50°Cto 1768 °C |0.2 °C

142

ELECTRO-
TECHNICAL-
TEMPERATURE
SIMULATION
(Source)

T-Type
Thermocouple

Using MFC by Direct
Method

(-) 270 °Cto 400 °C |[0.09 °C

143

ELECTRO-
TECHNICAL-
TEMPERATURE
SIMULATION
(Source)

U-Type
Thermocouple

Using MFC by Direct
Method

(-) 200 °Cto 600 °C |0.02 °C
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MINISTRY OF ELECTRONICS & INFORMATION TECHNOLOGY, STQC DIRECTORATE,
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Accreditation Standard ISO/IEC 17025:2017
Certificate Number CC-3862 Page No 27 of 60
Validity 19/03/2024 to 18/03/2026 Last Amended on -
Mea?urand 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)
ELECTRO- Using Frequenc
TECHNICAL- Cour?ter vx?ith d
144 | TIME & Frequency Rubedli Raterence 1 mHz to 18 GHz 2 E-10
FREQUENCY .
by Direct Method/
(Measure)
ELECTRO- Using Frequenc
TECHNICAL- coungter R?Jbidiux;n
145 |TIME & Time Interval F 100 ms to 10000 s 1.64 E-5to 5 E-8
FREQUENCY requency counter
Direct Method
(Measure)
ELECTRO:- Using Frequenc
TECHNICgL- Cour?ter vx(/qith :
146 |TIME & Time Period - 3.3 ns to 1000 s 2.1 E-10
Rubidium Reference
FREQUENCY )
by Direct Method
(Measure)
ELECTRO- Using Signal
TECHNICAL- Gengratgr with
147 |TIME & Frequency . 1 mHz to 18 GHz 3E-11
Rubedium Reference
FREQUENCY .
by Direct Method
(Source)
ELECTRO- Using Frequency
TECHNICAL- Counter, Rubidium
148 |TIME & Time Reference with 3.3nsto 1000 s 7E-10
FREQUENCY Signal Generator by
(Source) Direct Method
Using Digital
MECHANICAL-
149 | ACCELERATION Tachometer - (Non |Tachometer & RPM |1000 rpm to 99900 0.13 %
Contact) generator by rpm
AND SPEED )
Comparison Method
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Accreditation Standard
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SCOPE OF ACCREDITATION

ELECTRONICS REGIONAL TEST LABORATORY(WEST), GOVERNMENT OF INDIA,

MINISTRY OF ELECTRONICS & INFORMATION TECHNOLOGY, STQC DIRECTORATE,

PLOT NO. F-7&8, MIDC AREA, OPP.SEEPZ, ANDHERI(EAST), MUMBAI,
MAHARASHTRA, INDIA

ISO/IEC 17025:2017

Certificate Number CC-3862 Page No 28 of 60
Validity 19/03/2024 to 18/03/2026 Last Amended on -
MNLea?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)
Using Digital
MECHANICAL-
150 [ACCELERATION | [@Chometer - (Non —jTachometer & RPM 5 1 151000 rpm [1.1 %
Contact) generator by
AND SPEED )
Comparison Method
MECHANICAL- |Electronic Weighing Using E1 class
WEIGHING Balance - Class | and g .
151 ... |standard weights as |0to 20 g 0.03 mg
SCALE AND Coarser (Readability or OIML R 76-1
BALANCE £ 0.002 mg) P
MECHANICAL- |Electronic Weighing .
Using E1 Class
152 WEIGHING Balange Zelags I.a.nd standard weights as |> 20 g to 200 g 0.14 mg
SCALE AND Coarser (Readability or OIML R 76-1
BALANCE £ 0.01 mg) P
MECHANICAL- |Electronic Weighing .
WEIGHING Balance - Class |l Loigags] & E.2 class
153 standard weights as |> 200 g to 12 kg 76 mg
SCALE AND and Coarser or OIML R 76-1
BALANCE (Readability : 0.1 g) [P
Using E1 Class
standard weights
and Balances
MECHANICAL- |Accuracy Class E2 (Readability : 0.002
154 WEIGHTS and Coarser mgq) by substitution 29 0.014 mg
Method based on
ABBA cycles as per
OIMLR 111-1
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ELECTRONICS REGIONAL TEST LABORATORY(WEST), GOVERNMENT OF INDIA,
MINISTRY OF ELECTRONICS & INFORMATION TECHNOLOGY, STQC DIRECTORATE,
PLOT NO. F-7&8, MIDC AREA, OPP.SEEPZ, ANDHERI(EAST), MUMBAI,
MAHARASHTRA, INDIA

Accreditation Standard ISO/IEC 17025:2017
Certificate Number CC-3862 Page No 29 of 60
Validity 19/03/2024 to 18/03/2026 Last Amended on -

Laboratory Name :

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

Measurement range and

Calibration or Measurement additional parameters
Method or procedure where applicable(Range

and Frequency)

* Calibration and
Measurement
Capability(CMC)(*)

Using E1 Class
standard weights
and Balances
MECHANICAL- |Accuracy Class E2 (Readability : 0.01
WEIGHTS and Coarser mgq) by substitution
Method based on
ABBA cycles as per
OIMLR 111-1

155 2009 0.12 mg

Using E1 Class
standard weights
and Balance
MECHANICAL- |Accuracy Class E2 (Readability : 0.002
WEIGHTS and Coarser mg) by substitution
Method based on
ABBA cycle as per
OIMLR 111-1

156 lg 0.012 mg

Using E1 Class
standard weights
and Balances
MECHANICAL- |Accuracy Class E2 (Readability : 0.01
WEIGHTS and Coarser mg) by substitution
Method based on
ABBA cycles as per
OIMLR 111-1

157 100 g 0.12 mg
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ELECTRONICS REGIONAL TEST LABORATORY(WEST), GOVERNMENT OF INDIA,
MINISTRY OF ELECTRONICS & INFORMATION TECHNOLOGY, STQC DIRECTORATE,
PLOT NO. F-7&8, MIDC AREA, OPP.SEEPZ, ANDHERI(EAST), MUMBAI,
MAHARASHTRA, INDIA

Accreditation Standard ISO/IEC 17025:2017
Certificate Number CC-3862 Page No 30 of 60
Validity 19/03/2024 to 18/03/2026 Last Amended on -

Laboratory Name :

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

Measurement range and

Calibration or Measurement additional parameters
Method or procedure where applicable(Range

and Frequency)

* Calibration and
Measurement
Capability(CMC)(*)

Using E1 Class
standard weights
and Balances
(Readability : 0.002
mg & Coarser) by 20 g 0.03 mg
substitution Method
based on ABBA
cycles as per OIML R
111-1

MECHANICAL- |Accuracy Class E2

158 WEIGHTS and Coarser

Using E1 Class
standard weights
and Balances
(Readability : 0.002
mg & Coarser) by 20 g 0.03 mg
substitution Method
based on ABBA
cycles as per OIML R
111-1

MECHANICAL- |Accuracy Class F1

159 WEIGHTS and Coarser

Using E1 Class
standard weights
and Balances
MECHANICAL- |Accuracy Class F1 (Readability : 0.002
WEIGHTS and Coarser mg) by substitution
Method based on
ABBA cycles as per
OIMLR 111-1

160 59 0.024 mg
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ELECTRONICS REGIONAL TEST LABORATORY(WEST), GOVERNMENT OF INDIA,
MINISTRY OF ELECTRONICS & INFORMATION TECHNOLOGY, STQC DIRECTORATE,
PLOT NO. F-7&8, MIDC AREA, OPP.SEEPZ, ANDHERI(EAST), MUMBAI,
MAHARASHTRA, INDIA

Laboratory Name :

Accreditation Standard ISO/IEC 17025:2017
Certificate Number CC-3862 Page No 31 of 60
Validity 19/03/2024 to 18/03/2026 Last Amended on -

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

Measurement range and

Calibration or Measurement additional parameters
Method or procedure where applicable(Range

and Frequency)

* Calibration and
Measurement
Capability(CMC)(*)

Using E1 Class
standard weights
and Balances
MECHANICAL- |Accuracy Class F1 (Readability : 0.01
WEIGHTS and Coarser mgq) by substitution
Method based on
ABBA cycles as per
OIMLR 111-1

161 509 0.06 mg

Using E1 Class
standard weights
and Balances
MECHANICAL- |Accuracy Class F1 (Readability : 0.002
WEIGHTS and Coarser mg) by substitution
Method based on
ABBA cycles as per
OIMLR 111-1

162 500 mg 0.01 mg

Using E1 Class
standard weights
and Balances
(Readability : 0.002
mg & Coarser) by 10g 0.03mg
substitution Method
based on ABBA
cycles as per OIML R
111-1

MECHANICAL- |Accuracy Class F1

163 WEIGHTS and Coarser
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SCOPE OF ACCREDITATION

ELECTRONICS REGIONAL TEST LABORATORY(WEST), GOVERNMENT OF INDIA,
MINISTRY OF ELECTRONICS & INFORMATION TECHNOLOGY, STQC DIRECTORATE,
PLOT NO. F-7&8, MIDC AREA, OPP.SEEPZ, ANDHERI(EAST), MUMBAI,
MAHARASHTRA, INDIA

Accreditation Standard ISO/IEC 17025:2017
Certificate Number CC-3862 Page No 32 of 60
Validity 19/03/2024 to 18/03/2026 Last Amended on -

Laboratory Name :

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

Measurement range and

Calibration or Measurement additional parameters
Method or procedure where applicable(Range

and Frequency)

* Calibration and
Measurement
Capability(CMC)(*)

Using E1 Class
standard weights
and Balances
MECHANICAL- |Accuracy Class F1 (Readability : 0.002
WEIGHTS and Coarser mgq) by substitution
Method based on
ABBA cycles as per
OIMLR 111-1

164 100 mg 0.006 mg

Using E1 Class
standard weights
and Balances
MECHANICAL- |Accuracy Class F1 (Readability : 0.002
WEIGHTS and Coarser mg) by substitution
Method based on
ABBA cycles as per
OIMLR 111-1

165 200 mg 0.01 mg

Using E1 Class
standard weights
and Balance
MECHANICAL- |Accuracy Class F2 (Readability : 0.002
WEIGHTS and Coarser mg) by substitution
Method based on
ABBA cycles as per
OIMLR 111-1

166 2 mg 0.01 mg
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ELECTRONICS REGIONAL TEST LABORATORY(WEST), GOVERNMENT OF INDIA,
MINISTRY OF ELECTRONICS & INFORMATION TECHNOLOGY, STQC DIRECTORATE,
PLOT NO. F-7&8, MIDC AREA, OPP.SEEPZ, ANDHERI(EAST), MUMBAI,
MAHARASHTRA, INDIA

Laboratory Name :

Accreditation Standard ISO/IEC 17025:2017
Certificate Number CC-3862 Page No 33 of 60
Validity 19/03/2024 to 18/03/2026 Last Amended on -
Measurand or Reference Measurement range and % Cali :
o | Disciline  Group | o wakano e e eoraens | Cobration or Messurement | - adeitional parameters | - (Al e
or measured / Quantity procoUN where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
Using E1 Class
standard weights
and Balances
MECHANICAL- |Accuracy Class F2 (Readability : 0.002
167 WEIGHTS and Coarser mgq) by substitution 2809 0.01 mg
Method based on
ABBA cycles as per
OIMLR 111-1
Using E1 Class
standard weights
and Balance
MECHANICAL- |Accuracy Class F2 (Readability : 0.002
168 WEIGHTS and Coarser mg) by substitution 1 mg (3:0044mg
Method based on
ABBA cycle as per
OIMLR 111-1
Using E1 Class
standard weights
and Balance
MECHANICAL- |Accuracy Class F2 (Readability 0.002
163 WEIGHTS and Coarser mg) by substitution pd'mg 0.004 mg
Method based on
ABBA cycles as per
OIMLR 111-1
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ELECTRONICS REGIONAL TEST LABORATORY(WEST), GOVERNMENT OF INDIA,
MINISTRY OF ELECTRONICS & INFORMATION TECHNOLOGY, STQC DIRECTORATE,
PLOT NO. F-7&8, MIDC AREA, OPP.SEEPZ, ANDHERI(EAST), MUMBAI,
MAHARASHTRA, INDIA

Laboratory Name :

Accreditation Standard ISO/IEC 17025:2017
Certificate Number CC-3862 Page No 34 of 60
Validity 19/03/2024 to 18/03/2026 Last Amended on -
Measurand or Reference Measurement range and % Cali :
o | Disciline  Group | o wakano e e eoraens | Cobration or Messurement | - adeitional parameters | - (Al e
or measured / Quantity procoUN where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
Using E1 class
standard weights
and Balances
MECHANICAL- |Accuracy Class F2 (Readability : 0.002
170 WEIGHTS and Coarser mgq) by substitution Mg 0.01 mg
Method based on
ABBA cycles as per
OIMLR 111-1
Using E1 Class
standard weights
and Balances
MECHANICAL- |Accuracy Class F2 (Readability : 0.002
171 WEIGHTS and Coarser mg) by substitution R0 Mg (01 g
Method based on
ABBA cycles as per
OIMLR 111-1
Using E2 Accuracy
Class standard
weights and
Balances
MECHANICAL- |Accuracy Class M2 npem—
172 WEIGHTS und Coapder (Readabllllty.. 0.1g) |5kg 120 mg
by substitution
Method based on
ABBA cycles as per
OIMLR 111-1
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ELECTRONICS REGIONAL TEST LABORATORY(WEST), GOVERNMENT OF INDIA,
MINISTRY OF ELECTRONICS & INFORMATION TECHNOLOGY, STQC DIRECTORATE,
PLOT NO. F-7&8, MIDC AREA, OPP.SEEPZ, ANDHERI(EAST), MUMBAI,
MAHARASHTRA, INDIA

ISO/IEC 17025:2017
CC-3862
19/03/2024 to 18/03/2026

Laboratory Name :

Accreditation Standard
Certificate Number
Validity

Page No 35 of 60
Last Amended on -

Measurand or Reference

Material/Type of instrument
or material to be calibrated
or measured / Quantity

S.No Discipline / Group

Calibration or Measurement
Method or procedure

Measurement range and
additional parameters
where applicable(Range

* Calibration and
Measurement
Capability(CMC)(*)

Measured /Instrument and Frequency)

Using E2 Class
standard weights
and Balance
(Readability : 0.1 g)
by substitution
Method based on
ABBA cycles as per
OIMLR 111-1

MECHANICAL-
WEIGHTS

Accuracy Class M2

173 and Coarser

10 kg 120 mg

Using E2 Class
standard weights
and Balance
(Readability : 0.1 g)
by substitution
Method based on
ABBA cycles as per
OIMLR 111-1

MECHANICAL-
WEIGHTS

Accuracy Class M3

174 and Coarser

500 ¢ 120 mg

Using E2 Class
standard weights
and Balance
(Readability :0.1 g)
by substitution
Method based on
ABBA cycles as per
OIMLR 111-1

MECHANICAL-
WEIGHTS

Accuracy Class M3

175 and Coarser

1 kg 120 mg
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MINISTRY OF ELECTRONICS & INFORMATION TECHNOLOGY, STQC DIRECTORATE,
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ISO/IEC 17025:2017
CC-3862

Laboratory Name :

Accreditation Standard

Certificate Number Page No 36 of 60

Validity 19/03/2024 to 18/03/2026 Last Amended on -
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)
Using E2 Class
standard weights
and Balance
MECHANICAL- |Accuracy Class M3  |(Readability :0.1 g)
176 WEIGHTS and Coarser by substitution 2kg 120 mg
Method based on
ABBA cycles as per
OIMLR 111-1
Using RH &
THERMAL- ﬁ]llii(al-ce):nvf/)iikr\altnugﬁilt Temperature 20 % rh
177 |SPECIFIC HEAT e derngl sehsors Indicator with to95 % rh @ 25 °C, |0.2 °C
& HUMIDITY Th " |sensor, Chamber by |40 °C, 55 °C
ermo Hygrometer .
Comparison Method
Using RH &
THERMAL- :qr:-d!iéc&als:nvf/)iikr]altnubrﬁilt Temperature 20 % rh to 95 % rh
178 |SPECIFIC HEAT or Extdrnalschsors Indicator with @ 25°C,40°C,55 [|1%rh
& HUMIDITY Thermo H romete'r sensor, Chamber by |[°C
y9 Comparison Method
Digital Temperature . :
179 |THERMAL- |indicator with sensor gs'ggrﬁR;;"s’gg D1 1250 °c (..
TEMPERATURE |of Chambers, Baths |>Y <°™MP to 600 °C '
. o method
(Single Position)
Digital temperature
indicator with Using PRT with DTI
THERMAL- - (-) 80 °C °
180 TEMPERATURE Sensor of Chambers, |by comparison t0 250 °C 0.05 °C
Freezers, Baths method
(Single Position)
L Using PRT with DTI
THERMAL- Liquid in glass : ! o o o
181 TEMPERATURE |thermometer Oil bath.by (-) 80 °Cto250°C [0.57°C
Comparison Method

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




S8z, @ s National Accreditation Board for
itacm A i Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

ELECTRONICS REGIONAL TEST LABORATORY(WEST), GOVERNMENT OF INDIA,
MINISTRY OF ELECTRONICS & INFORMATION TECHNOLOGY, STQC DIRECTORATE,
PLOT NO. F-7&8, MIDC AREA, OPP.SEEPZ, ANDHERI(EAST), MUMBAI,
MAHARASHTRA, INDIA

Laboratory Name :

Accreditation Standard ISO/IEC 17025:2017
Certificate Number CC-3862 Page No 37 of 60
Validity 19/03/2024 to 18/03/2026 Last Amended on -
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)
RTD with or without |Using PRT with DTI
THERMAL- - \ (-) 80 °C o
182 TEMPERATURE indicator, Data and Oil path by t0 250 °C 0.07 °C
logger, Scanner Comparison Method
: . Using PRT with DTI
Lg3 | THERMAL- ﬁ]z?c;"t';? ‘E)ra"t";thwt and Dry Block 250 °C 0.16 °C
TEMPERATURE loaBar S'canner calibrator by to 600 °C '
9ger, Comparison Method
Thermocouples with #Jﬁ;nr?niggﬁele with
184 THERMAL- or without indicator, DTI and Dr pblock 300 °C 13 °C
TEMPERATURE |Data logger, . y to 1000 °C '
Scanner urnace.by
Comparison Method
Thermocouples with |Using PRT with DTI
185 THERMAL- or without indicator, |and Dry block 50 °C 0.16 °C
TEMPERATURE [Data loggers, furnace by to 600 °C '
Scanner Comparison Method
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ELECTRONICS REGIONAL TEST LABORATORY(WEST), GOVERNMENT OF INDIA,
MINISTRY OF ELECTRONICS & INFORMATION TECHNOLOGY, STQC DIRECTORATE,
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ISO/IEC 17025:2017

Laboratory Name :

Accreditation Standard

Certificate Number CC-3862 Page No 38 of 60
Validity 19/03/2024 to 18/03/2026 Last Amended on -
Mrt(:?'?aul;?;:eoorfﬁifsi:ﬁ:\c:nt . . Meas_u_rement range and * Calibration and
S:No | Discipline / Group | or material to be calibrated “Mothod o procedure. | where applicabie(Range Measurement
Y and Frequency) Capability(CMC)(*)
Measured /Instrument
Site Facility
ELECTRO- 1 Phase AC Active
TECHNICAL- Energy @ 40 Hz to Using Power
Alternating 70 Hz (40 V to 320 . 0
1 Current (< 1 V. 10 mA to 20 A, @Ir;z;:]yc)z;r by Direct [0.04 Wh to 6.4 kWh |0.031 %
GHz) 0.1 (lag/Lead) to
(Measure) UPF)
ELECTRO- 1 Phase AC Active
TECHNICAL- Power @ 40 Hzto 70 Using Power
Alternating Hz (40 V to 320 V, . .
2 Current (< 1 10 mA to 20 A, Qr:zlhyozgr by Direct [0.04 W to 6.4 kW 0.03 %
GHz) 0.1(lag/Lead) to
(Measure) UPF)
ELECTRO- 3 Phase AC Active
TECHNICAL- Power @ 40 Hzto 70 Using Power Energy
3 |Alternating — |Hz (40V 0 320V, | ipator by Direct |0.04Wto6.4kw  0.03 %
Current (< 1 10 mA to 20 A, Method
GHz) 0.1(Lag/Lead) to
(Measure) UPF)
ELECTRO-
TECHNICAL- .
: Using 8% DMM and
g4 |Alternating — fAC Current @ 50 Hz for- 14 Resistor by [20 A to 100 A 0.05 %
Current (< 1 to 1 KHz
V /| Method
GHz)
(Measure)
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MINISTRY OF ELECTRONICS & INFORMATION TECHNOLOGY, STQC DIRECTORATE,
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Page No 39 of 60
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::a::z;i:ll"t:db;ec;:::::i::;ed Method or procedure where applicable(Range Cageb?ﬁ:;?glwfg)t(:)
Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- \
: Using 8%2 DMM and
5 |Alternating — AC Current @ 50 Hz | o 4o Resistor by |1 A to 20 A 0.05% to 0.08%
Current (< 1 to 5 KHz
V /| Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- .
: Using 8%2 DMM and
g |Alternating — JAC Current @ 50 Hz | gi o rq Resistor by |100 mA to 1 A 0.04 % to 0.08 %
Current (<1 to 5 kHz
V /| Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- , .
, ) Using HV Probe with
7 Alternating AC High Voltage @ DMM by Direct 1KV to 5 kV 1%
Current (< 1 50 Hz
Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- : .
) . Using HV Probe with
g [|Alternating — [AC High Voltage @ |y’ Direct 5 KV to 28 kV 1%to2 %
Current (< 1 50 Hz
Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- Using Precision
9 Alternating AC Resistance @ 1 Component Analyser |1 ohm to 5 Mohm 0.02% t0 0.1 %
Current (< 1 KHz .
by Direct Method
GHz)
(Measure)
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Y and Frequency) Capability(CMC)(*)
Measured /Instrument
ELECTRO-
TECHNICAL-
Alternating AC Voltage @ 10 Using 8%2 DMM by 0 0
10 Current (< 1 kHz to 30 kHz Direct Method 10 mivgto’100 mV 0.07 % t0 0.034 %
GHz)
(Measure)
ELECTRO-
TECHNICAL-
Alternating AC Voltage @ 10 Using 8%2 DMM by 0 0
11 Current (<1 kHz to 30 kHz Direct Method: 100,mV 1671040 V 0.03§ % t0 0.022 %
GHz)
(Measure)
ELECTRO-
TECHNICAL-
Alternating AC Voltage @ 30 Using 8% DMM by s o
12 Current (< 1 kHz to 100 kHz Direct Method TOmY fo 190 mv, 0.17 % t0 0.08 %
GHz)
(Measure)
ELECTRO-
TECHNICAL-
Alternating AC Voltage @ 30 Using 8% DMM by 0 o
13 Current (< 1 kHz to 100 kHz Direct Method 100 mVt0 100 V 0.08 % to 0.06 %
GHz)
(Measure)
ELECTRO-
TECHNICAL-
Alternating AC Voltage @ 50 Hz |Using 82 DMM by 0 0
14 Current (<1 to 10 kHz Direct Method 10 mVyo 100 mv 0.03%1t0 0.012 %
GHz)
(Measure)
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ELECTRO-
TECHNICAL-
Alternating AC Voltage @ 50 Hz |Using 8¥2 DMM by o o
15 Current (<1 to 10 kHz Direct Method 100 fa JO 4000 ™ 0.012 %10 0.01 %
GHz)
(Measure)
ELECTRO-
TECHNICALS Using Precision
16 Alternating Sepacianect @/l Component Analyser |10 pF to 1 mF 0.05%t00.2%
Current (< 1 kHz !
by Direct Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- , .
Alternating Using Precision
17 Inductance @ 1 kHz |Component Analyser |10 uH to 10 H 0.052 % t0 0.2 %
Current (< 1 !
by Direct Method
GHz)
(Measure)
ELECTRO-
Xﬁg:n'\gg?l" Phase Angle @ 40 Using Power Energy
18 Current (<gl Hz to 70 Hz (40 V to |Standard by Direct |(-) 180 °to (+)180 ° [0.028 °
320 V, 5 mA to 20 A) |Method
GHz)
(Measure)
ELECTRO- énpehrase(:@A cﬂ)vfo 70
TECHNICAL- Hy (498/\/ t0 320 V Using Power Energy
19 |Alternating ' Calibrator by Direct [0.04 Wh to 6.4 kWh ]0.031 % to 0.31 %

Current (< 1
GHz) (Source)

10 mA to 20 A,
0.1(Lead/Lag) to
UPF)

Method
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Yy Capability(CMC)(*)
Measured /Instrument and Frequency)
1 Phase Active
ELECTRO- Power @ 40 to 70 Hz |, , ..
TECHNICAL- (40 V to 320 V, 10 Using Power Energy
20 [Alternating mA to 20 A ! Calibrator by Direct 10.04 W to 6.4 kW 0.03 % t0 0.31 %
Current (< 1 ' Method
GHz) (Source) 0.1(Lag/Lead) to
UPF)
ELECTRO-
TECHNICAL- . .
21 |Alternating  |AC Current @ 1 kHz jUsing MFC by Direct |, » 1 50 0.7 % t0 3.2 %
to 5 kHz Method
Current (<1
GHz) (Source)
ELECTRO-
TECHNICAL- .
22 |Alternating  |AC Current @ 1 kHz Using MFC & MTS by {4 0a 1510 ma 0.22 % t0 0.1 %
to 5 kHz Direct Method
Current (< 1
GHz) (Source)
ELECTRO-
TECHNICAL- . .
23 |Alternating  |AC Current @ 1 kHz Using MFC by Direct |5 at5100 ma [0.1 % to 0.15 %
to 5 kHz Method
Current (<1
GHz) (Source)
ELECTRO-
TECHNICAL- .
24 |Alternating  |AC Current @ 1 kHz Using MFC & MTS By f66 ato1 ma  [0.45 % to 0.22 %
to 5 kHz Direct Method
Current (<1
GHz) (Source)
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ELECTRO-
TECHNICAL- . .
25 | Alternating ﬁ)cscﬁkrlrze”t @ T hite k’,lse'Phgog"FC oy Direct 1460 mato 1 A 0.15 % t0 0.7 %
Current (< 1
GHz) (Source)
ELECTRO-
TECHNICAL- Using MFC with
26 |Alternating AC Current @ 50 Hz |Current Coil by 20 Ato 1000 A 0.3%
Current (< 1 Direct Method
GHz) (Source)
ELECTRO-
TECHNICAL- . .
27 |Alternating ﬁ)clcl‘:lflrze”t @ oQ Hz IL\J,lse't”hgog"FC by Direct f1 510 A 0.06 % to 0.08 %
Current (< 1
GHz) (Source)
ELECTRO-
TECHNICAL- . .
28 |Alternating chcl‘:lflrze”t @RONZ k’,lse't”hgog"FC oy Direct 17 1A to 10 mA 0.12 % t0 0.06 %
Current (<1
GHz) (Source)
ELECTRO-
TECHNICAL- : .
29 |Alternating chcl‘:lflrze”t @ 50 Hz Il\J,lse't”hgog"FC oy Direct {45 A t520 A 0.08 % t0 0.15 %
Current (<1
GHz) (Source)
ELECTRO-
TECHNICAL- i .
30 |Alternating AC Current @ 50 Hz |Using MFC by Direct 10 mAto 1 A 0.06 %
to 1 kHz Method
Current (<1
GHz) (Source)
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ELECTRO-
TECHNICAL- b )
31 |Alternating  |AC Current @ 50 Hz Using MFC by Direct {444 a 151 ma 0.23 % t0 0.12 %
to 1 kHz Method
Current (< 1
GHz) (Source)
ELECTRO-
TECHNICAL- ' Using Standard
32 |Alternating AC Resistance-@ 1 Resistors by Direct |1 ohm to 10 kohm 0.004 %
kHz
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- . Using Standard
33 |Alternating ﬁﬁzResmtance @l Resistors by Direct ranOkr]nrghm talog 0.01 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- . ,
34 |Alternating  |AC Voltage @ 10 JUsing MFC by Direct 11 L\ 510 my 0.7 % t0 0.11 %
kHz to 30 kHz Method
Current (< 1
GHz) (Source)
ELECTRO-
TECHNICAL- . -
35 |Alternating  |AC Voltage @ 10 JUsing MFC by Direct 114 vvo 100 myv  0.11 % to 0.036 %
kHz to 30 kHz Method
Current (< 1
GHz) (Source)
ELECTRO-
TECHNICAL- i ,
36 |Alternating  |AC Voltage @ 10 Using MFC by Direct 1,4y, 199 v 0.03 % to 0.036 %

Current (<1
GHz) (Source)

kHz to 30 kHz

Method
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37

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

AC Voltage @ 10
kHz to 30 kHz

Using MFC by Direct
Method

100 mVto 10 V

0.036 % to 0.03 %

38

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

AC Voltage @ 100
kHz to 500 kHz

Using MFC by Direct
Method

ImVtol0V

5.8 % t00.25 %

39

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

AC Voltage @ 30
kHz to 100 kHz

Using MFC by Direct
Method

1 mVtol0 mV

1.5%to 0.5%

40

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

AC Voltage @ 30
kHz to 100 kHz

Using MFC by Direct
Method

10 mV to 100 mV

0.5 % to 0.083 %

41

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

AC Voltage @ 30
kHz to 100 kHz

Using MFC by Direct
Method

10 Vto 100V

0.041 % to 0.25 %

42

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

AC Voltage @ 30
kHz to 100 kHz

Using MFC by Direct
Method

100 mVto 10V

0.083 % to 0.041 %
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43

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

AC Voltage @ 50 Hz
to 10 kHz

Using MFC by Direct
Method

1 mVtol0 mV

0.62 % to 0.075 %

44

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

AC Voltage @ 50 Hz
to 10 kHz

Using MFC by Direct
Method

10 mV to 100 mV

0.075 % to 0.025 %

45

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

AC Voltage @ 50 Hz
to 10 kHz

Using MFC by Direct
Method

10 V to 1000 V

0.021 % to 0.031 %

46

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

AC Voltage @ 50 Hz
to 10 kHz

Using MFC by Direct
Method

100 mVto 10V

0.025 % to 0.021 %

47

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

Capacitance @ 1
kHz

Using 4 Terminal
std. Capacitor by
Direct Method

1 pF to 10 mF

0.02%t0 0.1 %

48

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

Capacitance @ 1
kHz

Using Std. Capacitor
by Direct Method

1 pF

0.04 %
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S.No

Discipline / Group
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Material/Type of instrument
or material to be calibrated

or measured / Quantity
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Calibration or Measurement
Method or procedure

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

* Calibration and
Measurement
Capability(CMC)(*)

ELECTRO-
TECHNICAL- . 3 J
49 |Alternating Capacitance @ 1 Usmg Std. Capacitor 10 pF to 1 uF 0.02 %
kHz by Direct Method
Current (<1
GHz) (Source)
ELECTRO-
TECHNICAL- : Using 4 Terminal
50 |Alternating Eipaatance @ 100 std. Capacitor by 10 mF to 1000 mF  |0.1 %
Current (< 1 Direct Method
GHz) (Source)
ELECTRO-
TECHNICRL- Using Std. Inductor
51 [Alternating Inductance @ 1 kHz g >td. 100 pH to 10 H 0.052 %
by Direct Method
Current (< 1
GHz) (Source)
ELECTRO-
TECHNICAL- matie%”a'ze{ 4% 30to Using Power &
52 |Alternating Energy Calibrator by |(-) 180° to (+) 180° |0.028 °
320V, 5 mAto 100 :
Current (< 1 A) Direct Method
GHz) (Source)
ELECTRO-
TECHNICAL- . .
53 [DIRECT DC Current ooing 82 MDY 110 mAto100mA  [0.003 % to 0.004 %
CURRENT
(Measure)
ELECTRO-
TECHNICAL- ) 1
54 |DIRECT DC Current glsr'gftm tﬁg"(';" Y 1100 uAto10mA  [0.003 %
CURRENT
(Measure)
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Measured /Instrument
ELECTRO-
TECHNICAL- Y ¥
55 |DIRECT DC Current Bfr'ggt?\,l/ét'a';"g" Y 1100 mAto 1A 0.004 % to 0.012 %
CURRENT
(Measure)
ELECTRO-
TECHNICAL- Using HV Probe with
56 |DIRECT DC High Voltage DMM by Direct 1 kV to 50 kV 0.2 % to 1%
CURRENT Method
(Measure)
ELECTRO-
TECHNICAL- Using HV Probe with
57 |DIRECT DC High Voltage DMM by Direct 5 kV to 40 kV 0.2%tol%
CURRENT Method
(Measure)
ELECTRO-
TECHNICAL- ] Using High
58 |DIRECT \?vﬁelk)e5|stance (4 Resistance Meter by éfhomhm to 100 0.012 % to 0.04 %
CURRENT Direct Method
(Measure)
ELECTRO-
TECHNICAL- . . .
59 |DIRECT \E’vﬁges'“a”ce (4 glsrlggtSI\/l/ét[r)\gIg/l Y |1 ohmto 10 ohm  |0.0075 % to 0.001 %
CURRENT
(Measure)
ELECTRO-
TECHNICAL- . i )
60 |DIRECT \?vﬁ;es'“a”ce (4 glsr'gftm t?\'c\)"c';" by I%,I%mm T 0.001 % to 0.002 %
CURRENT
(Measure)
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Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- ; Using High
61 |DIRECT \?Vﬁ,eF;es'Stance (4 |Resistance Meter by %2&;30“”‘ s 0.04 % t0 0.25 %
CURRENT Direct Method
(Measure)
ELECTRO-
TECHNICAL- . ) )
62 |DIRECT %gewance (4 Blsrlggt?\/l/é t'f\';"g" by é%m"hm Rl 0.002 % to 0.012 %
CURRENT
(Measure)
ELECTRO-
TECHNICAL- J Using Micro ohm
63 |DIRECT \?Vfre%es'Stance (4 Imeter by Direct tlc?(i L”hor:m 0.01 % to 0.0075 %
CURRENT Method
(Measure)
ELECTRO-
TECHNICAL- . 1
64 |DIRECT DC Voltage Blsrlggt?\/l/é iy, oY 11 mvto 10 mv 0.007 % to 0.0055 %
CURRENT
(Measure)
ELECTRO-
TECHNICAL- . . 0
65 |DIRECT DC Voltage glsr'ggtm t?\ml oY {10 mV to 100 mv 8‘0055 7 t0 0.0008
CURRENT °
(Measure)
ELECTRO-
TECHNICAL- i 1 0
66 |DIRECT DC Voltage glsr'gftm oo oY {100 mV to 1000 v 00/'0008 %10 0.0012
CURRENT °
(Measure)
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ELECTRO-
TECHNICAL- b .
67 |DIRECT DC Current k’,lse'Phgog"FC by Direct 14 A t5 20 A 0.025 % to 0.11 %
CURRENT
(Source)
ELECTRO-
TECHNICAL- . \
68 |DIRECT DC Current k’,lse'?hgog"FC by Direct 1 Ato100mA  [0.017 % to 0.013 %
CURRENT
(Source)
ELECTRO-
TECHNICAL- . . 100 pA
69 |DIRECT DC Current IL\J,lse't”hgog"FC by Direek 0.04 % to 0.017 %
CURRENT to1 mA
(Source)
ELECTRO-
TECHNICAL- . .
70 |DIRECT DC Current k’,lse't”hgog"FC by Direct 1400 mato 1 A 0.013 % to 0.025 %
CURRENT
(Source)
ELECTRO-
TECHNICAL- Using MFC with
71 |DIRECT DC Current Current Coil by 20 Ato 1000 A 0.3 %
CURRENT Direct Method
(Source)
ELECTRO-
TECHNICAL- DC Power (1 V to Usina MFC by Direct
72 |DIRECT 1000V & 100 mA to Methgod y 10 mW to 20 kW 0.025 % to 0.07 %
CURRENT 20 A)
(Source)
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ELECTRO-
TECHNICAL- DC Resistance (4 Using Decade
73 |DIRECT wig) Resistance Box by |1 Gohmto 1 Tohm 0.05 % to 0.4 %
CURRENT Direct Method
(Source)
ELECTRO-
TECHNICAL- DC Resistance (4 Using Standard
74 |DIRECT wire) Resistor by Direct 1 mohm to 10 kohm |0.001 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- DC Resistance (4 Using Decade
75 |DIRECT Wire) Resistance Box by |1 Mohm to 10 Mohm |0.001 % to 0.005 %
CURRENT Direct Method
(Source)
ELECTRO- Using Standard
TECHNICALY DC Resistance (4 Resistor and Decade
76 |DIRECT . . 10 kohm to 1 Mohm |0.001 %
CURRENT wire) R¢5|stance Box by
Direct Method
(Source)
ELECTRO-
TECHNICAL- DC Resistance (4 Using Decade
77 |DIRECT wire) Resistance Box by |10 Mohm to 1 Gohm |0.005 % to 0.05 %
CURRENT Direct Method
(Source)
ELECTRO-
TECHNICAL- . .
78 |DIRECT DC Voltage Il\J,lse't”hgo(';"FC oy Direct |1 v to100mv |0.1 % to 0.003 %
CURRENT
(Source)
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Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- \ .
79 |DIRECT DC Voltage k’,lse'Phgog"FC oy Direct 1100 mv to 1000V |0.003 % to 0.002 %
CURRENT
(Source)
ELECTRO- Oscilloscope -
TECHNICAL- , ! . .
80 |ELECTRICAL Amphtqde (Vertical [Using MFC by Direct 1mVto 6.5V 0.46 %
Deflection Factor) - |Method
EQUIPMENT
50 ohm
(Source)
ELECTROZ Oscilloscope -
TECHNICAL- . : : .
81 |ELECTRICAL Amphtqde (Vertical [Using MFC by Direct 1mVto 130 V 1%
Deflection Factor) -1 |Method
EQUIPMENT
Mohm
(Source)
ELECTRO-
TECHNICAL- Oscilloscope - Using Signal
82 |ELECTRICAL Bandwidthp Generator & MFC by |10 Hz to 3 GHz 3%to5%
EQUIPMENT Direct Method
(Source)
ELECTRO-
TECHNICAL- : . . : 0
83 |ELECTRICAL (B);cs:lelloscope - Time Il\J/Iseltnhgo(I\j/IFC by Direct I nsto5 s oO/.OOll % to 0.0003
EQUIPMENT °
(Source)
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Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO-
TECHNICAL- Using RF Power
RF/MICROWAYV |RF Level / Power @ . (-) 50 dBm to 13
84 |E(1GHZ AND |100 KHz to 3 GHz '\D"ﬁgecrt ‘f\v,l'é?hzednsor oYl 4Bm 0.22dB to 0.26 dB
ABOVE)
(Measure)
ELECTRO-
TECHNICALS Using RF Power
85 RF/MICROWAV |RF Level / Power @ 3 Metegr B N, (-) 50 dBmto 13 0.22 dBm to 0.26
E (1 GHZ AND |GHz to 18 GHz N Y1dBm dBm
ABOVE)
(Measure)
ELECTRO-
TECHNICAL- Using Synthesized
RF/MICROWAYV |RF Level / Power @ .
86 E (1 GHZ AND |10 kHz to 3 GHz E)IigrQ?tl ﬁg?heggtor by |(-) 50 dBto 13 dB 0.24 dB to 0.28 dB
ABOVE)
(Source)
ELECTRO-
TECHNICAL- Using Synthesized
RF/MICROWAYV |RF Level / Power @ 3| ..
87 E (1 GHZ AND |GHz to 6 GHz E)Ii?g?tl ﬁz?ﬁgztor by |(-) 50 dBto 13 dB 0.24 dB to 0.28 dB
ABOVE)
(Source)
ELECTRO-
TECHNICAL- . \
oo [Tomenatiee [o:Tee | fosngmsomany o000 fogqc
SIMULATION P
(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)(*)

89

ELECTRO-
TECHNICAL-
TEMPERATURE
SIMULATION
(Measure)

C-Type
Thermocouple

Using 8%2 DMM by
Direct Method

0 °Cto 2300 °C

0.9 °C

90

ELECTRO-
TECHNICAL-
TEMPERATURE
SIMULATION
(Measure)

E-Type
Thermocouple

Using 8%2 DMM by
Direct Method

(-) 250 °C
to 400 °C

0.038 °C

91

ELECTRO-
TECHNICAL-
TEMPERATURE
SIMULATION
(Measure)

E-Type
Thermocouple

Using 8%2 DMM by
Direct Method

(-) 250 °C to 1000
°C

0.012 °C

92

ELECTRO-
TECHNICAL-
TEMPERATURE
SIMULATION
(Measure)

J-Type
Thermocouple

Using 8%2 DMM by
Direct Method

(-) 200 °C to 1200
oC

0.013 °C

93

ELECTRO-
TECHNICAL-
TEMPERATURE
SIMULATION
(Measure)

K-Type
Thermocouple

Using 8%2 DMM by
Direct Method

(-) 200 °Cto 1350
°C

0.03 °C

94

ELECTRO-
TECHNICAL-
TEMPERATURE
SIMULATION
(Measure)

L-Type
Thermocouple

Using 8%2 DMM by
Direct Method

(-) 200 °C to 900 °C

0.4 °C
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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 ¥ o
o [rewperarine Ve fungmiomioy J0200.C o
SIMULATION P
(Measure)
ELECTRO-
TECHNICAL- . A 3
oo [rewperaripe [LTwe | fusngsiomiy fove oo
SIMULATION P
(Measure)
ELECTRO-
TECHNICAL- . L :
o7 [rewpenarine [0 PT363-100fusngsriommoyf0309°C oo e
SIMULATION
(Measure)
ELECTRO-
TECHNICAL- oD (PT 385 - 1000 |Using 8% DMM by  |(-) 199 °C .
98 | TEMPERATURE ohm) Direct Method to 800 °C 0.07°C
SIMULATION
(Measure)
ELECTRO-
TECHNICAL- .
99 |TEMPERATURE '?'h_e?r/r?:cou " glsr'gft?\,ll/é tﬁg”g” Oy [ o to 1750 °C 0.15 °C
SIMULATION P
(Measure)
ELECTRO-
TECHNICAL- i L o
100 [ TEMPERATURE '?'h_e?r/r?:cou le B|Sr|2<§:]t8l\/l/ét[r)1lc\>4clivl » ’?o 1C750 °C 0.043°C
SIMULATION P
(Measure)
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or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

101

ELECTRO-
TECHNICAL-
TEMPERATURE
SIMULATION
(Measure)

U-Type
Thermocouple

Using 8%2 DMM by
Direct Method

(-) 200 °C to 600 °C

0.6 °C

102

ELECTRO-
TECHNICAL-
TEMPERATURE
SIMULATION
(Source)

B - Type
Thermocouple

Using MFC by Direct
Method

600 °C to 1800 °C

0.15°C

103

ELECTRO-
TECHNICAL-
TEMPERATURE
SIMULATION
(Source)

C-Type
Thermocouple

Using MFC by Direct
Method

0 °Cto 2300 °C

0.9°C

104

ELECTRO-
TECHNICAL-
TEMPERATURE
SIMULATION
(Source)

E-Type
Thermocouple

Using MFC by Direct
Method

(-) 250 °C to 1000
oC

0.11 °C

105

ELECTRO-
TECHNICAL-
TEMPERATURE
SIMULATION
(Source)

J - Type
Thermocouple

Using MFC by Direct
Method

(-) 200 °Cto 1200
°C

0.08 °C

106

ELECTRO-
TECHNICAL-
TEMPERATURE
SIMULATION
(Source)

K-Type
Thermocouple

Using MFC by Direct
Method

(-) 200 °C to 1350
°C

0.11°C
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S.No

Discipline / Group

Measurand or Reference

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

Material/Type of instrument

Calibration or Measurement
Method or procedure

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

* Calibration and
Measurement
Capability(CMC)(*)

107

ELECTRO-
TECHNICAL-
TEMPERATURE
SIMULATION
(Source)

L - Type
Thermocouple

Using MFC by Direct
Method

(-) 200 °C to 900 °C

0.4 °C

108

ELECTRO-
TECHNICAL-
TEMPERATURE
SIMULATION
(Source)

N - Type
Thermocouple

Using MFC by Direct
Method

(-) 200 °C to 1300
°C

0.025 °C

109

ELECTRO-
TECHNICAL-
TEMPERATURE
SIMULATION
(Source)

R - Type
Thermocouple

Using MFC by Direct
Method

0 °Cto 1750 °C

0.15°C

110

ELECTRO-
TECHNICAL-
TEMPERATURE
SIMULATION
(Source)

RTD (PT 385 - 100
ohm & 1000 ohm)

Using MFC by Direct
Method

(-) 199 °C to 800 °C

0.03 °C

111

ELECTRO-
TECHNICAL-
TEMPERATURE
SIMULATION
(Source)

T-Type
Thermocouple

Using MFC by Direct
Method

(-) 250 °C to 400 °C

0.13°C

112

ELECTRO-
TECHNICAL-
TEMPERATURE
SIMULATION
(Source)

U-Type
Thermocouple

Using MFC by Direct
Method

(-) 200 °C to 600 °C

0.6 °C
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or measured / Quantity and Frequency) Capability(CMC)(*)
Measured /Instrument
ELECTRO-
TECHNICAL- Using Frequency
113 |TIME & Frequency Counter by Direct 1 Hz to 18 GHz 3E-8
FREQUENCY Method
(Measure)
ELECTRO-
TECHNICAL- Using Frequency
114 |TIME & Frequency counter by Direct 1 Hz to 6 GHz 3 E-8
FREQUENCY Method
(Measure)
ELECTRO-
TECHNICAL- Using Frequency
115 |TIME & Time Interval counter by Direct 100 ms to 10000s |0.007 %
FREQUENCY Method
(Measure)
ELECTRO-
TECHNICAL- Using Frequency
116 |TIME & Time Period Counter by Direct 1 ysto 1000 s 9.7 E-10
FREQUENCY Method
(Measure)
ELECTRO-
TECHNICAL- Using Signal
117 |TIME & Time Generator by Direct |1 usto 1000 s 3E-8
FREQUENCY Method
(Source)
Using Digital
118 XCESE@\FI{IE%I&N Tachometer - (Non |Tachometer & RPM |1000 rpm to 99900 0.13 %
AND SPEED Contact) generatpr by rpm
Comparison Method
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Mea?urand or R.eference Measurement range and . .
S.N Discipline / G MaterltaI/T\:p;e ?)f '"sf.rl;"“f': Calibration or Measurement additional parameters * :Znahbratnon art\d
-No Iscipline / Group | or materia od e call tﬂ: e Method or procedure where applicable(Range C ebqls_:reg;:(r:\ .
e e Zpebilty(CMO)()
Using Digital
MECHANICAL-
119 |ACCELERATION (T:aChometer - (g TaChometebr &RPM {50 rom to 1000 rpm [1.1 %
AND SPEED ontact) generatpr y
Comparison Method
MECHANICAL- |Electronic Weighing Using E1 class
WEIGHING Balance - Class | and g .
120 SCALE AND Coarser (Readability standard weights as [0 to 20 g 0.03 mg
BALANCE . 0.002 mg) per OIMLR 76-1
MECHANICAL- |Electronic Weighing .
Using E1 Class
121 \S/,VCEAEEH[L\II\(I;D Eg;argg? (-RCeIZZZtln?i?S standard weights as |> 20 g to 200 g 0.14 mg
BALANCE £ 0.01 mg) RelgPIML R 76-1
MECHANICAL- |Electronic Weighing .
WEIGHING Balance - Class |l Loigags] & E.2 class
122 SCALE AND o 4 Charsar standard weights as |> 200 g to 12 kg 76 mg
BALANCE (Readability : 0.1 g) |Pe" OMLR76-1
Using RH /
THERMAL- ﬁ\"éii‘;t%r?\?ﬁtrﬁtmfu”t Temperature 20 % rh to 95 % rh
123 |SPECIFIC HEAT OB o | Bncord indicator with sensor|@ 25 °C, 40 °C,55 |1.5%rh
& HUMIDITY " |& Chamber by oC
Thermo-Hygrometer .
comparison Method
Using PRT with DTI
THERMAL- RTD with or without |and Dry Block . ) .
124 1 TEMPERATURE [indicator Calibrator by (-) 25 °C 1800 °C  [0.2°C
Comparison Method
Temperature
Indicator with sensor |Using RTD (PT-100) h
125 EIIEII;II\E/IF?L_TURE of Oven, Deep with DTI by io) 2880 QCC 0.5°C
freezer, Chamber Comparison Method
(Single Position)
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where applicable(Range
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Temperature
Indicator with sensor

Using S type

THERMAL- Thermocouple with B o o
126 TEMPERATURE of Ovens, bafchs, DTI by Comparison 300 °C to 1000 °C 1.39 °C
chambers (Single
Hey Method
Position)
Temperature
Indicator with sensor Using PRT with DT
127 |THERMAL- fof Ovens, baths, |, =100 - S0 (-) 25 °Cto 600 °C |02 °C
TEMPERATURE |Deep freezers, y P '

Chambers (Single
Position)

Method

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