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or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

Permanent Facility

ELECTRO- 1 Phase 2 wire AC
TECHNICAL- Active Energy @ 45 .
) Using Power Energy
1 Alternating piz jo.65 Uz (63.5 ) Standard by Direct |[1.59 Wh to 55 kWh ]0.011 % to 0.032 %
Current (< 1 to 550 V, 5 mA to Method
GHz) 100 A, 0.5
(Measure) (Lead/Lag) to UPF)
ELECTRO- 1 Phase 2 wire AC
TECHNICAL- Active Power @ 45 Using Power Energy
o [Alternating — fHz1t0 65 Hz (63.5V  fgr o by Direct [1.59 Wto55kw  [0.011 % to 0.032 %
Current (< 1 to 550 V, 5 mA to Method
GHz) 100 A, 0.5
(Measure) (Lead/Lag) to UPF)
ELECTRO- 1 Phase 2 wire AC
TECHNICAL- Apparent Power @ .
. Using Power Energy
3 [Alternating 45 Hz to 65 Hz (63.5 fg - oy by Direct [3.18 VAto 55 kVA  [0.011 % to 0.032 %
Current (< 1 Vto550V,5mAto Method
GHz) 100 A, 0.5
(Measure) (Lead/Lag) to UPF)
ELECTRO- 1 Phase 2 wire AC
TECHNICAL- Reactive Energy @ Using Power Energy
Alternating 45 Hz to 65 Hz (63.5 : 3.18 VArh to 55 0 0
4 lcurrent (<1 |Vt 550V, 5 mA to ;t:tr;]‘i?jrd by Direct 1y Varh 0.011%t00.032 %
GHz) 100 A, 0.5
(Measure) (Lead/Lag) to UPF)
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Measured /Instrument
ELECTRO- 1 Phase 2 wire AC
TECHNICAL- Reactive Power @ Using Power Energy
5 |Alternating 145 Hz 10 65 Hz (63.5 | 4o by Direct [1.59 VAr to 55 kvAr [0.011 % to 0.032 %
Current (< 1 Vto550V,5mAto Method
GHz) 100 A, 0.5
(Measure) (Lead/Lag) to UPF)
1 phase AC
.EEEE'LPI‘?AL Apparent Power (2
Alternatin wire) @ 45 Hz to 65 |Using Power Energy
6 g Hz (63.2 V to 550V, |Std by Direct 3.18 VAto 55 kVA  |0.011 % to 0.032 %
Current (< 1
GH2) 5 mAto 100 A, Method
(Measure) 0.1(Lead/Lag) to
UPF)
ELECTRO- 3 phase 4 wire AC
TECHNICAL- Active Energy @ 45 .
. Using Power Energy
7 [Alternating — fHz1t0 65 Hz (63.5V  fg - 4oy by Direct [4.77 Wh to 165 kWh [0.011 % to 0.032 %
Current (< 1 to 550V, 5 mA to Method
GHz) 100 A, 0.5
(Measure) (Lead/Lag) to UPF)
ELECTRO- 3 phase 4 wire AC
TECHNICAL- Active Power @ 45 Using Power Energy
g [|Alternating — fHz 1065 Hz (63.5V o0 nioi i by Direct [4.77 Wto 165 kW |0.011 % to 0.032 %
Current (< 1 to 550 V, 5 mA to Method
GHz) 100 A, 0.5
(Measure) (Lead/Lag) to UPF)
ELECTRO- 3 phase 4 wire AC
TECHNICAL- Apparent Power @ .
. Using Power Energy
g |Alternating 145 Hzto 65 Hz (63.5 | o by Direct |9.54 VA to 165 kVA [0.011 % to 0.032 %
Current (< 1 Vto550V,5mAto Method
GHz) 100 A, 0.5
(Measure) (Lead/Lag) to UPF)
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Measured /Instrument
ELECTRO- 3 phase 4 wire AC
TECHNICAL- Reactive Energy @ Using Power Energy
Alternating 45 Hz to 65 Hz (63.5 . 4.77 VArh to 165 0 0
10 Jcumrent (<1 |Vto 550V, 5 mA to f,lt:tr;%?jrd by Direct 1} \/arh 0.011 % to 0.032 %
GHz) 100 A, 0.5
(Measure) (Lead/Lag) to UPF)
ELECTRO- 3 phase 4 wire AC
TECHNICAL- Reactive Power @ Using Power Energy
11 [Alternating 145 Hz t0 65 Hz (63.5 1 4ard by Direct |4.77 VAr to 165 kVAr|0.011 % to 0.032 %
Current (<1 Vto 550V, 5 mAto Method
GHz) 100 A, 0.5
(Measure) (Lead/Lag) to UPF)
ELECTRO} Using Current Shunt,
TECHNICAL-
Alternating AC Current @ 10 Hz ~GDIC I ST
12 AC Measurement Std]1 Ato 20 A 0.01 % to 0.02 %
Current (< 1 to 10 kHz
& DMM by
GHz) Comparison Method
(Measure) P
ELECTRO- Using Current Shunt,
TECHNICAL-
Alternating AC Current @ 10 Hz AG,DC Transfer Std,
13 AC Measurement Std|10 yAto 1 A 0.05 % to 0.015 %
Current (<1 to 10 kHz
& DMM by
GHz) Comparison Method
(Measure) P
ELECTRO-
TECHNICAL-
Alternating AC Current @ 45 Hz [Using DMM & Shunt 0 o
14 fcurrent (<1 [to 1 kHz by V /| Method 20 A1G100 A 0.02 %10 0.1 %
GHz)
(Measure)
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or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO-
TECHNICAL- .
; Using AC Current

15 |Alternating — JAC Current @ 45 Hz fp p o \ith DMM by [10 A to 1000 A 0.1%to1%

Current (< 1 to 400 Hz :

Direct Method

GHz)

(Measure)

ELECTRO-

TECHNICAL- J !

: : Using HV Probe with

16 [Alternating —|AC High Voltage @ |y Direct 1KV to 28 kV 0.71 % to 1 %

Current (< 1 50 Hz

Method

GHz)

(Measure)

ELECTRO-

TECHNICAL- Using DMM, AC-DC

Alternating AC Voltage @ 10 Hz |Transfer Std, AC 22 mV : 0
17 Current(<1 |to1l MHz Measurement Std by [to 700 mV p-01 o to 0.002 %

GHz) Direct Method

(Measure)

ELECTRO-

TECHNICAL- Using DMM, AC-DC

Alternating AC Voltage @ 10 Hz |Transfer Std, AC o o
18 Current (< 1 to 1 MHz Measurement Std by 2TV toRPgav 0.13 %10 0.01 %

GHz) Direct Method

(Measure)

ELECTRO-

TECHNICAL- Using DMM, AC-DC

Alternating AC Voltage @ 10 Hz |Transfer Std, AC o o
19 Current (< 1 to 1 MHz Measurement Std by 700 myto 22V 0.014 % t0 0.005 %

GHz) Direct Method

(Measure)
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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 DMM, AC-DC
Alternating AC Voltage @ 10 Hz |Transfer Std, AC 0 0
20 Current (<1 to 100 kHz Measurement Std by 22 Ve JO8Q V 0.002 % to 0.01 %
GHz) Direct Method
(Measure)
ELECTRO-
TECHNICAL- Using LCR Bridge /
Alternating Capacitance @ 1 Meter, 4T Std ¥ o
21 Current (< 1 kHz Capacitor by TREIo 1T 0.02¥6t0 0.5 %
GHz) Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using Capacitance
Alternating Capacitance @ 1 Bridge, Std : 0
22 Current (< 1 KHz Capacitor by 1 pF to 1000 pF 0.02 % to 0.002 %
GHz) Comparison Method
(Measure)
ELECTRO- Using Capacitance
TECHNICAL- Wi s
Alternating Capacitance @ 1 Bprge. LC.R Bricge;
23 Std Capacitor, DMM 1000 pF to 100 uyF  ]0.002 % to 0.3 %
Current (< 1 kHz .
by Comparison
GHz)
Method
(Measure)
ELECTRO-
TECHNICAL- Using LCR
Alternating Digibridge, Std 0 0
24 Current (< 1 Inductance @ 1 kHz Inductor by 100 pHto 10 H 0.02 % to 0.052 %
GHz) Comparison Method
(Measure)
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or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

Using Std Resistor

ELECTRO- and Std Capacitor
TECHNICAL-
Alternating (for 100. .
25 Inductance @ 1 kHz |Simulation) & LCR 100 H 0.05 %
Current (< 1 Y
GH2) Digi bridge / Meter
(Measure) by Comparison
Method
ELECTRO-
TECHNICAL- Power Factor (Lag/ |Using Digital Power
Alternating Lead) @ 45Hz to Energy Meter, Power
26 Current (< 1 65Hz (10 V to 600 V, |Energy Standard by 0 to DR 2.006 PF
GHz) 1 mA to 200 A) Direct Method
(Measure)
ELECTRO- ,
TECHNICAL- Using AC / DC Std
Alternating . Resistor, PreC|S|on .
27 Current (< 1 Resistance @ 1 kHz |LCR Meter, LCR Digi |1 ohm to 100 kohm ]0.01 % to 0.02 %
Bridge by
GHz) Comparison Method
(Measure) P
3 phase 4 wire AC Using Power /
ELECTRO- Active Power @ 45 |Energy Calibrator
TECHNICAL- Hz to 65 Hz (63.5 V |with Current
28 |Alternating ' = 4.77 W to 165 kW 0.011 % t0 0.032 %
to 550V, 5 mA to Amplifier, Power
Current (< 1
GHz) (Source) 100 A, 0.5 Energy standard by
(Lead/Lag) to UPF) |Comparison Method
1 Phase 2 wire AC Using Power /
ELECTRO- Active Energy @ 45 |Energy Calibrator
TECHNICAL- Hz to 65 Hz (63.5V |with Current
29 |Alternating ' 1.59 Wh to 55 kWh 0.011 % to 0.032 %

Current (<1
GHz) (Source)

to 550 V, 5 mA to
100 A, 0.5
(Lead/Lag) to UPF)

Amplifier, Power
Energy Standard by
Comparison Method
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or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

30

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

1 Phase 2 wire AC
Active Power @ 45
Hz to 65 Hz (63.5V
to 550V, 5 mAto
100 A, 0.5
(Lead/Lag) to UPF)

Using Power /
Energy Calibrator
with Current
Amplifier, Power
Energy Standard by
Comparison Method

1.59 W to 55 kW

0.011 % to 0.032 %

31

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

1 Phase 2 wire AC
Apparent Power @
45 Hz to 65 Hz (63.5
Vto 550V, 5 mAto
100 A, 0.5
(Lead/Lag) to UPF)

Using Power /
Energy Calibrator
with Current
Amplifier, Power
Energy Standard by
Comparison Method

3.18 VA to 55 kVA

0.011 % to 0.032 %

32

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

1 Phase 2 wire AC
Reactive Energy @
45 Hz to 65 Hz (63.5
Vto550V,5mAto
100 A, 0.5
(Lead/Lag) to UPF)

Using Power /
Energy Calibrator
with Current
Amplifier, Power
Energy Standard by
Comparison Method

3.18 VArh to 55
kVArh

0.011 % to 0.032 %

33

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

1 Phase 2 wire AC
Reactive Power @
45 Hz to 65 Hz (63.5
Vto 550V, 5 mAto
100 A, 0.5
(Lead/Lag) to UPF)

Using Power /
Energy Calibrator
with Current
Amplifier, Power
Energy Standard by
Comparison Method

1.59 VAr to 55 kVAr

0.011 % to 0.032 %

34

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

3 phase 4 wire AC
Active Energy @ 45
Hz to 65 Hz (63.5V
to 550V, 5 mAto
100 A, 0.5
(Lead/Lag) to UPF)

Using Power /
Energy Calibrator
with Current
Amplifier, Power
Energy Standard by
Comparison Method

4.77 Wh to 165 kWh

0.011 % to 0.032 %
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or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

3 phase 4 wire AC

Using Power /

'IIE'EI(EZIC-I-II-\IFI{(?AL Apparent Power @ |Energy Calibrator
35 |Alternating |y 219 02 12 (635 with Current 9.54 VA to 165 KVA [0.011 % to 0.032 %
Current (< 1 to , D mAto mplifier, Power
GHz) (Source) 100 A, 0.5 Energy Standard by
(Lead/Lag) to UPF) |Comparison Method
] 3 phase 4 wire AC Using Power /
.EEEE'LPI‘?AL Reactive Energy @ |Energy Calibrator
36 | Alternatin 45 Hz to 65 Hz (63.5 |with Current 4.77 VArh to 165 0.011 % to 0.032 %
Current (<gl Vto 550V, 5 mAto |Amplifier, Power kVArh ' e °
GH2) (Source) 100 A, 0.5 Energy Standard by
(Lead/Lag) to UPF) |Comparison Method
3 phase 4 wire AC Using Power /
'IIE'IEI(E:(I:-ITNPI\gAL Reactive Power @ Energy Calibrator
37 |Alternating | 121062 iz (635 with Current 4.77 VAT to 165 kVAr|0.011 % to 0.032 %
Current (< 1 Vto 550V, 5 mAto |Amplifier, Power
GHz) (Source) 100 A, 0.5 Energy Standard by
(Lead/Lag) to UPF)  |Comparison Method
Using Multi Function
ELECTRO- Calibrator, Current
TECHNICAL- Shunt, AC-DC
38 |Alternating chcoulzlr_leznt @ 10 Hz Transfer Std, AC 10 yAto 22 mA 0.1 % to 0.015 %
Current (< 1 Measurement Std,
GHz) (Source) DMM by Comparison
Method
ELECTRO- Using
TECHNICAL- Trasconductance
39 |Alternating  |AC Curent @ 10 Hz |\ slifier & Multi |20 Ato 100 A 0.015 % to 0.2 %

Current (<1
GHz) (Source)

to 6 kHz

Function Calibrator
by Direct Method
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or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

Using Multi Function

ELECTRO- Calibrator, Current
TECHNICAL- Shunt, AC-DC
40 |Alternating focl%uliﬁznt @A40HZ |1 ansfer std, AC |22 mAto 2.2 A 0.011 % t0 0.013 %
Current (< 1 Measurement Std,
GHz) (Source) DMM by Comparison
Method
Using Multi Function
ELECTRO- Calibrator, Current
TECHNICAL- Shunt, AC-DC
41 |Alternating chcoulzlr_leznt @ 40 Hz Transfer Std, AC 22Ato20A 0.013 % to 0.015 %
Current (< 1 Measurement Std,
GHz) (Source) DMM by Comparison
Method
ELECTRO- Using Powe;r/
TECHNICAL- Energy Calibrator
; AC Current @ 40 Hz |with Current
42 |Alternating . 100 A 0.2 %
to 65 Hz Amplifier, Shunt,
Current (< 1 .
GHz) (Source) DMM by Comparison
Method
ELECTRO- Using Multi Function
TECHNICAL- Calibrator with
43 |Alternating AC Current @ 50 Hz : 10 A to 1000 A 0.1 %t00.6%
Current Coil by
Current (< 1 Direct Method
GHz) (Source)
) Using High Voltage
'IIE'EEIC-I-II-\IPI\gAL Tester and High
a4 |Alternating AC High Voltage @ |Voltage Probe with 1KV to 15 kV 1%

Current (<1
GHz) (Source)

50 Hz

DMM by Comparison
/ Substitution
Method
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or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO- :
TECHNICAL- . Using Standard
45 |Alternating  |ACResistance @ - |Reference AC/DC 1y o i6 10 kohm  [0.003 % to 0.001 %
upto 1 kHz Resistor by Direct
Current (< 1 method
GHz) (Source)
'IIE'EEIC-I-LIFFSAL Using Standard
. AC Resistance @ Reference AC/DC 10 kohm to 100 0 0
46 |Alternating . ) 0.001 % to 0.012 %
upto 1 kHz Resistor by Direct kohm
Current (< 1 = thod
GHz) (Source)
ELECTRO- Using Multi Function
TECHNICAL- Calibrator, AC-DC
47 |Alternating tAoCZ\é)OIEEI?Ige @ 10 Hz Transfer Std, AC 2 mVto 220 mV 0.05 % to 0.004 %
Current (< 1 Measurement Std by
GHz) (Source) Comparison Method
ELECTRO- Using Multi Function
TECHNICAL- Calibrator, AC-DC
48 |Alternating ch\gﬂ'(tsge @ 10Kz | ansfer std, AC  [220 mVto 1000V [0.004 % to 0.008 %
Current (< 1 Measurement Std by
GHz) (Source) Comparison Method
ELECTRO- Using Multi Function
TECHNICAL- Calibrator, AC-DC
49 |Alternating ﬁﬁz\’t‘ytf?wef 20 transferstd, AC  |2mVto220mV  |0.13 % to 0.008 %
Current (< 1 Measurement Std by
GHz) (Source) Comparison Method
ELECTRO- Using Multi Function
TECHNICAL- Calibrator, AC-DC
50 |Alternating  |AC Voltage @20 e std, AC |22 Vto 220V 0.004 % % to 0.05 %

Current (<1
GHz) (Source)

kHz to 1 MHz

Measurement Std by
Comparison Method
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S.No

Discipline / Group

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

or measured / Quantity

Measured /Instrument

Calibration or Measurement
Method or procedure

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

* Calibration and
Measurement
Capability(CMC)(*)

ELECTRO- Using Multi Function
TECHNICAL- Calibrator, AC-DC
51 |Alternating  |ACVoltage @ 20 o crerstd, AC (220 mvito 22 v 0.008 % t0 0.05 %
Current (<1 kij#'to 1 MHz Measurement Std by
GHz) (Source) Comparison Method:
ELECTRO- Using Multi Function
TECHNICAL- Calibrator, AC-DC
52 |Alternating ’QC Voltage S_lZO Transfer Std, AC  |220 V to 600 V 0.005 % t0 0.01 %
Current (< 1 iz to JOOKHZ Measurement Std by
GHz) (Source) Comparison Method
ELECTRO-
TECHNICAL- Capacitance @ 1 Using Standard
53 |Alternating ng Capacitor by Direct |0.001 uF 0.01 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Capacitance @ 1 Using Standard
54 |Alternating ng Capacitor by Direct 0.001 pF 0.01 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Capacitance @ 1 Using Standard
55 |Alternating ng Capacitor by Direct 0.01 uF 0.02 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Capacitance @ 1 Using Standard
56 |Alternating P Capacitor by Direct 0.1 pF 0.01 %

Current (<1
GHz) (Source)

kHz

Method
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or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO-
TECHNICAL- Capacitance @ 1 Using Standard
57 |Alternating KHz Capacitor by Direct |1 uF 0.02 %
Current (<1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Capacitance @ 1 Using Multi-Product
58 |Alternating KHz Calibrator by Direct |1 uF to 100 pF 0.01 %t00.3%
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Capacitance @ 1 Using 4 Terminal Std
59 |Alternating KH Capacitor by Direct |1 mF 0.25 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Capacitance @ 1 Using Standard
60 |Alternating KHz Capacitor by Direct |1 pF 0.006 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Capacitance @ 1 Using 4 Terminal Std
61 |Alternating KHa Capacitor by Direct |10 uF 0.25%
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Capacitance @ 1 Using 4 Terminal Std
62 |Alternating Capacitor by Direct |10 mF 0.25%

Current (<1
GHz) (Source)

kHz

Method
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or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO-
TECHNICAL- Capacitance @ 1 Using Standard
63 |Alternating KHz Capacitor by Direct |10 pF 0.003 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Capacitance @ 1 Using 4 Terminal Std
64 |Alternating KHz Capacitor by Direct [100 pF 0.25 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Capacitance @ 1 Using Standard
65 |Alternating KHz Capacitor by Direct |100 pF 0.003 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Capacitance @ 1 Using Standard
66 |Alternating KHz Capacitor by Direct [1000 pF 0.073 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- . Using Standard
67 |Alternating (kiligautance @10 Capacitor by Direct 0.1 pF 0.25%
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- . Using Standard
68 [Alternating Capacitance @ 10 Capacitor by Direct |1 uF 0.1%

Current (<1
GHz) (Source)

kHz

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)
ELECTRO-
TECHNICAL- Capacitance @ 10 Using Standard
69 |Alternating P Capacitor by Direct 0.001 pF 0.1%
kHz to 1 MHz
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- ; Using Standard
70 |Alternating Eggi;ﬁar&cﬁz@ 19 Capacitor by Direct |1 pF 0.6 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- . Using Standard
71 |Alternating Eggigﬁa&cﬁz@ {0 Capacitor by Direct |10 pF 0.2 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- . Using Standard
72 |Alternating Eggig'?&cﬁz@ 1 Capacitor by Direct [100 pF 0.6 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- . Using Standard
73 |Alternating Esgigl?&cﬁz@ 10 Capacitor by Direct 1000 pF 1%
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- . Using Standard
74 |Alternating Capacitance @ 10 Capacitor by Direct ]0.01 uF 0.1%

Current (<1
GHz) (Source)

kHz to 100 kHz

Method
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Method or procedure where applicable(Range

and Frequency) Capability(CMC)(+)

or measured / Quantity
Measured /Instrument

ELECTRO-
TECHNICAL- . Using Standard
75 [|Alternating Esgaatance @104 Capacitor by Direct 0.1 yF 0.25 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- ; Using Standard
76 |Alternating E:gaatance @ 100 Capacitor by Direct |1 uF 35%
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- .
77 |Alternating  |Inductance @ 1 kHz |US'Ng Std Inductor 1, 0.01 %
by Direct Method
Current (< 1
GHz) (Source)
ELECTRO-
TECHNICAL- .
78 |Alternating  [Inductance @ 1 kHz |US'Ng Std Inductor 1, 0.012 %
by Direct Method
Current (<1
GHz) (Source)
ELECTRO-
TECHNICAL- .
79 |Alternating  |Inductance @ 1 kHz |USig Std Inductor 4,4 0.03 %
by Direct Method
Current (<1
GHz) (Source)
ELECTRO-
TECHNICAL- :
80 |Alternating Inductance @ 1 kHz Using Std Inductor 10 mH 0.5%

Current (<1
GHz) (Source)

by Direct Method
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ELECTRO-
TECHNICAL- \
81 |Alternating Inductance @ 1 kHz Usmg Std Inductor 100 pH 0.05 %
by Direct Method
Current (< 1
GHz) (Source)
ELECTRO-
TECHNICAL- .
82 |Alternating Inductance @ 1 kHz Usmg Std Inductor 100 mH 0.01 %
by Direct Method
Current (<1
GHz) (Source)
ELECTRO-
TECHNICAL- .
. Inductance @ 10 Using Std Inductor d
83 [Alternating 114146 100 kHz by Direct Method |2 ™" 341 %
Current (<1
GHz) (Source)
ELECTRO-
TECHNICAL- .
. Inductance @ 10 Using Std Inductor 4
84 |Alternating 111 +5 100 kHz by Direct Method |10 MH 0.3%
Current (<1
GHz) (Source)
ELECTRO-
TECHNICAL- Oscilloscope Using Oscilloscope
85 |Alternating Calibration : Calibrator by Direct |50 kHz to 1.1 GHz 4.04 %
Current (< 1 Bandwidth Method
GHz) (Source)
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or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

cuecmo. - [2eoeoee
TECHNICAL- Deflection i:actor Using Oscilloscope
86 |Alternating . Calibrator by Direct |1 mVto 190V 0.1%t00.2%
(Amplitude) - 1
Current (<1 Method
Mohm @ 10 Hz to 50
GHz) (Source)
kHz
cuecmo. Ol
TECHNICAL- Deflection i:actor Using Oscilloscope
87 |Alternating . Calibrator by Direct |1 mVto 5.56V 0.1%t00.2%
(Amplitude) - 50
Current (< 1 Method
ohm @ 10 Hz to 50
GHz) (Source)
kHz
ELECTRO-
TECHNICAL- Oscilloscope Using Oscilloscope
88 |Alternating Calibration: Time Calibrator by Direct |1 nsto55s 0.001 %
Current (< 1 Base Method
GHz) (Source)
Using Power /
Energy Calibrator
ELECTRO- Power Factor (Lag  |with Current
TECHNICAL- ) o2d) @ 45 Hz to 65 |Amplifier, Digital
89 |Alternating L 0 to UPF 0.0004

Current (< 1
GHz) (Source)

Hz (10 Vto 600V, 1
mA to 200 A)

Power Energy Meter,
Power Energy
Standard by
Comparison Method
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Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO-
TECHNICAL- Using Std
Alternating Resistances and Std
90 |Current(<1 INDUCTANCE (1kHz) |Capacitance for 100 H 0.04%
GHz) 100H Simulation, by
(Source,Measu Comparison Method
re)
ELECTRO-
TECHNICAL- Using 8% DMM,
91 |DIRECT DC Current Standard Resistor by [1 A to 20 A 0.0012 % to 0.005 %
CURRENT V /| Method
(Measure)
ELECTRO-
TECHNICAL- Using 8% DMM,
92 |DIRECT DC Current Standard Resistor by [100 pAto 1 A 0.002 % to 0.0012 %
CURRENT V /| Method
(Measure)
ELECTRO-
TECHNICAL- Using 8% DMM,
93 |DIRECT DC Current Standard Resistor by 100 nA to 100 pA 0.03 % to 0.002 %
CURRENT V /| Method
(Measure)
ELECTRO-
TECHNICAL- Using 8% DMM, Std
94 |DIRECT DC Current Shunt by V /1 20Ato 100 A 0.005 % t0 0.035 %
CURRENT Method
(Measure)
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or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO-
TECHNICAL- Using HV Probe with
95 |DIRECT DC High Voltage DMM by Direct 1 kV to 40 kV 0.05 % t0 0.4 %
CURRENT Method
(Measure)
ELECTRO- Using Reference
TECHNICAL- DC Power (1 V to Mult?neters & MFC
96 |DIRECT 1000V, 100 mA to by Comparison 100 mW to 20 kW 0.005 % to 0.01 %
CURRENT 20 A) y ~omp
Method
(Measure)
ELECTRO- Using DC
TECHNICAL- j Comparator o
97 |DIRECT \?Vfre%es'Stance (4 |Resistance Bridge & [10 kohm to 1 Gohm of O0f° 7 to 0:004
CURRENT Std Resistor by 1
(Measure) Comparison Method
Using DC
ELECTRO- Comparator
TECHNICAL- . Resistance Bridge
98 |DIRECT \?VﬁeF;es'Stance (4 lwith High Current I}noooh“m"hm 0100 141 9% t0 0.0004 %
CURRENT Range Extender, Std
(Measure) Resistor by
Comparison Method
Using DC
ELECTRO- Comparator
TECHNICAL- , Resistance Bridge 0
99 |DIRECT \IIDViCreR)eS|stance (4 with High Current &gr(])nr]nohm to 10 oO/.0004 % to 0.00016
CURRENT Range Extender, Std °
(Measure) Resistor by

Comparison Method
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or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO-
TECHNICAL- . Using Digital
100 | DIRECT ?gVRtisféggf/e @ |Teraohmmeter by |1 Gohm to 20 Gohm  |0.004 % t0 0.1 %
CURRENT Direct Method
(Measure)
ELECTRO-
TECHNICAL- . Using Digital
101 |DIRECT DS jeosiance @ | Teraohmmeter by %F%Ercr)]hm 0100 Jo19%t01%
CURRENT Direct Method
(Measure)
ELECTRO} Using 8% DMM, DC
TECHNICRL- Ref Standard, Ref
102 |DIRECT DC Voltage Divider b ' 0.1 mVto100 mV |0.026 % to 0.0005 %
CURRENT oY
Comparison Method
(Measure)
el | Using 8% DMM, DC
(0]
103 |DIRECT DC Voltage Ref Standard, Ref 1y, 15 1050 v 0.0§01 % to 0.0005
Divider by %
CURRENT .
Comparison Method
(Measure)
AL Using 8% DMM, DC
(0]
104 |DIRECT DC Voltage Ref Standard, Ref {14 iy to 10y |2:0005 %0 0.0001
Divider by %
CURRENT .
Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using MFC, Std
105 |DIRECT DC Current Resistor by V /| 10 pA to 100 mA 0.003 % to 0.002 %
CURRENT Method
(Source)
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or measured / Quantity and Frequency) Capability(CMC)(*)
Measured /Instrument
ELECTRO-
TECHNICAL- Using MFC with
106 |DIRECT DC Current Current Coil by 100 Ato 1000 A 0.25%
CURRENT Direct Method
(Source)
ELECTRO-
TECHNICAL- Using MFC, Std
107 |DIRECT DC Current Resistor / Shunt by V|100 mAto 20 A 0.003 % to 0.008 %
CURRENT / | Method
(Source)
ELECTRO-
TECHNICAL- Using MFC, Std
108 |DIRECT DC Current Resistor by V /| 100 nAto 10 pA 0.2 % t0 0.003 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using MFC and Std
109 |DIRECT DC Current resistor by Direct 100 pAto 100 nA 0.2%t00.03 %
CURRENT Method
(Source)
ELECTRO- : ;
TECHNICAL- 'lrJrS;rggcl\gESuV\clltghnce
110 |DIRECT DC Current o : 20Ato 100 A 0.008 % to 0.014 %
CURRENT Amplifier by Direct
Method
(Source)
ELECTRO- Using HV Source, HV
TECHNICAL- Probe with DMM by
111 |DIRECT DC High Voltage . 1 kV to 40 kV 05%tol %
CURRENT Comparison /
Substitution Method
(Source)
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or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO-
TECHNICAL- DC Power (1 V to Using Multi Function 100 mW
112 [DIRECT 1000V, 100 mAto |Calibrator by Direct t0 20 kW 0.005 % to 0.01 %
CURRENT 20 A) Method
(Source)
ELECTRO-
TECHNICAL- . Using Standard
113 | DIRECT %gewance (2 |Resistor by Direct |1 Gohm 0.01 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- j Using Standard
114 [DIRECT \?Vfre%es'Stance (2 |Resistor by Direct |1 Tohm 0.04 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- DC Resistance (2 Using Standard
115 |DIRECT wise’ Resistor by Direct 10 Gohm 0.018 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- DC Resistance (2 Using Standard
116 |DIRECT wire) Resistor by Direct 10 Mohm 0.001 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- , Using Standard
117 |DIRECT \?vﬁges'“a”ce (2 |Resistor by Direct |10 Tohm 0.12 %
CURRENT Method
(Source)
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Measured /Instrument

Method or procedure

where applicable(Range
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Capability(CMC)(+)

ELECTRO-
TECHNICAL- DC Resistance (2 Using Standard
118 |DIRECT wig) Resistor by Direct 100 Gohm 0.02 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- DC Resistance (2 Using Standard
119 |DIRECT wire) Resistor by Direct 100 Mohm 0.005 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- j Using Standard
120 | DIRECT \?Vfre%es'Stance (2 |Resistor by Direct 100 Tohm 0.61 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- DC Resistance (4 Using Standard
121 |DIRECT wise’ Reference Resistor |10 kohm 0.00018 %
CURRENT by Direct Method
(Source)
ELECTRO-
TECHNICAL- , Using Standard
122 |DIRECT \E)ViCreR)esmtance (4 Resistor by Direct 0.1 mohm 0.02 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- DC Resistance (4 Using Standard
123 |DIRECT wire) Reference Resistor |1 kohm 0.0002 %
CURRENT by Direct Method
(Source)
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Measurand or Reference
Material/Type of instrument

Calibration or Measurement

Measurement range and
additional parameters

* Calibration and

S.No Discipline / Group or::a::z;i:ll"t:db;ec;:::::i::;ed Method or procedure where applicable(Range Cageb?ﬁ:;?glwfg)t(:)
Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- DC Resistance (4 Using Standard
124 |DIRECT wig) Resistor by Direct 1 Mohm 0.00055 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- . Using Standard
125 | DIRECT %gewance (4 |Reference Resistor |1 mohm 0.01 %
CURRENT by Direct Method
(Source)
ELECTRO-
TECHNICAL- j Using Standard
126 |DIRECT \?Vfre%es'Stance (4 IReference resistor |1 ohm 0.00015 %
CURRENT by Direct Method
(Source)
ELECTRO-
TECHNICAL- : Using Standard
127 | DIRECT \?VﬁeR)es'Stance (4 |Resistor by Direct |10 mohm 0.002 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- DC Resistance (4 Using Standard
128 |DIRECT wire) Reference Resistor |10 ohm 0.0002 %
CURRENT by Direct Method
(Source)
ELECTRO-
TECHNICAL- DC Resistance (4 Using Standard
129 |DIRECT wire) Resistor by Direct 100 kohm 0.00025 %
CURRENT Method
(Source)
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ELECTRO-
TECHNICAL- DC Resistance (4 Using Standard
130 |DIRECT wig) Resistor by Direct 100 mohm 0.0005 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- DC Resistance (4 Using Standard
131 |DIRECT wire) Resistor by Direct 100 ohm 0.00018 %
CURRENT Method
(Source)
ELECTROZ Using MFC, DC Ref
TECHNICRL- Standard, Ref
132 | DIRECT DC Voltage 4 : luvtol mv 0.061 % to 0.015 %
Divider, DMM by
CURRENT .
Comparison Method
(Source)
el | Using MFC, DC Ref
0]
133 | DIRECT DC Voltage Standaigr ey 1mVto100 my  |%015 %t00.00035
Divider, DMM by %
CURRENT .
Comparison Method
(Source)
ELECTRO-
TECHNICAL- Using Reference o
134 |DIRECT DC Voltage Voltage Standard by [1Vto 10V 00/'0002 % t0 0.0001
CURRENT Direct Method °
(Source)
%Eﬁm& Using MFC, DC Ref
0,
135 |DIRECT DC Voltage Spandard, Ref 10V to 1100 V. 0.0001 % to 0.0007
Divider, DMM by %
CURRENT .
Comparison Method
(Source)
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Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

e oaL Using MFC, DC Ref
0,
136 |DIRECT DC Voltage Standard, Ref 100 MV to 10 V 0.00035 % to 0.0001
Divider by Yo
CURRENT \
Comparison Method
(Source)
ELECTRO-
TECHNICAL- Using Power Meter
RF/MICROWAYV |Attenuation @ 10 and Step Attenuator
137 1€ (1 GHZ AND |MHz to 18 GHz by Comparison L dEN008 di 0.13dB to 0.32 dB
ABOVE) Method
(Measure)
ELECTRO-
TECHNICAL- Using Power Meter
RF/MICROWAYV |Attenuation @ 100 :
138 E (1 GHZ AND |KkHz to 10 MHz gt)enp: 'Aa;t:iesglrj]al\tlloert}‘k])(})/d 1 dB to 40 dB 0.15dBto 0.3 dB
ABOVE) P
(Measure)
ELECTRO- Modulation:
TECHNICAL- Amplitude Using Modulation
139 |RF/MICROWAV [Modulation Depth Analgzer ov Direet  |PEPth:10% 095 |,
E (1 GHZ AND |(CW : 10 MHz to 2.5 Methyod y % L
ABOVE) GHz; MF : 30 Hz to
(Measure) 10 kHz)
ELECTRO- Modulation: Using*Sidng|
TECHNICAL-  |Amplitude Genegratgr
RF/MICROWAYV |Modulation Depth . Depth : 10 % to 95 o
140 1e (1 GHz AND [(CcW : 10 MHZ to 2.5 E"O‘é‘;';t";?i?o”na'yzer % 2.1%
ABOVE) GHz; MF : 30 Hz to Mithodp
(Measure) 10 kHz)
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Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO-

Modulation:

TECHNICAL-  |Frequency gz:gr:ég?a'
141 RF/MICROWAYV |Modulation Modulatior'1 Analyzer Deviation :1 kHz to 5 9%
E (1 GHZ AND |Deviation (CW: 10 by Comparison 500 kHz
ABOVE) MHz to 2.5 GHz; MF : Method
(Measure) 30 Hz to 10 kHz)
ELECTRO- Modulation:
TECHNICAL- Frequency Using Modulation
142 RF/MICROWAV |Modulation Analyzer by Direct Deviation: 1 kHz to 5%
E (1 GHZ AND |Deviation (CW: 10 Method 500 kHz
ABOVE) MHz to 2.5 GHz; MF :
(Measure) 30 Hz to 10 kHz)
Using Vector
ELECTRO; Network Analyzer
TECHNICAL- , . .
RF/MICROWAV Reﬂe.ct.lon W|th _CaIlK|t, .
143 E (1 GHZ AND Coefficient @ 10 Verification Kit & 0 to 0.5 Tau 0.01 Tau to 0.02 Tau
MHz to 18 GHz Attenuator with
ABOVE) .
(Measure) Short by Comparison
Method
ELECTRO-
TECHNICAL- Using RF Power
144 [RFMICROWAV IRF Power @ 1 MHz - 1\1t o Attenuator by |20 mW to 10 W 5 % 0 6 %
E (1 GHZ AND |to 1 GHz Direct Method
ABOVE)
(Measure)
ELECTRO- Using RF Power
TECHNICAL- Meter with
RF/MICROWAV |RF Power @ 10 MHz |attenuator, RF signal
145 1 (1 GHZ AND [to 18 GHz generator / 100 nWio 20 mW  13.2%1to 4%
ABOVE) synthesizer by
(Measure) Comparison Method
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Method or procedure where applicable(Range

or measured / Quantity and Frequency)

Measured /Instrument

Capability(CMC)(+)

ELECTRO-
TECHNICAL- Using RF Power
146 |RF/MICROWAVIRF Power @ 10 MHZ {00 Attenuator by |100 nW to 20 mW  [3.2 % to 4 %
E (1 GHZ AND |to 18 GHz Direct Method
ABOVE)
(Measure)
ELECTRO-
TECHNICALS Using RF Power
147 [RF/MICROWAV 1RF Power @ 100 KHz |\1t o attenuator by |10 pW to 20 mW |3 % to 4 %
E (1 GHZ AND |to 10 MHz Direct Method
ABOVE)
(Measure)
ELECTRO-
TECHNICAL- Using RF Power
RF/MICROWAV |RF Power @ 100 kHz |Meter with RF Signal 0 o
148 [E'(1 GHZ AND |to 10 MHz generator by SQUW o 20V 1P P P4 %
ABOVE) Comparison Method
(Measure)
ELECTRO-
TECHNICAL- )
. Using RF Step
RF/MICROWAYV |Attenuation @ 10 .
149 E (1 GHZ AND |MHz to 18 GHz ,I\A/lt;ter:\:;tor by Direct |5 dB to 60 dB 0.21 dBto 0.3 dB
ABOVE)
(Source)
ELECTRO-
TECHNICAL- Using Step
RF/MICROWAYV |Attenuation @ 100 .
150 E (1 GHZ AND |KkHz to 2.7 GHz ﬁltetter?:;tor by Direct |1 dB to 60 dB 0.2 dBto 0.34 dB
ABOVE)
(Source)
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Measured /Instrument and Frequency)
Using Universal
ELECTRO- Frequency Counter /
TECHNICAL- Timer (Ext Locked o
151 |TIME & Frequency with rubidium 0.01 Hz to 40 GHz 883888306’;%/
FREQUENCY standard / Oscillator) ' °
(Measure) by Comparison
Method
ELECTRO- Using Universal
TECHNICARF Fre ?Jenc Counter
152 |TIME & Time Interval requency ' ]15t03600s 0.00001 %
Timer by Direct
FREQUENCY
Method
(Measure)
Using RF Signal
g
TECHNICAL- .
Synthesizer (Ext 0.000003 % to
153 |TIME & Frequency Locked with Ref Rb 0.01 Hz to 20 GHz 0.000000005 %
FREQUENCY
(Source) Frequency Std/
Oscillator) by
Comparison Method)
ELECTRO- Using Ref Rb
TECHNICAL- Frequency Std /
154 |TIME & Frequency Oscillator, Freq 1 MHz 0.000000005 %
FREQUENCY Converter by Direct
(Source) Method
ELECTRO- Using Ref Rb
TECHNICAL- Frequency Std /
155 |TIME & Frequency Oscillator, Freq 10 MHz 0.000000005 %
FREQUENCY Converter by Direct
(Source) Method
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Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)
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ELECTRO- Using Ref Rb
TECHNICAL- Frequency Std /
156 |TIME & Frequency Oscillator, 100 kHz 0.000000005 %
FREQUENCY Frequency Converter
(Source) by Direct Method
ELECTRO- Using Ref Rb
TECHNICAL- Frequency Std/
157 |TIME & Frequency Oscillator, Freq 5 MHz 0.000000005 %
FREQUENCY Converter by Direct
(Source) Method
. Using Sound Level
MECHANICAL- |Acoustics Sound . .
158 ACOUSTICS Level Meter @ 1 kHz Calibrator by Direct |94 dB 0.32 dB
Method
MECHANICAL-
I(JE;X;%SION Dial Gauge - Plunger |Using Slip Gauge Set
159 type (L.C.: 0.001 by Comparison 0 to 25 mm 0.003 mm
MEASURING ) Method
INSTRUMENT,
GAUGE ETC.)
MECHANICAL-
DIMENSION . .
. : Using Slip Gauge Set
(BASIC Vernier Calliper .
160 MEASURING (L.C.: 0.01 mm) Ili)/lyétchc:)rgparlson 0 to 300 mm 0.016 mm
INSTRUMENT,
GAUGE ETC.)
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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)
MECHANICAL-
I(JELIXI;IEI:SION Micro meter Using Slip Gauge Set
161 (External) (L.C.: by Comparison 0 to 25 mm 0.003 mm
MEASURING 0.001 mm) Method
INSTRUMENT, '
GAUGE ETC.)
MECHANICAL-
?SXSEI%SION Micrometer Using Slip Gauge Set
162 (External) (L.C.: 0.01 |by Comparison 0 mm to 25 mm 0.015 mm
MEASURING mm) Method
INSTRUMENT,
GAUGE ETC.)
MECHANICAL-
DIMENSION , :
) . Using Slip Gauge Set
(BASIC Vernier Caliper (L.C.: :
163 MEASURING 0.01 mm) It\>/|3gtchc;rzj1parlson 0 mm to 200 mm 0.016 mm
INSTRUMENT,
GAUGE ETC.)
MECHANICAL- Using Pressure
PRESSURE Dead Weight Testers |balance DWT by 0
164 \NDICATING | (Hydraulic) Cross float method, |3 22(9) to 50 bar(g) 10.008 % of rdg
DEVICES DKD-R 6-1
MECHANICAL- Using Pressure
PRESSURE Dead Weight Testers |balance DWT by 50 bar(g) to 700 0
165 INDICATING (Hydraulic) Cross float method |bar(g) 0.009 % of rdg
DEVICES as Per DKD-R 6-1
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Measured /Instrument
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Using DWT Dual

MECHANICAL- -
PRESSURE Dlglltal Pressure Range, Pressure
166 Calibrator balance by 0 to13.5 bar(g) 0.06 % of rdg
INDICATING . . hod
DEVICES (Pneumatic) Comparison Metho
as Per DKD-R 6-1:
Using Portable
MECHANICALS Pressure calibrator & |Pressure Calibrator
PRESSURE . 0.035 bar (abs) to 7 0
167 Pressure Gauges by Comparison 0.058 % of rdg
INDICATING ) bar (abs)
(Pneumatic) Method as Per DKD-
DEVICES
R 6-1
MECHANICAL- Using Pressure
PRESSURE Pressure calibrator & |indicator, Pneumatic
168 Pressure Gauges pump by 0.1 bar to 2.6 bar 0.07 % rdg
INDICATING . . hod
DEVICES (Pneumatic) Comparison Metho
as Per DKD-R 6-1
MECHANICAL- Pressure calibrator & Using DWT, Pressure
169 PRESSURE e urdGaudes balance by 13.5 bar(g) to 200 0.032 % of rd
INDICATING | p2” = 9 g Comparison Method |bar(g) 02e 7o 0t rdg
DEVICES as Per DKD-R 6-1
MECHANICAL- Pressure Calibrators Using Pressure
PRESSURE Calibrator by (-) 0.95 bar(g) to 0 0
170 INDICATING (&Erﬁ’gis;;:{iec)Gauges Comparison method | bar(g) 0.086 % of rdg
DEVICES as Per DKD-R 6-1
MECHANICAL- Pressure calibrators Using DW tester
PRESSURE (Hydraulic) by 0
171 INDICATING (&HPrS?;lLJJIrii)Gauges Comparison Method 0 to 700 bar(g) 0.02 % of rdg
DEVICES y as Per DKD-R 6-1
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Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

Using Pressure

MECHANICAL- Pressiffe Calibrhoks indicator, Pneumatic
PRESSURE pump, Precision (-) 0.9 bar(g) to (-) 0
172 1\NDICATING f;ﬁ%‘;ﬁ;“tigauges barometer by 0.1 bar(g) 0.13 % of rdg
DEVICES Comparison method
as Per DKD-R 6-2
Using Standard
{\IAVIE(I:(;_IQIRIII(SAL Weighing Scale &  |weight E2 Class
173 Balance - Class llI weights by 200gto 12 kg 0.07 g
SCALE AND o ,
BALANCE (Readability : 0.1 g) [Comparison Method
as Per OIML R 76-1
Using Standard
{\IAVE(I:(?I-?I':II(%AL Weighing Scale &  |weight E2 Class
174 Balance - Class llI weights by 12 kg to 22 kg 22 ¢
SCALE AND of \ .
BALANCE (Readability : 2 g) Comparison Method
as Per OIML R 76-1
MECHANICAL- |Weighing Scale and |YSn9 Standard
weight E2 Class
175 |WEIGHING = balance - Class| —f, oni 1 mg to 200 g 0.08 mg
SCALE AND (Readability : 0.01 C . hod '
BALANCE ma) omparison Metho
as Per OIML R 76-1
Using Standard
Weights E2 Class &
Electronics Balances
MECHANICAL- |Weights F1 Accuracy |(Readability : 0.01
176 WEIGHTS Class and Coarser mg) by substitution 204 0.061 mg

method (ABBA
weighing cycle) as
per OMILR 111-1
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Measured /Instrument

Method or procedure
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and Frequency)

Capability(CMC)(+)

177

MECHANICAL-
WEIGHTS

Weights F1 Accuracy
Class and Coarser

Using Standard
Weights E2 Class &
Electronics Balances
(Readability : 0.01
mg) by substitution
method (ABBA
weighing cycle) as
per OMILR 111-1

10 g

0.042 mg

178

MECHANICAL-
WEIGHTS

Weights F1 Accuracy
Class and Coarser

Using Standard
Weights E2 Class &
Electronics Balances
(Readability : 0.01
mg) by substitution
method (ABBA
weighing cycle) as
per OMILR 111-1

100 g

0.1 mg

179

MECHANICAL-
WEIGHTS

Weights F1 Accuracy
Class and Coarser

Using Standard
Weights E2 Class &
Electronics Balances
(Readability : 0.01
mg) by substitution
method (ABBA
weighing cycle) as
per OMILR 111-1

20 g

0.051 mg
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180

MECHANICAL-
WEIGHTS

Weights F1 Accuracy
Class and Coarser

Using Standard
Weights E2 Class &
Electronics Balances
(Readability : 0.01
mg) by substitution
method (ABBA
weighing cycle) as
per OMILR 111-1

200 mg

0.015 mg

181

MECHANICAL-
WEIGHTS

Weights F1 Accuracy
Class and Coarser

Using Standard
Weights E2 Class &
Electronics Balances
(Readability : 0.01
mg) by substitution
method (ABBA
weighing cycle) as
per OMILR 111-1

50 mg

0.013 mg

182

MECHANICAL-
WEIGHTS

Weights F1 Accuracy
Class and Coarser

Using Standard
Weights E2 Class &
Electronics Balances
(Readability : 0.01
mg) by substitution
method (ABBA
weighing cycle) as
per OMILR 111-1

500 mg

0.018 mg
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183

MECHANICAL-
WEIGHTS

Weights F1 Accuracy
Class and Coarser

Using Standard
Weights E2 Class &
Electronics Balances
(Readability : 0.01
mg) by substitution
method (ABBA
weighing cycle) as
per OMILR 111-1

1g

0.022 mg

184

MECHANICAL-
WEIGHTS

Weights F1 Accuracy
Class and Coarser

Using Standard
Weights E2 Class &
Electronics Balances
(Readability : 0.01
mg) by substitution
method (ABBA
weighing cycle) as
per OMILR 111-1

100 mg

0.013 mg

185

MECHANICAL-
WEIGHTS

Weights F1 Accuracy
Class and Coarser

Using Standard
Weights E2 Class &
Electronics Balances
(Readability : 0.01
mg) by substitution
method (ABBA
weighing cycle) as
per OMILR 111-1

29

0.03 mg
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186

MECHANICAL-
WEIGHTS

Weights F1 Accuracy
Class and Coarser

Using Standard
Weights E2 Class &
Electronics Balances
(Readability : 0.01
mg) by substitution
method (ABBA
weighing cycle) as
per OMILR 111-1

200 g

0.2 mg

187

MECHANICAL-
WEIGHTS

Weights F1 Accuracy
Class and Coarser

Using Standard
Weights E2 Class &
Electronics Balances
(Readability : 0.01
mg) by substitution
method (ABBA
weighing cycle) as
per OMILR 111-1

0.033 mg

188

MECHANICAL-
WEIGHTS

Weights F2 Accuracy
Class and Coarser

Using Standard
Weights E2 Class &
Electronics Balances
(Readability : 0.01
mg) by substitution
method (ABBA
weighing cycle) as
per OMILR 111-1

10 mg

0.013 mg
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189

MECHANICAL-
WEIGHTS

Weights F2 Accuracy
Class and Coarser

Using Standard
Weights E2 Class &
Electronics Balances
(Readability : 0.01
mg) by substitution
method (ABBA
weighing cycle) as
per OMILR 111-1:

20 mg

0.013 mg

190

MECHANICAL-
WEIGHTS

Weights F2 Accuracy
Class and Coarser

Using Standard
Weights E2 Class &
Electronics Balances
(Readability : 0.01
mg) by substitution
method (ABBA
weighing cycle) as
per OMILR 111-1

1 mg

0.013 mg

191

MECHANICAL-
WEIGHTS

Weights F2 Accuracy
Class and Coarser

Using Standard
Weights E2 Class &
Electronics Balances
(Readability : 0.01
mg) by substitution
method (ABBA
weighing cycle) as
per OMILR 111-1

2 mg

0.013 mg
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192

MECHANICAL-
WEIGHTS

Weights F2 Accuracy
Class and Coarser

Using Standard
Weights E2 Class &
Electronics Balances
(Readability : 0.01
mg) by substitution
method (ABBA
weighing cycle) as
per OMILR 111-1

0.013 mg

193

MECHANICAL-
WEIGHTS

Weights M2
Accuracy Class and
Coarser

Using Standard
Weights E2 Class &
Electronics Balances
(Readability : 0.1 g)
by substitution
method (ABBA
weighing cycle) as
per OMILR 111-1

5 kg

0.12 ¢

194

MECHANICAL-
WEIGHTS

Weights M2
Accuracy Class and
Coarser

Using Standard
Weights E2 Class &
Electronics Balances
(Readability : 0.1 g)
by substitution
method (ABBA
weighing cycle) as
per OMILR 111-1

10 kg

0.2¢
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195

MECHANICAL-
WEIGHTS

Weights M3
Accuracy Class and
Coarser

Using Standard
Weights E2 Class &
Electronics Balances
(Readability : 0.1 g)
by substitution
method (ABBA
weighing cycle) as
per OMILR 111-1

2 kg

0.12¢

196

MECHANICAL-
WEIGHTS

Weights M3
Accuracy Class and
Coarser

Using Standard
Weights E2 Class &
Electronics Balances
(Readability : 0.1 g)
by substitution
method (ABBA
weighing cycle) as
per OMILR 111-1

500 g

0.12 ¢

197

MECHANICAL-
WEIGHTS

Weights M3
Accuracy Class and
Coarser

Using Standard
Weights E2 Class &
Electronics Balances
(Readability : 0.1 g)
by substitution
method (ABBA
weighing cycle) as
per OMILR 111-1

1 kg

0.12 g
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where applicable(Range
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Using Relative

Humidity -
Humidity / Temperature
THERMAL- st : 0 0
198 [SPECIFIC HEAT Terpperature |nd|c§t_or with 20 /th to 95 oA:rh 1 %rh
Indicator with sensor |Humidity - @ 10 °Cto 55 °C
& HUMIDITY
of Chamber Temperature
chamber by
Comparison Method
Using Relative
Humidity -
A Temperature
THERMAL- Humidity/ . ; 0 .
199 |SPECIFIC HEAT |Temperature L?Sr'sf‘;gr with 38 f&ri‘ot%gfcﬁ’rh @11 %orh
& HUMIDITY Indicator with sensor y
Temperature
chamber by
Comparison Method
Using SPRT, Digital
RTD, Thermocouple
THERMAL- - : " |Thermometer and N o o
200 TEMPERATURE PRT with or without Dry block bath by 200 °Cto 660 °C 0.15°C
indicator )
comparison Method
RTD, Thermocouple, |Using SPRT, Digital
THERMAL- PRT with or without |Thermometer and o o o
201 TEMPERATURE |indicator, Data Liquid bath by (-) 50 °C to¢00 g€ 10.06 °C
Logger with Sensor |comparison Method
RTD, Thermocouple, gﬁgnr?nilsﬁ;e?lgki;[gtw
THERMAL- PRT with or without e “ o o o
202 TEMPERATURE |indicator, Data Precision Temp. (-) 80 °Cto(-) 50 °C [0.05 °C

Logger with Sensor

Bath by Comparison
Method
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Temperature Using Temp.
THERMAL- chamber, Oven, Calibrator with RTD
203 freezer, sensors (Minimum 9 [(-) 80 °Cto 200 °C 0.6 °C
TEMPERATURE C
(Multiposition Sensors) by
Calibration) Comparison Method
Temperature Using SPRT Hart,
THERMAL- indicator with sensor |Digital Thermometer o d o
204 TEMPERATURE |[of dry block (Single |by Comparison SN 664 °C 0.%°C
Position calibration) |Method
Temperature Using ‘S’ type
THERMAL- indicator with sensor | Thermocouple, Dig.
205 of Dry block / Thermometer, zero 200 °C to 1000 °C 12 °Q
TEMPERATURE ,
furnace (Single reference bath by
Position Calibration) |Comparison Method
Temperature . .
. : Using SPRT, Digital
THERMAL- Indicator with sensor y o A
206 | rEMPERATURE |of liquid bath (Single | [Nermometer By (-) 80 °Cto 200 °C 10.06 °C
X, . : Comparison Method
Position Calibration)
Temperature . -
: : Using SPRT, Digital
THERMAL- Indicator with sensor 4 o o
207 | TEMPERATURE |of liquid bath (Single | ["€rmometer by (-) 50 °C'to 200 °C 10.06 °C
" y Comparison Method
Position Calibration)
Using S Type
Thermocouple,
J0 |THERMAL: _|Thermocouple with {281 660 °C to 1000 °C  |1.21 °C
TEMPERATURE |or without indicator 0 '

Furnace and zero
reference bath by
Comparison Method
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Site Facility

ELECTRO- 1 Phase 2 wire AC
TECHNICAL- Active Energy @ 45 .
) Using Power Energy
1 Alternating piz jo.65 Uz (63.5 ) Standard by Direct |[1.59 Wh to 55 kWh ]0.011 % to 0.032 %
Current (< 1 to 550 V, 5 mA to Method
GHz) 100 A, 0.5
(Measure) (Lead/Lag) to UPF)
ELECTRO- 1 Phase 2 wire AC
TECHNICAL- Active Power @ 45 Using Power Energy
o [Alternating — fHz1t0 65 Hz (63.5V  fgr o by Direct [1.59 Wto55kw  [0.011 % to 0.032 %
Current (< 1 to 550 V, 5 mA to Method
GHz) 100 A, 0.5
(Measure) (Lead/Lag) to UPF)
ELECTRO- 1 Phase 2 wire AC
TECHNICAL- Apparent Power @ .
. Using Power Energy
3 [Alternating 45 Hz to 65 Hz (63.5 fg - oy by Direct [3.18 VAto 55 kVA  [0.011 % to 0.032 %
Current (< 1 Vto550V,5mAto Method
GHz) 100 A, 0.5
(Measure) (Lead/Lag) to UPF)
ELECTRO- 1 Phase 2 wire AC
TECHNICAL- Reactive Energy @ Using Power Energy
Alternating 45 Hz to 65 Hz (63.5 : 3.18 VArh to 55 0 0
4 lcurrent (<1 |Vt 550V, 5 mA to ;t:tr;]‘i?jrd by Direct 1y Varh 0.011%t00.032 %
GHz) 100 A, 0.5
(Measure) (Lead/Lag) to UPF)
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Measured /Instrument
ELECTRO- 1 Phase 2 wire AC
TECHNICAL- Reactive Power @ Using Power Energy
5 |Alternating 145 Hz 10 65 Hz (63.5 | 4o by Direct [1.59 VAr to 55 kvAr [0.011 % to 0.032 %
Current (< 1 Vto550V,5mAto Method
GHz) 100 A, 0.5
(Measure) (Lead/Lag) to UPF)
1 phase AC
.EEEE'LPI‘?AL Apparent Power (2
Alternatin wire) @ 45 Hz to 65 |Using Power Energy
6 g Hz (63.2 V to 550V, |Std by Direct 3.18 VAto 55 kVA  |0.011 % to 0.032 %
Current (< 1
GH2) 5 mAto 100 A, Method
(Measure) 0.1(Lead/Lag) to
UPF)
ELECTRO- 3 phase 4 wire AC
TECHNICAL- Active Energy @ 45 .
. Using Power Energy
7 [Alternating — fHz1t0 65 Hz (63.5V  fg - 4oy by Direct [4.77 Wh to 165 kWh [0.011 % to 0.032 %
Current (< 1 to 550V, 5 mA to Method
GHz) 100 A, 0.5
(Measure) (Lead/Lag) to UPF)
ELECTRO- 3 phase 4 wire AC
TECHNICAL- Active Power @ 45 Using Power Energy
g [|Alternating — fHz 1065 Hz (63.5V o0 nioi i by Direct [4.77 Wto 165 kW |0.011 % to 0.032 %
Current (< 1 to 550 V, 5 mA to Method
GHz) 100 A, 0.5
(Measure) (Lead/Lag) to UPF)
ELECTRO- 3 phase 4 wire AC
TECHNICAL- Apparent Power @ .
. Using Power Energy
g |Alternating 145 Hzto 65 Hz (63.5 | o by Direct |9.54 VA to 165 kVA [0.011 % to 0.032 %
Current (< 1 Vto550V,5mAto Method
GHz) 100 A, 0.5
(Measure) (Lead/Lag) to UPF)
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Measured /Instrument
ELECTRO- 3 phase 4 wire AC
TECHNICAL- Reactive Energy @ Using Power Energy
Alternating 45 Hz to 65 Hz (63.5 . 4.77 VArh to 165 0 0
10 Jcumrent (<1 |Vto 550V, 5 mA to f,lt:tr;%zrd by Direct f,varh 0.011 %10 0.032 %
GHz) 100 A, 0.5
(Measure) (Lead/Lag) to UPF)
ELECTRO- 3 phase 4 wire AC
TECHNICAL- Reactive Power @ Using Power Energy
11 [Alternating 145 Hz t0 65 Hz (63.5 1 4ard by Direct |4.77 VAr to 165 kVAr|0.011 % to 0.032 %
Current (<1 Vto 550V, 5 mAto Method
GHz) 100 A, 0.5
(Measure) (Lead/Lag) to UPF)
ELECTROS Using Current Shunt,
TECHNICAL-
Alternating AC Current @ 10 Hz AC-DC Transfer Std,
12 AC Measurement Std|1 Ato 20 A 0.01 % to 0.02 %
Current (< 1 to 10 kHz
& DMM by
GHz) Comparison Method
(Measure) P
ELECTRO- Using Current Shunt,
TECHNICAL-
Alternating AC Current @ 10 Hz ARyDS Tanster gids
13 AC Measurement Std|10 pAto 1 A 0.05 % to 0.015 %
Current (< 1 to 10 kHz
& DMM by
GHz) Comparison Method
(Measure) P
ELECTRO-
TECHNICAL-
Alternating AC Current @ 45 Hz [Using DMM & Shunt 0 o
14 fcurrent (<1 [to 1 kHz by V /| Method 20 A1G100 A 0.02 %10 0.1 %
GHz)
(Measure)
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Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)
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ELECTRO-
TECHNICAL- .
; Using AC Current

15 |Alternating — JAC Current @ 45 Hz fp p o \ith DMM by [10 A to 1000 A 0.1%to1%

Current (< 1 to 400 Hz :

Direct Method

GHz)

(Measure)

ELECTRO-

TECHNICAL- J !

: : Using HV Probe with

16 [Alternating —|AC High Voltage @ |y Direct 1KV to 28 kV 0.71 % to 1 %

Current (< 1 50 Hz

Method

GHz)

(Measure)

ELECTRO-

TECHNICAL- Using DMM, AC-DC

Alternating AC Voltage @ 10 Hz |Transfer Std, AC 22 mV : 0
17 Current(<1 |to1l MHz Measurement Std by [to 700 mV p-01 o to 0.002 %

GHz) Direct Method

(Measure)

ELECTRO-

TECHNICAL- Using DMM, AC-DC

Alternating AC Voltage @ 10 Hz |Transfer Std, AC o o
18 Current (< 1 to 1 MHz Measurement Std by 2TV toRPgav 0.13 %10 0.01 %

GHz) Direct Method

(Measure)

ELECTRO-

TECHNICAL- Using DMM, AC-DC

Alternating AC Voltage @ 10 Hz |Transfer Std, AC o o
19 Current (< 1 to 1 MHz Measurement Std by 700 myto 22V 0.014 % t0 0.005 %

GHz) Direct Method

(Measure)
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Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)
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ELECTRO-

TECHNICAL- Using DMM, AC-DC

Alternating AC Voltage @ 10 Hz |Transfer Std, AC 0 0
20 Current (<1 to 100 kHz Measurement Std by 22 Ve JO8Q V 0.002 % to 0.01 %

GHz) Direct Method

(Measure)

ELECTRO-

TECHNICAL- Using LCR Bridge /

Alternating Capacitance @ 1 Meter, 4T Std ¥ o
21 Current (< 1 kHz Capacitor by TREIo 1T 0.02¥6t0 0.5 %

GHz) Comparison Method

(Measure)

ELECTRO-

TECHNICAL- Using Capacitance

Alternating Capacitance @ 1 Bridge, Std : 0
22 Current (< 1 KHz Capacitor by 1 pF to 1000 pF 0.02 % to 0.002 %

GHz) Comparison Method

(Measure)

ELECTRO- Using Capacitance

TECHNICAL- Rg.Lapactd

Alternating Capacitance @ 1 Bprge. LC.R Bridges
23 Std Capacitor, DMM 1000 pF to 100 uyF  ]0.002 % to 0.3 %

Current (< 1 kHz .

by Comparison
GHz)
Method

(Measure)

ELECTRO-

TECHNICAL- Using LCR

Alternating Digibridge, Std 0 0
24 Current (< 1 Inductance @ 1 kHz Inductor by 100 pHto 10 H 0.02 % to 0.052 %

GHz) Comparison Method

(Measure)
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Using Std Resistor

ELECTRO- and Std Capacitor
TECHNICAL-
Alternating (for 100. .
25 Inductance @ 1 kHz |Simulation) & LCR 100 H 0.05 %
Current (< 1 Y
GH2) Digi bridge / Meter
(Measure) by Comparison
Method
ELECTRO-
TECHNICAL- Power Factor (Lag/ |Using Digital Power
Alternating Lead) @ 45Hz to Energy Meter, Power
26 Current (< 1 65Hz (10 V to 600 V, |Energy Standard by 0 to DR 2.006 PF
GHz) 1 mA to 200 A) Direct Method
(Measure)
ELECTRO- ,
TECHNICAL- Using AC / DC Std
Alternating . Resistor, PreC|S|on .
27 Current (< 1 Resistance @ 1 kHz |LCR Meter, LCR Digi |1 ohm to 100 kohm ]0.01 % to 0.02 %
Bridge by
GHz) Comparison Method
(Measure) P
3 phase 4 wire AC Using Power /
ELECTRO- Active Power @ 45 |Energy Calibrator
TECHNICAL- Hz to 65 Hz (63.5 V |with Current
28 |Alternating ' = 4.77 W to 165 kW 0.011 % t0 0.032 %
to 550V, 5 mA to Amplifier, Power
Current (< 1
GHz) (Source) 100 A, 0.5 Energy standard by
(Lead/Lag) to UPF) |Comparison Method
1 Phase 2 wire AC Using Power /
ELECTRO- Active Energy @ 45 |Energy Calibrator
TECHNICAL- Hz to 65 Hz (63.5V |with Current
29 |Alternating ' 1.59 Wh to 55 kWh 0.011 % to 0.032 %

Current (<1
GHz) (Source)

to 550 V, 5 mA to
100 A, 0.5
(Lead/Lag) to UPF)

Amplifier, Power
Energy Standard by
Comparison Method
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1 Phase 2 wire AC

Using Power /

'IIE'EI(EZIC-I-II-\IFI{(?AL Active Power @ 45 |Energy Calibrator
30 |Alternating 219 6 Fz (635 V7 with Current 1.59Wto55 kW [0.011 % to 0.032 %
Current (< 1 to 550V, 5 mAto Amplifier, Power
GHz) (Source) 100 A, 0.5 Energy Standard by
(Lead/Lag) to UPF) |Comparison Method
1 Phase 2 wire AC Using Power /
'EléI(EZ(I:-I-II-\IPI\((Z)AL Apparent Power @ |Energy Calibrator
31 |Alternating |45 29 62 iz (635 with Current 3.18VAto55kVA  [0.011 % to 0.032 %
Current (< 1 Vto 550V, 5 mAto |Amplifier, Power
GH2) (Source) 100 A, 0.5 Energy Standard by
(Lead/Lag) to UPF) |Comparison Method
1 Phase 2 wire AC Using Power /
'IIE'IEI(E:(I:-ITNPI\gAL Reactive Energy @ |Energy Calibrator
32 | Atternatin 45 Hz to 65 Hz (63.5 |with Current 3.18 VArh to 55 0.011 % to 0.032 %
Current (<gl Vto 550V, 5 mAto |Amplifier, Power kVArh ' o °
GHz) (Source) 100 A, 0.5 Energy Standard by
(Lead/Lag) to UPF)  |Comparison Method
1 Phase 2 wire AC Using Power /
'IIE'EEE!T\ITSAL Reactive Power @ |Energy Calibrator
33 |Alternating | H2 f0 65 Hz (63.5 jwith Current 1.59 VAr to 55 KVAr [0.011 % to 0.032 %
Current (< 1 Vto 550V, 5 mAto |Amplifier, Power
GHz) (Source) 100 A, 0.5 Energy Standard by
(Lead/Lag) to UPF) |Comparison Method
3 phase 4 wire AC Using Power /
'IIE'EI(EZI(EIT\IPI\((Z)AL Active Energy @ 45 |Energy Calibrator
34 |Alternating |20 63 Hz(63.5V" fwith Current 4.77 Wh to 165 kWh [0.011 % to 0.032 %

Current (< 1
GHz) (Source)

to 550V, 5 mAto
100 A, 0.5
(Lead/Lag) to UPF)

Amplifier, Power
Energy Standard by
Comparison Method
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3 phase 4 wire AC

Using Power /

'IIE'EI(EZIC-I-II-\IFI{(?AL Apparent Power @ |Energy Calibrator
35 |Alternating |y 219 02 12 (635 with Current 9.54 VA to 165 KVA [0.011 % to 0.032 %
Current (< 1 to , 5 mAto |Amplifier, Power
GHz) (Source) 100 A, 0.5 Energy Standard by
(Lead/Lag) to UPF) |Comparison Method
] 3 phase 4 wire AC Using Power /
.EEEE'LPI‘?AL Reactive Energy @ |Energy Calibrator
36 | Alternatin 45 Hz to 65 Hz (63.5 |with Current 4.77 VArh to 165 0.011 % to 0.032 %
Current (<gl Vto 550V, 5 mAto |Amplifier, Power kVArh ' e °
GH2) (Source) 100 A, 0.5 Energy Standard by
(Lead/Lag) to UPF) |Comparison Method
3 phase 4 wire AC Using Power /
'IIE'IEI(E:(I:-ITNPI\gAL Reactive Power @ Energy Calibrator
37 |Alternating | 121062 iz (635 with Current 4.77 VAT to 165 kVAr|0.011 % to 0.032 %
Current (< 1 Vto 550V, 5 mAto |Amplifier, Power
GHz) (Source) 100 A, 0.5 Energy Standard by
(Lead/Lag) to UPF)  |Comparison Method
Using Multi Function
ELECTRO- Calibrator, Current
TECHNICAL- Shunt, AC-DC
38 |Alternating chcoulzlr_leznt @ 10 Hz Transfer Std, AC 10 yAto 22 mA 0.1 % to 0.015 %
Current (< 1 Measurement Std,
GHz) (Source) DMM by Comparison
Method
ELECTRO- Using
TECHNICAL- Trasconductance
39 |Alternating  |AC Curent @ 10 Hz |\ slifier & Multi |20 Ato 100 A 0.015 % to 0.2 %

Current (<1
GHz) (Source)

to 6 kHz

Function Calibrator
by Direct Method
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or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

Using Multi Function

ELECTRO- Calibrator, Current
TECHNICAL- Shunt, AC-DC
40 |Alternating focl%uliﬁznt @A40HZ |1 ansfer std, AC |22 mAto 2.2 A 0.011 % t0 0.013 %
Current (< 1 Measurement Std,
GHz) (Source) DMM by Comparison
Method
Using Multi Function
ELECTRO- Calibrator, Current
TECHNICAL- Shunt, AC-DC
41 |Alternating chcoulzlr_leznt @ 40 Hz Transfer Std, AC 22Ato20A 0.013 % to 0.015 %
Current (< 1 Measurement Std,
GHz) (Source) DMM by Comparison
Method
ELECTRO- Using Powe;r/
TECHNICAL- Energy Calibrator
; AC Current @ 40 Hz |with Current
42 |Alternating . 100 A 0.2 %
to 65 Hz Amplifier, Shunt,
Current (< 1 .
GHz) (Source) DMM by Comparison
Method
ELECTRO- Using Multi Function
TECHNICAL- Calibrator with
43 |Alternating AC Current @ 50 Hz : 10 A to 1000 A 0.1 %t00.6%
Current Coil by
Current (< 1 Direct Method
GHz) (Source)
'IIE'EEZIC-I-II-\IPI\(?AL Using Standard
44 |Alternating ~ |ACResistance @ |Reference AC/DC = 1) b oo 10 kohm  [0.003 % to 0.001 %

Current (<1
GHz) (Source)

upto 1 kHz

Resistor by Direct
method
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or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

'IIE'EEIC-I-LIFTSAL Using Standard
) AC Resistance @ Reference AC/DC 10 kohm to 100
45 |Alternating . : 0.001 % to 0.012 %
upto 1 kHz Resistor by Direct kohm
Current (< 1 method
GHz) (Source)
ELECTRO- Using Multi Function
TECHNICAL- Calibrator, AC-DC
46 |Alternating ﬁ)cz\goll(tsge @ 10Hz I ansfer std, AC [2mVto220mv  0.05 % to 0.004 %
Current (< 1 Measurement Std by
GHz) (Source) Comparison Method
ELECTRO- Using Multi Function
TECHNICAL- Calibrator, AC-DC
47 |Alternating ﬁ)cz\gol'(tsge @ 10Hz Jqonsfer Std, AC 220 mVto 1000V [0.004 % to 0.008 %
Current (< 1 Measurement Std by
GHz) (Source) Comparison Method
ELECTRO- Using Multi Function
TECHNICAL- Calibrator, AC-DC
48 |Alternating ’ijlzvt‘(’)'tf?vlef 20 Transferstd, AC  |2mVto220mV  |0.13 % to 0.008 %
Current (< 1 Measurement Std by
GHz) (Source) Comparison Method
ELECTRO- Using Multi Function
TECHNICAL- Calibrator, AC-DC
49 |Alternating ﬁﬁz\’t‘ytf?wef 20 transferstd, AC  |22Vto220V 0.004 % % to 0.05 %
Current (< 1 Measurement Std by
GHz) (Source) Comparison Method
ELECTRO- Using Multi Function
TECHNICAL- Calibrator, AC-DC
50 |Alternating  |AC Voltage @20 o crerstd, AC |220mVto 22V |0.008 % to 0.05 %

Current (<1
GHz) (Source)

kHz to 1 MHz

Measurement Std by
Comparison Method:
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Discipline / Group

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

or measured / Quantity

Measured /Instrument

Calibration or Measurement
Method or procedure

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

* Calibration and
Measurement
Capability(CMC)(*)

ELECTRO- Using Multi Function
TECHNICAL- Calibrator, AC-DC
51 |Alternating  |AC Voltage @ 20— oo ke std, AC 220 vito 600 v 0.005 % to 0.01 %
Current (<1 kij#'to 100 kHz Measurement Std by
GHz) (Source) Comparison Method
ELECTRO-
TECHNICAL- Capacitance @ 1 Using Standard
52 |Alternating ng Capacitor by Direct 0.001 pF 0.01 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Capacitance @ 1 Using Standard
53 |Alternating ng Capacitor by Direct |0.001 uF 0.01 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Capacitance @ 1 Using Standard
54 |Alternating ng Capacitor by Direct ]0.01 uF 0.02 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Capacitance @ 1 Using Standard
55 |Alternating ng Capacitor by Direct 0.1 pyF 0.01 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Capacitance @ 1 Using Standard
56 |Alternating P Capacitor by Direct |1 uF 0.02 %

Current (<1
GHz) (Source)

kHz

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 (NORTH), S BLOCK OKHLA PH-II, NEW
DELHI, DELHI, INDIA

ISO/IEC 17025:2017

Certificate Number CC-2137 Page No 54 of 74
Validity 11/02/2024 to 10/02/2026 Last Amended on  09/04/2024
Measulrand orfReference Measurement range and Calib g
Material/T inst t . . s * i ti
S.No Discipline / Group o:nf:tiria‘;':;:i ?)eI::I;:r'::er:i Calibration oeiieasurament additional parameters MZ;sLarL:?nne:rt‘
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Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO-
TECHNICAL- Capacitance @ 1 Using Multi-Product
57 |Alternating KHz Calibrator by Direct |1 uF to 100 pF 0.01 %t0 0.3 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Capacitance @ 1 Using 4 Terminal Std
58 |Alternating KHz Capacitor by Direct |1 mF 0.25 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Capacitance @ 1 Using Standard
59 |Alternating KHz Capacitor by Direct |1 pF 0.006 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Capacitance @ 1 Using 4 Terminal Std
60 |Alternating KHz Capacitor by Direct |10 uF 0.25%
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Capacitance @ 1 Using 4 Terminal Std
61 |Alternating KHa Capacitor by Direct |10 mF 0.25%
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Capacitance @ 1 Using Standard
62 |Alternating Capacitor by Direct |10 pF 0.003 %

Current (<1
GHz) (Source)

kHz

Method
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or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO-
TECHNICAL- Capacitance @ 1 Using 4 Terminal Std
63 |Alternating KHz Capacitor by Direct [100 pF 0.25 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Capacitance @ 1 Using Standard
64 |Alternating KHz Capacitor by Direct [100 pF 0.003 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Capacitance @ 1 Using Standard
65 |Alternating KHz Capacitor by Direct |1000 pF 0.073 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- . Using Standard
66 |Alternating Eggautance @19 Capacitor by Direct 0.1 uF 0.25%
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- . Using Standard
67 |Alternating (kiligautance @10 Capacitor by Direct |1 uF 0.1%
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Capacitance @ 10 Using Standard
68 |Alternating Capacitor by Direct [0.001 pF 0.1%

Current (<1
GHz) (Source)

kHz to 1 MHz

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)
ELECTRO-
TECHNICAL- . Using Standard
69 |Alternating Eggig'tlarls/lcﬁz@ R Capacitor by Direct |1 pF 0.6 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- ; Using Standard
70 |Alternating Eggi;ﬁar&cﬁz@ 19 Capacitor by Direct |10 pF 0.2 %
Current (<1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- . Using Standard
71 [|Alternating Eggigﬁa&cﬁz@ {0 Capacitor by Direct [100 pF 0.6 %
Current (<1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- . Using Standard
72 |Alternating Eggig'?&cﬁz@ 18 Capacitor by Direct |1000 pF 1%
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- . Using Standard
73 |Alternating Capacitance @ 10 Capacitor by Direct 0.01 uF 0.1%
kHz to 100 kHz
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- . Using Standard
74 |Alternating Capacitance @ 100 Capacitor by Direct 0.1 pF 0.25%

Current (<1
GHz) (Source)

kHz

Method
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ELECTRO-
TECHNICAL- . Using Standard
75 [|Alternating Esgaatance @104 Capacitor by Direct |1 uF 3.5%
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- .
76 |Alternating Inductance @ 1 kHz Usmg Std Inductty 1H 0.01 %
by Direct Method
Current (<1
GHz) (Source)
ELECTRO-
TECHNICAL- .
77 |Alternating  |inductance @ 1 kHz |US™ng Std Inductorf, 0.012 %
by Direct Method
Current (<1
GHz) (Source)
ELECTRO-
TECHNICAL- .
78 |Alternating  |Inductance @ 1 kHz |USig Std Inductor 4,4 0.03 %
by Direct Method
Current (<1
GHz) (Source)
ELECTRO-
TECHNICAL- :
79 |Alternating Inductance @ 1 kHz Usmg Std Inductor 10 mH 0.5%
by Direct Method
Current (<1
GHz) (Source)
ELECTRO-
TECHNICAL- i
80 |Alternating  |Inductance @ 1 kHz |US'Ng Std Inductor{, 54\, 0.05 %
by Direct Method
Current (<1
GHz) (Source)
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Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO-

TECHNICAL- \
81 |Alternating Inductance @ 1 kHz Usmg St INCRCtor 100 mH 0.01 %

by Direct Method

Current (< 1

GHz) (Source)

ELECTRO-

TECHNICAL- .

. Inductance @ 10 Using Std Inductor o

82 |Alternating 1110100 kHz by Direct Method ~ |2° MH 0.44%

Current (< 1

GHz) (Source)

ELECTRO-

TECHNICAL- :

. Inductance @ 10 Using Std Inductor o

83 |Alternating 1110100 kHz by Direct Method |10 MF > %

Current (< 1

GHz) (Source)

ELECTRO-

TECHNICAL- Oscilloscope Using Oscilloscope
84 |Alternating Calibration : Calibrator by Direct |50 kHz to 1.1 GHz 4.04 %

Current (< 1 Bandwidth Method

GHz) (Source)

cLeco. | OoRe

TECHNICAL- Deflection i:actor Using Oscilloscope
85 |Alternating Calibrator by Direct |1 mV to 190V 0.1%t00.2%

Current (< 1
GHz) (Source)

(Amplitude) - 1
Mohm @ 10 Hz to 50
kHz

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 (NORTH), S BLOCK OKHLA PH-II, NEW
DELHI, DELHI, INDIA

ISO/IEC 17025:2017

Certificate Number CC-2137 Page No 59 of 74
Validity 11/02/2024 to 10/02/2026 Last Amended on  09/04/2024
Measulrand orfReference Measurement range and Calib g
Material/T inst t . . s * i ti
S.No Discipline / Group o:nf:tiria‘;':;:i ?)eI::I;:r'::er:i Calibration oeiieasurament additional parameters MZ;sLarL:?nne:rt‘
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Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

cLeco. | OCosone
TECHNICAL- Deflection i:actor Using Oscilloscope
86 |Alternating . Calibrator by Direct |1 mV to 5.56 V 0.1%t00.2%
(Amplitude) - 50
Current (< 1 Method
ohm @ 10 Hz to 50
GHz) (Source)
kHz
ELECTRO-
TECHNICAL- Oscilloscope Using Oscilloscope
87 |Alternating Calibration: Time Calibrator by Direct |1 nsto55s 0.001 %
Current (<1 Base Method
GHz) (Source)
Using Power /
Energy Calibrator
ELECTRO; Power Factor (Lag with Current
TECHNICAL- /Lead) @ 45 Hz to 65 |Amplifier, Digital
88 |Alternating P ' 219 0 to UPF 0.0004
Hz (10 Vto 600 V, 1 |Power Energy Meter,
Current (< 1
GHz) (Source) mA to 200 A) Power Energy
Standard by
Comparison Method
ELECTRO-
TECHNICAL- Using Std
Alternating Resistances and Std
89 |Current (<1 INDUCTANCE (1kHz) |Capacitance for 100 H 0.04%
GHz) 100H Simulation, by
(Source,Measu Comparison Method
re)
ELECTRO-
TECHNICAL- Using 8%2 DMM,
90 |DIRECT DC Current Standard Resistor by |1 Ato 20 A 0.0012 % to 0.005 %
CURRENT V /| Method
(Measure)
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Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO-
TECHNICAL- Using 8%2 DMM,
91 |DIRECT DC Current Standard Resistor by |100 pAto 1 A 0.002 % to 0.0012 %
CURRENT V /| Method
(Measure)
ELECTRO-
TECHNICAL- Using 8%2 DMM,
92 |DIRECT DC Current Standard Resistor by {100 nA to 100 yA 0.03 % to 0.002 %
CURRENT V /| Method
(Measure)
ELECTRO-
TECHNICAL- Using 8%2 DMM, Std
93 |DIRECT DC Current Shunt by V /1 20Ato 100 A 0.005 % to 0.035 %
CURRENT Method
(Measure)
ELECTRO-
TECHNICAL- Using HV Probe with
94 |DIRECT DC High Voltage DMM by Direct 1 kV to 40 kV 0.05% t0 0.4 %
CURRENT Method
(Measure)
ELECTRO- Using Reference
TECHNICAL- DC Power (1 V to Multmeters & MEC
95 |DIRECT 1000V, 100 mA to by Comparison 100 mW to 20 kW 0.005 % to 0.01 %
CURRENT 20 A) y <gnn
Method
(Measure)
ELECTRO- Using DC
TECHNICAL- , Comparator o
96 |DIRECT \[IJViCreF§eS|stance (4 Resistance Bridge & |10 kohm to 1 Gohm &;00016 % t0 0.004
CURRENT Std Resistor by
(Measure) Comparison Method
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Method or procedure

where applicable(Range
and Frequency)
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Using DC
ELECTRO- Comparator
TECHNICAL- , Resistance Bridge
97 |DIRECT \?VfreF;es'Stance (4" lwith High Current iqoooh“m"hm 0100 161 9%t00.0004 %
CURRENT Range Extender, Std
(Measure) Resistor by
Comparison Method
Using DC
ELECTRO- Comparator
TECHNICAL- : Resistance Bridge 0
98 |DIRECT \[IJViCreF;esmtance (4 with High Current &ggr;nohm to 10 o0/.0004 % to 0.00016
CURRENT Range Extender, Std P
(Measure) Resistor by
Comparison Method
ELECTRO-
TECHNICAL- , Using Digital
99 |DIRECT l.ngRtiS'ls(;ggf/e @ Teraohmmeter by 1 Gohm to 20 Gohm  |0.004 % to 0.1 %
CURRENT Direct Method
(Measure)
ELECTRO-
TECHNICAL- . Using Digital
100 |DIRECT ?SVR;ST(;ZB%G @ Teraohmmeter by %F%Ercr)whm PA0 0.1 %tol%
CURRENT Direct Method
(Measure)
ELECTRO- Using 8% DMM, DC
TECHNICAL- Ref Standard, Ref
101 |DIRECT DC Voltage . . 0.1 mVto 100 mV ]0.026 % to 0.0005 %
Divider by
CURRENT )
Comparison Method
(Measure)
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or measured / Quantity Method or procedure where applicable(Range Capability(CMC)()
Measured /Instrument and Frequency)
e oaL. Using 8% DMM, DC
0,
102 |DIRECT DC Voltage Ref Standard, Ref {44, ¢4 1050 v 0.0001 % to 0.0005
Divider by Yo
CURRENT .
Comparison Method
(Measure)
oAl Using 8% DMM, DC
0,
103 |DIRECT DC Voltage g?f.jta”bdard' Ref  1100mvito 10V 8‘0005 %0 0.0001
CURRENT ) Y °
Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using MFC, Std
104 |DIRECT DC Current Resistor by V / | 10 pA to 100 mA 0.003 % to 0.002 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using MFC with
105 |DIRECT DC Current Current Coil by 100 Ato 1000 A 0.25 %
CURRENT Direct Method
(Source)
ELECTRO-
TECHNICAL- Using MFC, Std
106 |DIRECT DC Current Resistor / Shunt by V|100 mAto 20 A 0.003 % to 0.008 %
CURRENT / 1 Method
(Source)
ELECTRO-
TECHNICAL- Using MFC, Std
107 |DIRECT DC Current Resistor by V /| 100 nAto 10 pA 0.2 % to 0.003 %
CURRENT Method
(Source)
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* Calibration and
Measurement
Capability(CMC)(*)

ELECTRO-
TECHNICAL- Using MFC and Std
108 |DIRECT DC Current resistor by Direct 100 pA to 100 nA 0.2 % t0 0.03 %
CURRENT Method
(Source)
ELECTRO- : ,
TECHNICAL; grsa:rr]]gcl\ggguvz!cghnce
109 |DIRECT DC Current 2 . 20Ato 100 A 0.008 % t0 0.014 %
Amplifier by Direct
CURRENT
Method
(Source)
ELECTRO-
TECHNICAL- DC Power (1 V to Using Multi Function 100 mW
110 |DIRECT 1000V, 100 mA to [Calibrator by Direct t0 20 kW 0.005 % to 0.01 %
CURRENT 20 A) Method
(Source)
ELECTRO-
TECHNICAL- : Using Standard
111 |DIRECT \?VﬁeR)es'Stance (2 |Resistor by Direct |1 Gohm 0.01 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- , Using Standard
112 | DIRECT \E’vﬁges'“a”ce (2 |Resistor by Direct |1 Tohm 0.04 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- DC Resistance (2 Using Standard
113 |DIRECT wire) Resistor by Direct 10 Gohm 0.018 %
CURRENT Method
(Source)
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ELECTRO-
TECHNICAL- DC Resistance (2 Using Standard
114 |DIRECT wig) Resistor by Direct 10 Mohm 0.001 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- . Using Standard
115 | DIRECT %gewance (2 IResistor by Direct |10 Tohm 0.12 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- DC Resistance (2 Using Standard
116 |DIRECT Wire) Resistor by Direct 100 Gohm 0.02 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- DC Resistance (2 Using Standard
117 |DIRECT wise’ Resistor by Direct 100 Mohm 0.005 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- DC Resistance (2 Using Standard
118 |DIRECT wire) Resistor by Direct 100 Tohm 0.61 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- DC Resistance (4 Using Standard
119 |DIRECT wire) Reference Resistor |10 kohm 0.00018 %
CURRENT by Direct Method
(Source)
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Measurand or Reference
Material/Type of instrument

Calibration or Measurement

Measurement range and
additional parameters

* Calibration and

S.No Discipline / Group or::a::z;i:ll"t:db;ec;:::::i::;ed Method or procedure where applicable(Range Cageb?ﬁ:;?glwfg)t(:)
Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- : Using Standard
120 | DIRECT \?Vﬁ,eF;es'Stance (4 IResistor by Direct  |0.1 mohm 0.02 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- . Using Standard
121 | DIRECT %gewance (4 |Reference Resistor |1 kohm 0.0002 %
CURRENT by Direct Method
(Source)
ELECTRO-
TECHNICAL- j Using Standard
122 | DIRECT \?Vfre%es'Stance (4 |Resistor by Direct |1 Mohm 0.00055 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- : Using Standard
123 |DIRECT \Iljvﬁel'\;e&stance (4 Reference Resistor |1 mohm 0.01 %
CURRENT by Direct Method
(Source)
ELECTRO-
TECHNICAL- , Using Standard
124 |DIRECT \E)ViCreR)esmtance (4 Reference resistor 1 ohm 0.00015 %
CURRENT by Direct Method
(Source)
ELECTRO-
TECHNICAL- , Using Standard
125 |DIRECT \?vﬁges'“a”ce (4 |Resistor by Direct |10 mohm 0.002 %
CURRENT Method
(Source)
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Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- : Using Standard
126 |DIRECT \?Vﬁ,eF;es'Stance (4 " Reference Resistor |10 ohm 0.0002 %
CURRENT by Direct Method
(Source)
ELECTRO-
TECHNICAL- DC Resistance (4 Using Standard
127 |DIRECT wire) Resistor by Direct 100 kohm 0.00025 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- DC Resistance (4 Using Standard
128 |DIRECT Wire) Resistor by Direct 100 mohm 0.0005 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- DC Resistance (4 Using Standard
129 |DIRECT wice) Resistor by Direct 100 ohm 0.00018 %
CURRENT Method
(Source)
ELECTRO- Using MFC, DC Ref
TECHNICAL- Standard, Ref
130 |DIRECT DC Voltage - ! luvtol mv 0.061 % to 0.015 %
Divider, DMM by
CURRENT ]
Comparison Method
(Source)
AL Using MFC, DC Ref
0]
131 |DIRECT DC Voltage Standard, Ref 1mVto100 my  |9:015 %10 0.00035
Divider, DMM by %
CURRENT .
Comparison 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

ELECTRONICS REGIONAL TEST LABORATORY (NORTH), S BLOCK OKHLA PH-II, NEW
DELHI, DELHI, INDIA

ISO/IEC 17025:2017

Certificate Number CC-2137 Page No 67 of 74
Validity 11/02/2024 to 10/02/2026 Last Amended on  09/04/2024
Measulrand orfReference Measurement range and Calib g
Material/T inst t . . s * i ti
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 Reference o
132 |DIRECT DC Voltage Voltage Standard by |1V to 10V 00002 % to 0.0001
CURRENT Direct Method °
(Source)
EEE&LF,‘S,;L_ Using MFC, DC Ref
(0]
133 | DIRECT DC Voltage Stagidard, Ref 10Vto1100y 90001 %10 0.0007
Divider, DMM by Yo
CURRENT ;
Comparison Method
(Source)
EEEE'TNF:&L_ Using MFC, DC Ref
0,
134 |DIRECT DC Voltage ppendard, Ref 100mvitoloy  |200035%1t00.0001
Divider by %
CURRENT )
Comparison Method
(Source)
ELECTRO-
TECHNICAL- Using Power Meter
RF/MICROWAYV |Attenuation @ 10 and Step Attenuator
135 E (1 GHZ AND |MHz to 18 GHz by Comparison 1 dB to 60 dB 0.15 dB to 0.32 dB
ABOVE) Method
(Measure)
ELECTRO-
TECHNICAL Using Power Meter
RF/MICROWAYV |Attenuation @ 100 '
136 1E (1 GHZ AND  [KHz to 10 MHz Eff,ﬁ @tf.igﬁa@"elﬁgd 1dBto40dB 0.15dB to 0.3 dB
ABOVE) p
(Measure)

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




. National Accreditation Board for
i Testing and Calibration Laboratories

NAaBL

Laboratory Name :

Accreditation Standard

SCOPE OF ACCREDITATION

ELECTRONICS REGIONAL TEST LABORATORY (NORTH), S BLOCK OKHLA PH-II, NEW
DELHI, DELHI, INDIA

ISO/IEC 17025:2017

Certificate Number CC-2137 Page No 68 of 74
Validity 11/02/2024 to 10/02/2026 Last Amended on  09/04/2024
Measulrand orfReference Measurement range and Calib g
Material/T inst t . . s * i ti
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- Modulation:
TECHNICAL- Amplitude Using Modulation
137 RF/MICROWAYV |Modulation Depth Analyzer by Direct Depth : 10 % to 95 1%
E (1 GHZ AND |(CW: 10 MHz to 2.5 Method % '
ABOVE) GHz; MF : 30 Hz to
(Measure) 10 kHz)
ELECTRO- Modulation: Using Signal
TECHNICAL- Amplitude GelBetor \
RF/MICROWAV |Modulation Depth | Depth : 10 % to 95 3
138 1£ (1 GHZ AND |(CW : 10 MHz to 2.5 E"O‘é‘é';t":;i?o”na'yzer % 2.1 %
ABOVE) GHz; MF : 30 Hz to M{ethodp
(Measure) 10 kHz)
ELECTRO- Modulation: Using Signal
TECHNICAL- Frequency Generator
139 RF/MICROWAV |Modulation Modulatior'1 Analyzer Deviation :1 kHz to 2 %
E (1 GHZ AND |Deviation (CW : 10 by Comparison 500 kHz
ABOVE) MHz to 2.5 GHz; MF : Mithodp
(Measure) 30 Hz to 10 kHz)
ELECTRO- Modulation:
TECHNICAL- Frequency Using Modulation
140 RF/MICROWAYV |Modulation Analyzer by Direct Deviation: 1 kHz to 2%
E (1 GHZ AND |Deviation (CW : 10 Method 500 kHz
ABOVE) MHz to 2.5 GHz; MF :
(Measure) 30 Hz to 10 kHz)
Using Vector
ELECTRO- Network Analyzer
TECHNICAL- , ; .
RF/MICROWAV Reﬂe.ctllon W|th ICaI.Klt, .
141 E (1 GHZ AND Coefficient @ 10 Verification Kit & 0to 0.5 Tau 0.01 Tau to 0.02 Tau
MHz to 18 GHz Attenuator with
ABOVE) .
Short by Comparison
(Measure)

Method
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ELECTRO-
TECHNICAL- Using RF Power
142 RF/MICROWAV 1RF Rower @ 1 Tl Meter, Attenuator by |20 mW to 10 W 5%to6%
E (1 GHZ AND |to 1l GHz Direct Method
ABOVE)
(Measure)
ELECTRO- Using RF Power
TECHNICAL- Meter with
RF/MICROWAV |RF Power @ 10 MHz |attenuator, RF signal 3 0
143 [E' (1 GHZ AND [to 18 GHz generator / 10Q R0 |3.2Rto 4%
ABOVE) synthesizer by
(Measure) Comparison Method
ELECTRO-
TECHNICAL- Using RF Power
144 RF/MICROWAV LBF Power'@ 10 MHE Meter, Attenuator by |100 nW to 20 mW 3.2%tod4 %
E (1 GHZ AND |to 18 GHz Direct Method
ABOVE)
(Measure)
ELECTRO-
TECHNICAL- Using RF Power
145 RE/MICROWAV (RF Power@f100 ez Meter, Attenuator by |10 pW to 20 mW 3%tod %
E (1 GHZ AND |to 10 MHz Direct Method
ABOVE)
(Measure)
ELECTRO-
TECHNICAL- Using RF Power
RF/MICROWAV |RF Power @ 100 kHz |Meter with RF Signal 0 o
146 f£'(1 GHZ AND [to 10 MHz generator by 10 Wto 20 mW 13 % to 4 %
ABOVE) Comparison Method
(Measure)
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S:No | Discipline / Group | or material to be calibrated “Mothod o procedure. | where applicabie(Range Measurement
Y and Frequency) Capability(CMC)(*)
Measured /Instrument
ELECTRO-
TECHNICAL- .
. Using RF Step
RF/MICROWAYV |Attenuation @ 10 .
147 E (1 GHZ AND |MHz to 18 GHz Qtetfr?:(?tor by Direct |5 dB to 60 dB 0.21 dBto 0.3 dB
ABOVE)
(Source)
ELECTRO-
TECHNICAL- Using Step
RF/MICROWAYV |Attenuation @ 100 :
148 E (1 GHZ AND |KkHz to 2.7 GHz Qtet;?:gtor by Direct |1 dB to 60 dB 0.2dBto 0.34 dB
ABOVE)
(Source)
Using Universal
ELECTRO- Frequency Counter /
TECHNICAL- Timer (Ext Locked o
149 |TIME & Frequency with rubidium 0.01 Hz to 40 GHz 888888803;%/
FREQUENCY standard / Oscillator) ' °
(Measure) by Comparison
Method
ELECTRO- Using Universal
TECHNICAL- Fre gLJJenc Counter
150 |TIME & Time Interval requency | ' |1st03600s 0.00001 %
Timer by Direct
FREQUENCY
Method
(Measure)
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Using RF Signal
ELECTRO- Microwae
TECHNICAL- :
Synthesizer (Ext 0.000003 % to
151 |TIME & Frequency L golad With’Ref/Rb 0.01 Hz to 20 GHz 0.000000005 %
FREQUENCY
(Source) Frequency Std/
Oscillator) by
Comparison Method)
ELECTRO- Using Ref Rb
TECHNICAL- Frequency Std /
152 |TIME & Frequency Oscillator, Freq 1 MHz 0.000000005 %
FREQUENCY Converter by Direct
(Source) Method
ELECTRO- Using Ref Rb
TECHNICAL- Frequency Std /
153 |TIME & Frequency Oscillator, Freq 10 MHz 0.000000005 %
FREQUENCY Converter by Direct
(Source) Method
ELECTRO- Using Ref Rb
TECHNICAL- Frequency Std /
154 |TIME & Frequency Oscillator, 100 kHz 0.000000005 %
FREQUENCY Frequency Converter
(Source) by Direct Method
ELECTRO- Using Ref Rb
TECHNICAL- Frequency Std/
155 |TIME & Frequency Oscillator, Freq 5 MHz 0.000000005 %
FREQUENCY Converter by Direct
(Source) Method
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Using Sound Level

MECHANICAL- |Acoustics Sound . !
156 ACOUSTICS Level Meter @ 1 kHz Calibrator by Direct |94 dB 0.32dB
Method
Using Standard
{\IAVEICGI_':\INIEAL Weighing Scale & weight E2 Class
157 Balance - Class Ill weights by 200 g to 12 kg 0.074¢
SCALE AND ey .
BALANCE (Readability : 0.1 g) |Comparison Method
as Per OIML R 76-1
Using Standard
{\IAVECI:GI_':\INIEAL Weighing Scale & weight E2 Class
158 Balance - Class llI weights by 12 kg to 22 kg 224
SCALE AND Y .
BALANCE (Readability : 2 g) Comparison Method
as Per OIML R 76-1
MECHANICAL- |Weighing Scale and US|.ng ondds
weight E2 Class
159 [WEIGHING —balance - Class |~ oni oy 1 mg to 200 g 0.08 mg
SCALE AND (Readability : 0.01 . h '
BALANCE ma) Comparison Method
as Per OIMLR 76-1
Temperature Using Relative
THERMAL- Indicator with sensor [Humidity - . 2
160 |SPECIFIC HEAT |of Humidity / Temperature E@Olg E%tt%9555 f"crh 1.3 %rh
& HUMIDITY Temperature Indicator by
Chamber Comparison Method
RTD, Thermocouple, |Using SPRT, Digital
THERMAL- PRT with or without |Thermometer, Liquid . o o
161 TEMPERATURE |indicator, Data bath by Comparison ()50 °Cto 200 °C ~ {0.06 °C

Logger with Sensor

Method
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Temperature Using Temp.
THERMAL- chamber, Oven, Calibrator with RTD
162 freezer, sensors (Minimum 9 |(-) 80 °Cto 200 °C 0.6 °C
TEMPERATURE Y
(Multiposition Sensors) by
Calibration) Comparison Method
Using S
Temperature 'lgkilgei;r;locouple,
indicator with sensor :
THERMAL- Thermometer, High o 5 X
163 TEMPERATURE olery bIocl_</l furnace Temperature 660 °C to 1000 °C 1.4
(Single Position q
calibration) Furnace and Zero
Ref Bath by
Comparison Method
Temperature
THERMAL- Indicator with sensor |Using SSPRT, Digital
164 of dry block bath Thermometer by 25 °Cto 660 °C 0.2°C
TEMPERATURE |, . ' .
(Single Position Comparison Method
Calibration)
Temperature . -
: . Using SPRT, Digital
THERMAL- Indicator with sensor g £ o
165 [ TEMPERATURE |of liquid bath (Single | nermometer By (-} 50 °C to 200 °C {0.06 *C
g . . Comparison Method
position Calibration)
Using S type
Thermocouple,
166 |THERMAL- | Thermocouple with Th 660 °C to 1000 °C  |1.4 °C
TEMPERATURE |or without indicator . '

Furnace and zero
reference bath by
Comparison Method
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* CMCs represent expanded uncertainties expressed at approximately the 95% level of confidence, using a coverage factor of k = 2.
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