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Mea?urand or R.eference Measurement range and . .
i | discplne/ Group. | reencar o SISt | catbrationor Measurement | - adaitional parameters | | Cabration and
or measured / Quantity procequre where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
Permanent Facility
ELECTRO-
-Ar\IEt?r-'n'\;It(i:r?L_ Using 6% Digital
1 9 AC Current (50 Hz) |Multimeter by Direct [400 mA to 1 A 0.235 % t0 0.165 %
Current (< 1
Method
GHz)
(Measure)
ELECTRO-
Xi(e:zl:nl\;l’ccir?b Using 6% Digital
2 9 AC Current (50 Hz) |Multimeter by Direct [1 A to 10 A 0.165 % to 0.247%
Current (< 1
Method
GHz)
(Measure)
ELECTRO-
Xﬁgr-lnl\gtcir'?l" Using 6% Digital
3 g AC Current (50 Hz) |Multimeter by Direct {1 mA to 10 mA 0.31 % t00.243 %
Current (< 1
Method
GHz)
(Measure)
ELECTRO-
Xﬁgtlnl\;ltciﬁl" Using 6% Digital
4 g AC Current (50 Hz) |Multimeter by Direct {10 mA to 100 mA  ]0.243 % t0 0.163 %
Current (< 1
Method
GHz)
(Measure)
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Yy Capability(CMC)(*)
Measured /Instrument and Frequency)
ELECTRO-
Ao EAL: Using 6Y: Digital
5 9 AC Current (50 Hz) |Multimeter by Direct |100 mA to 400 mA |0.163 % to 0.235 %
Current (< 1
Method
GHz)
(Measure)
ELECTRO-
;IEtgt:'nl\;ltCir?L- Using 6% Digital
6 g AC Current (50 Hz) |Multimeter by Direct |100 pAto1l mA 0.244 % t0 0.163 %
Current (<1
Method
GHz)
(Measure)
ELECTRO-
-Ar‘[IEt(e:zIr-lnl\:alt(i:r?L- Using 6% Digital
7 g AC Voltage (50 Hz) |Multimeter by Direct |100 mV to 100 V 0.12 % to 0.104%
Current (< 1
Method
GHz)
(Measure)
ELECTRO-
Xﬁg:n'\gg?l" Using 6% Digital
8 g AC Voltage (50 Hz) |Multimeter by Direct | 100 V to 1000 V 0.104 % to 0.96 %
Current (< 1
Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- 3 Phase Portable
. . 230V/1A/0.5 PF to
9 Alternating Active Energy 1 @ & |Reference Standard 230V/12A UPF (115 |0.343 % to 0.23 %
Current (< 1 30 Meter by Wh to 2760 Wh)
GHz) Comparison Method
(Measure)
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S.No

Discipline / Group

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

Calibration or Measurement
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Measurement range and
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where applicable(Range
and Frequency)

* Calibration and
Measurement
Capability(CMC)(*)

ELECTRO-
;Ilztgr-lnl\gtcir?c_;_ Using HV probe with
10 C High Voltage (50Hz) |Digital Multimeter by |1 kV to 25 kV 8.14 % t0 6.96 %
urrent (<1 :
Direct Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- Using Multi Function
11 |Alternating AC Current (50 Hz) |Calibrator by Direct |1 A to 10 A 0.074 % t0 0.141 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi Function
12 |Alternating AC Current (50 Hz) |Calibrator by Direct |10 A to 20 A 0.141 % t0 2.228 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi Function
13 |Alternating AC Current (50 Hz) [Calibrator by Direct [190 pA to 329 mA 0.21 % t0 0.042 %
Current (< 1 Method
GHz) (Source)
ELECTRO- Using Multi Function
TECHNICAL- Calibrator with
14 |Alternating AC Current (50 Hz) 20A to 990 A 2.228 % t0 0.337 %

Current (< 1
GHz) (Source)

Current Coil by
Direct Method
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Discipline / Group
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Material/Type of instrument
or material to be calibrated

or measured / Quantity

Measured /Instrument

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

* Calibration and
Measurement
Capability(CMC)(*)

15

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

AC Current (50 Hz)

Using Multi Function
Calibrator by Direct
Method

329 mA tol A

0.042 % to 0.074 %

16

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

AC Power (50 Hz)

Using Multi Function
Calibrator by Direct
Method

120 V/10 mA/0.5 PF
Lead/Lag to 240
V/20 A/0.5 PF
Lead/Lag (6 W to
2400 W)

1.38% t0 0.12 %

17

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

AC Power (50 Hz)

Using Multi Function
Calibrator by Direct
Method

120 V/10 mA/0.8PF
Lead/Lag to 240
V/20 A/0.8 PF
Lead/Lag (9.6 W to
3840 W)

0.49 % to 0.245 %

18

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

AC Power (50 Hz)

Using Multi Function
Calibrator by Direct
Method

120 V/10 mA/UPF to
240 V/20A/UPF (1.2
W to 4800 W)

1.69 % to 0.115 %

19

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

AC Power (50 Hz)

Using Multi Function
Calibrator by Direct
Method

120V/10 mA/0.2 PF
Lead/Lag to 240V/20
A/0.2 PF Lead/Lag
(2.4 W to 960 W)

1.22% t0 0.115%

20

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

AC Voltage (50 Hz)

Using Multi Function
Calibrator by Direct
Method

30mV to30V

0.044 % to 0.021%
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Measured /Instrument
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Method or procedure

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

* Calibration and
Measurement
Capability(CMC)(*)

ELECTRO-
TECHNICAL- Using Multi Function
21 |Alternating AC Voltage (50 Hz) |Calibrator by Direct |30V to 1000V 0.04 % t0 0.039 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi Function
22 |Alternating Capacitance (50 Hz) [Calibrator by Direct |0.5 nF to 1 nF 2.895 % to 1.891 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi Function
23 |Alternating Capacitance (50 Hz) |Calibrator by Direct |1 nF to 300 nF 1.891 % to 0.426%
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi Function
24 |Alternating Capacitance (50 Hz) |Calibrator by Direct |10 pF to 30 pF 0.411 % to 0.625 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- . .
25 |DIRECT DC Current oeing 02 DMIEY l1ato10A 0.081 % to 0.183%
CURRENT
(Measure)
ELECTRO-
TECHNICAL- . L
26 |DIRECT DC Current osing 02 MIEY " 1100 pato 100 mA  [0.087 % to 0.064%
CURRENT
(Measure)
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Y and Frequency) Capability(CMC)(*)
Measured /Instrument
ELECTRO-
TECHNICAL- Y !
27 |DIRECT DC Current Bfr'ggt?\,l/; t'f]';"g" Y 1100 mAto 1A 0.064 % to 0.081 %
CURRENT
(Measure)
ELECTRO-
TECHNICAL- . )
28 |DIRECT DC Voltage Blsrlggt?\/l/é t'f\';"g" Y 1100 mvto 100V [0.008 % to 0.005 %
CURRENT
(Measure)
ELECTRO-
TECHNICAL- . )
29 |DIRECT DC Voltage A oY {100V to1000v  [0.005 % to 0.006%
CURRENT
(Measure)
ELECTRO-
30 QIEISEICNTICAL- High Value Decade U§ing 6%2 DMM by 0.1 M ohm to 1000 0.013 % to 2.321 %
CURRENT Megha Ohm Box Direct Method M ohm
(Measure)
ELECTRO-
TECHNICAL- . .
31 |DIRECT Resistance glsrlggt?w/étaw by ih'\;'nOhm L 10M 10013 % to0 0.047 %
CURRENT
(Measure)
ELECTRO-
TECHNICAL- i 1
32 |DIRECT Resistance glsrlg(?tGIVl/é t?\'c\)"c';" by im' ohm to 100M {4 547 9% t0 0.936 %
CURRENT
(Measure)
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or measured / Quantity MEHOrOr procoamg where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- . 5
33 |DIRECT Resistance B?rlggt?w/ét?\w BY 110 ohm to 100 ohm |0.046 % to 0.016 %
CURRENT
(Measure)
ELECTRO-
TECHNICAL- Using Multi Function
34 |DIRECT Resistance Calibrator by Direct I},loghMmOhm t0 1000 4 9369 to 2.322 %
CURRENT Method
(Measure)
ELECTRO-
TECHNICAL- . Ny
35 |DIRECT Resistance gfr'ggt?\,@t'a';"g" OY" 1100 ohm to 1 M ohm |0.016% to 0.013 %
CURRENT
(Measure)
ELECTRO-
TECHNICAL- Using Multi Function
36 |DIRECT DC Current Calibrator by Direct |1 mA to 329 mA 0.076 % to 0.042 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Multi Function
37 |DIRECT DC Current Calibrator by Direct |10 Ato 20 A 0.064 % to 0.654%
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Multi Function 190 A
38 |DIRECT DC Current Calibrator by Direct [ *r;A 0.014 % to 0.076 %
CURRENT Method
(Source)
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or measured / Quantity Method or procedure where applicable(Range Capability(CMC)()
Measured /Instrument and Frequency)
ELECTRO- Using Multi Function
TECHNICAL- Calibrator with
39 |DIRECT DC Current . 20Ato 990 A 0.654 % to 0.298 %
Current Coil by
CURRENT )
Direct Method
(Source)
ELECTRO-
TECHNICAL- Using Multi Function
40 |DIRECT Dc Current Calibrator by Direct 329 mAto 10 A 0.042 % to 0.064 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Multi Function
41 |DIRECT DC Voltage Calibrator by Direct |10 Vto 50V 0.011 % to 0.0029 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Multi Function
42 |DIRECT DC Voltage Calibrator by Direct [329 mVto 10V 0.12 % t0 0.011 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Multi Function
43 |DIRECT DC Voltage Calibrator by Direct |50V to 1000 V 0.0029 % to 0.008 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- High Precision : L
44 |DIRECT Decade Resistance g?:g?t?w/ét?\glg/l oy 2honl1 ofiy to 100 k 1.7 % t0 0.013 %
CURRENT Box
(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::ll"t:db;ec;:::::i::;ed Method or procedure where applicable(Range Cageb?ﬁ:;?glwfg)t(:)
Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- Low Resistance (4 Using Standard
45 |DIRECT WIRE ) Resisters by Direct |1500 m ohm 0.04 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Low Resistance (4 Using Standard
46 |DIRECT WIRE) Resisters by Direct 1990 m ohm 0.04 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Low Resistance(4 Using Standard
47 |DIRECT WIRE ) Resisters by Direct |1 m ohm 0.97 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Low Resistance(4 Using Standard
48 |DIRECT WIRE ) Resisters by Direct |1.5 m ohm 0.63 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Low Resistance(4 Using Standard
49 |DIRECT WIRE ) Resisters by Direct |10 m ohm 0.95 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Low Resistance(4 Using Standard
50 |DIRECT WIRE ) Resisters by Direct |100 m ohm 0.11 %
CURRENT Method
(Source)
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Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- Low Resistance(4 Using Standard
51 |DIRECT WIRE ) Resisters by Direct |1000 m ohm 0.06 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Low Resistance(4 Using Standard
52 |DIRECT WIRE ) Resisters by Direct |15 m ohm 0.09 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Low Resistance(4 Using Standard
53 |DIRECT WIRE ) Resisters by Direct |150 m ohm 0.074%
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Low Resistance(4 Using Standard
54 |DIRECT WIRE ) Resisters by Direct ]19.9 m ohm 0.21 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Low Resistance(4 Using Standard
55 |DIRECT WIRE ) Resisters by Direct |2 m ohm 0.95 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Low Resistance(4 Using Standard
56 |DIRECT WIRE ) Resisters by Direct |200 m Ohm 0.08 %
CURRENT Method
(Source)
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Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO-
TECHNICAL- Low Resistance(4 Using Standard
57 |DIRECT WIRE ) Resisters by Direct |4 m ohm 0.23 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Low Resistance(4 Using Standard
58 |DIRECT WIRE ) Resisters by Direct |40 m ohm 0.49 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Low Resistance(4 Using Standard
59 |DIRECT WIRE ) Resisters by Direct |400 pohm 0.180 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Low Resistance(4 Using Standard
60 |DIRECT WIRE ) Resisters by Direct |400 m ohm 0.16 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Multi Function
61 |DIRECT Resistance Calibrator by Direct éhl\;InOhm 0 100M {4 608 % to 0.0087%
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Multi Function
62 |DIRECT Resistance Calibrator by Direct |1 ohmto 100 ohm ]0.592 % to 0.008%
CURRENT Method
(Source)
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ELECTRO-
TECHNICAL- Using Multi Function
63 |DIRECT Resistance Calibrator by Direct ég&k ohmto 1M 4 6508 % to 0.008 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Multi Function
64 |DIRECT Resistance Calibrator by Direct I},Iogh'\r’]'n"hm t0 1000 14 5087 % to 0.280 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Multi Function
65 |DIRECT Resistance Calibrator by Direct igom ohmto 100k 14 108 % to 0.008 %
CURRENT Method
(Source)
ELECTRO- Using Multi function
TECHNICALY Digital Oscilloscope |Calibrator with
66 |ELECTRICAL aita, . P : 50 kHz to 100 MHz [4.93 %
(Band Width) Oscilloscope by
EQUIPMENT )
Direct Method
(Source)
ELECTRO- Using Multi function
TECHNICAL- Digital Oscilloscope |Calibrator with
67 |ELECTRICAL g P . 5nsto5s 0.45 % t0 1.38 %
(Time Base) Oscilloscope by
EQUIPMENT )
Direct Method
(Source)
ELECTRO- Using Multi function
TECHNICAL- Digital Oscilloscope - |Calibrator with
68 |ELECTRICAL gite P . 10mV to 130V [1.08 % to 0.89 %
Amplitude (@1 kHz) |Oscilloscope by
EQUIPMENT )
Direct Method
(Source)
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where applicable(Range
and Frequency)
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ELECTRO-
TECHNICAL- Using Multi function 4 o

60 |TEMPERATURE ?;};’gicou " Calibrator by Direct 5328(():0 X &707 41C°C
SIMULATION P Method '
(Measure)
ELECTRO-
TECHNICAL- Using Multi Function Y o

70 | TEMPERATURE Eh;’rﬁicou % Calibrator by Direct ;5)085% % ?62(;1 2§°c
SIMULATION P Method '
(Measure)
ELECTRO-
TECHNICAL- Using Multi function

71 |TEMPERATURE |[] Type Thermocouple|Calibrator by Direct [-100 °C to 1100 °C |0.24 °Cto0 0.31 °C
SIMULATION Method
(Measure)
ELECTRO-
TECHNICAL- Using Multi function A o

72 |TEMPERATURE .'?hTe{Fr’focou ’ Calibrator by Direct ;(1)01035% o ?6401 4<_§°c
SIMULATION P Method '
(Measure)
ELECTRO-
TECHNICAL- Using Multi function o o

73 | TEMPERATURE #'r'];yrggcou o Calibrator by Direct ;(1)01020% o 36409 3§ o
SIMULATION P Method '
(Measure)
ELECTRO-
TECHNICAL- R- Tyvpe Using Multi function

74 |TEMPERATURE Thegrgocou le Calibrator by Direct |0 °C to 1600 °C 0.68 °Cto 0.49 °C
SIMULATION P Method
(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 Multi function
75 |TEMPERATURE |RTD PT 100 Calibrator by Direct [-200 °C to 600 °C 0.10 °Cto 0.27 °C
SIMULATION Method
(Measure)
ELECTRO-
TECHNICAL- Using Multi function o o
76 |TEMPERATURE %hgr?\icou % Calibrator by Direct So f7oo e ?650755 e
SIMULATION P Method '
(Measure)
ELECTRO-
TECHNICAL- T-Tvpe Using Multi Function
77 |TEMPERATURE The?/rrr)\ocou le Calibrator by Direct [-100 °C to 400 °C 0.32°Cto 0.17 °C
SIMULATION P Method
(Measure)
ELECTRO-
TECHNICAL- Using Multi function 4 .
78 |TEMPERATURE |5 VP® Calibrator by Direct Esgo C t01800°C {45 78°c t00.71 °C
SIMULATION P Method
(Source)
ELECTRO-
TECHNICAL- Using Multi Function o o
79 |TEMPERATURE 'IIE'F;I-eyrFr)T?ocou le Calibrator by Direct ’;g085% oC &402350(:
SIMULATION P Method '
(Source)
ELECTRO-
TECHNICAL- - Type Using Multi function
80 |TEMPERATURE Theyrrr)nocou le Calibrator by Direct [-60 °Cto 1120 °C 0.24 °Cto 0.43 °C
SIMULATION P Method
(Source)
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ELECTRO-
TECHNICAL- K- Tvpe Using Multi function
81 |TEMPERATURE Themocou & Calibrator by Direct |-100 °Cto 1350 °C  |0.41 °C to 0.53 °C
SIMULATION P Method
(Source)
ELECTRO-
TECHNICAL- Using Multi function 4
82 |TEMPERATURE #'h;yrggcou % Calibrator by Direct ;2C00 C 101300 {5 49°c t00.35°C
SIMULATION P Method
(Source)
ELECTRO-
TECHNICAL- Using Multi Function o 3
83 |TEMPERATURE %;yrf\icou e Calibrator by Direct E’o 5750 I ?680975 o
SIMULATION P Method '
(Source)
ELECTRO-
TECHNICAL- Using Multi function
84 |TEMPERATURE |RTD PT 100 Calibrator by Direct |-200 °Cto 799 °C |0.08 °C to 0.41 °C
SIMULATION Method
(Source)
ELECTRO-
TECHNICAL- Using Multi Function o o
85 |TEMPERATURE %B’rﬁicou " Calibrator by Direct ?0 1C750 e &801850(:
SIMULATION P Method '
(Source)
ELECTRO-
TECHNICAL- Using Multi Function B o
86 |TEMPERATURE |1 /PS Calibrator by Direct £c1>04oooc°c ?6302250(:
SIMULATION P Method '
(Source)
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Meafsurand or R_eference Measurement range and . .
sio | biscipine/ Group | orvemal e O nsrument | cairaton or messurement - aditionalparameters | palration e
or measured / Quantity procequre where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- Using 6%z Digital
87 |TIME & Frequency Multimeter by Direct |10 Hz to 1 MHz 0.06 % t0 0.012 %
FREQUENCY Method
(Measure)
ELECTRO-
TECHNICAL- .
88 |TIME & Time Bisr'ggtslvtlgi’h‘é\’;“h 10 5 t0 9000 s 0.48 % to 0.28 %
FREQUENCY
(Measure)
ELECTRO-
TECHNICAL- Using Multi Function
89 |TIME & Frequency Calibrator by Direct [120 Hz to 100 kHz |0.005 % to 0.006 %
FREQUENCY Method
(Source)
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where applicable(Range
and Frequency)

Capability(CMC)(+)

Site Facility

ELECTRO-
-Ar\IEt?r-'n'\;It(i:r?L_ Using 6% Digital
1 9 AC Current (50 Hz) |Multimeter by Direct [400 mA to 1 A 0.235 % t0 0.165 %
Current (< 1
Method
GHz)
(Measure)
ELECTRO-
Xi(e:zl:nl\;l’ccir?b Using 6% Digital
2 9 AC Current (50 Hz) |Multimeter by Direct |1 A to 10 A 0.165 % t0 0.247%
Current (< 1
Method
GHz)
(Measure)
ELECTRO-
Xﬁgr-lnl\gtcir'?l" Using 6% Digital
3 g AC Current (50 Hz) |Multimeter by Direct {1 mA to 10 mA 0.31 % t00.243 %
Current (<1
Method
GHz)
(Measure)
ELECTRO-
Xﬁg?ﬂ'ﬂgﬁl" Using 6% Digital
4 g AC Current (50 Hz) |Multimeter by Direct |10 mA to 100 mA 0.243 % t0 0.163 %
Current (< 1
Method
GHz)
(Measure)
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S.No Discipline / Group | or material to be calibrated Measurement

or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO-
Ao EAL: Using 6% Digital
5 g AC Current (50 Hz) [Multimeter by Direct | 100 mA to 400 mA |0.163 % to 0.235 %
Current (<1
Method
GHz)
(Measure)
ELECTRO-
;IEtgt:'nl\;ltCir?L- Using 6% Digital
6 g AC Current (50 Hz) |Multimeter by Direct |100 pAto1l mA 0.244 % t0 0.163 %
Current (< 1
Method
GHz)
(Measure)
ELECTRO-
-Ar‘[IEt(e:zIr-lnl\:alt(i:r?L- Using 6% Digital
7 g AC Voltage (50 Hz) |Multimeter by Direct |100 mV to 100 V 0.12 % to 0.104%
Current (< 1
Method
GHz)
(Measure)
ELECTRO-
Xﬁg:n'\gg?l" Using 6% Digital
8 g AC Voltage (50 Hz) |Multimeter by Direct | 100 V to 1000 V 0.104 % to 0.96 %
Current (< 1
Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- 3 Phase Portable
: . 230V/1A/0.5 PF to
9 Alternating Active Energy 1 @ & |Reference Standard 230V/12A UPF (115 |0.343 % to 0.23 %
Current (< 1 30 Meter by Wh to 2760 Wh)
GHz) Comparison Method
(Measure)

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




Laboratory Name :

Accreditation Standard
Certificate Number

Validity

National Accreditation Board for
Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

SHANTHALA POWER LIMITED, SHANTHALA NO.-24, PRIYADARSHINI COLONY,
GOKUL ROAD, HUBLI, DHARWAD, KARNATAKA, INDIA

CC-4065

ISO/IEC 17025:2017

15/10/2024 to 14/10/2028

Page No
Last Amended on

19 of 32

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-
;Ilztgr-lnl\gtcir?c_;_ Using HV probe with
10 C High Voltage (50Hz) |Digital Multimeter by |1 kV to 25 kV 8.14 % t0 6.96 %
urrent (<1 :
Direct Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- Using Multi Function
11 |Alternating AC Current (50 Hz) |Calibrator by Direct |1 A to 10 A 0.074 % t0 0.141 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi Function
12 |Alternating AC Current (50 Hz) |Calibrator by Direct |10 A to 20 A 0.141 % t0 2.228 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi Function
13 |Alternating AC Current (50 Hz) [Calibrator by Direct [190 pA to 329 mA 0.21 % t0 0.042 %
Current (< 1 Method
GHz) (Source)
ELECTRO- Using Multi Function
TECHNICAL- Calibrator with
14 |Alternating AC Current (50 Hz) 20A to 990 A 2.228 % t0 0.337 %

Current (< 1
GHz) (Source)

Current Coil by
Direct Method
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* Calibration and
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15

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

AC Current (50 Hz)

Using Multi Function
Calibrator by Direct
Method

329 mA tol A

0.042 % to 0.074 %

16

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

AC Power (50 Hz)

Using Multi Function
Calibrator by Direct
Method

120 V/10 mA/0.5 PF
Lead/Lag to 240
V/20 A/0.5 PF
Lead/Lag (6 W to
2400 W)

1.38% t0 0.12 %

17

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

AC Power (50 Hz)

Using Multi Function
Calibrator by Direct
Method

120 V/10 mA/0.8PF
Lead/Lag to 240
V/20 A/0.8 PF
Lead/Lag (9.6 W to
3840 W)

0.49 % to 0.245 %

18

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

AC Power (50 Hz)

Using Multi Function
Calibrator by Direct
Method

120 V/10 mA/UPF to
240 V/20A/UPF (1.2
W to 4800 W)

1.69 % to 0.115 %

19

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

AC Power (50 Hz)

Using Multi Function
Calibrator by Direct
Method

120V/10 mA/0.2 PF
Lead/Lag to 240V/20
A/0.2 PF Lead/Lag
(2.4 W to 960 W)

1.22% t0 0.115%

20

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

AC Voltage (50 Hz)

Using Multi Function
Calibrator by Direct
Method

30mV to30V

0.044 % to 0.021%
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and Frequency)

* Calibration and
Measurement
Capability(CMC)(*)

ELECTRO-
TECHNICAL- Using Multi Function
21 |Alternating AC Voltage (50 Hz) |Calibrator by Direct |30V to 1000V 0.04 % t0 0.039 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi Function
22 |Alternating Capacitance (50 Hz) [Calibrator by Direct |0.5 nF to 1 nF 2.895 % to 1.891 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi Function
23 |Alternating Capacitance (50 Hz) |Calibrator by Direct |1 nF to 300 nF 1.891 % to 0.426%
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi Function
24 |Alternating Capacitance (50 Hz) |Calibrator by Direct |10 pF to 30 pF 0.411 % to 0.625 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- . .
25 |DIRECT DC Current oeing 02 DMIEY l1ato10A 0.081 % to 0.183%
CURRENT
(Measure)
ELECTRO-
TECHNICAL- . L
26 |DIRECT DC Current osing 02 MIEY " 1100 pato 100 mA  [0.087 % to 0.064%
CURRENT
(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)(*)

27

ELECTRO-
TECHNICAL-
DIRECT
CURRENT
(Measure)

DC Current

Using 6%2 DMM by
Direct Method

100 mAtolA

0.064 % to 0.081 %

28

ELECTRO-
TECHNICAL-
DIRECT
CURRENT
(Measure)

DC Voltage

Using 6%2 DMM by
Direct Method

100 mV to 100 V

0.008 % to 0.005 %

29

ELECTRO-
TECHNICAL-
DIRECT
CURRENT
(Measure)

DC Voltage

Using 6%2 DMM by
Direct Method

100 V to 1000 V

0.005 % to 0.006%

30

ELECTRO-
TECHNICAL-
DIRECT
CURRENT
(Measure)

High Value Decade
Megha Ohm Box

Using 6%2 DMM by
Direct Method

0.1 M ohm to 1000
M ohm

0.013 % to 2.321 %

31

ELECTRO-
TECHNICAL-
DIRECT
CURRENT
(Measure)

Resistance

Using 6%2 DMM by
Direct Method

1 MohmtolOM
ohm

0.013 % to 0.047 %

32

ELECTRO-
TECHNICAL-
DIRECT
CURRENT
(Measure)

Resistance

Using 6%2 DMM by
Direct Method

10 M ohm to 100 M
ohm

0.047 % to 0.936 %
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M d or Ref
S.No Discipli Mat(:?al:;;;peoorf ii;;ﬁ:f:nt Calibration or Measurement Maeda(fi:;-::;le::::;gei:rgd * Calibration and
. iscipline / Group | or material to be callbr_ated Method or procedure where applicable(Range Meqs_urement
or measured / Quantity Capability(CMC)(*)
Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- \ ¥
33 |DIRECT Resistance B?rlggt?w/ét?\w OY 110 ohm to 100 ohm |0.046 % to 0.016 %
CURRENT
(Measure)
ELECTRO-
TECHNICAL- Using Multi Function
34 |DIRECT Resistance Calibrator by Direct I},loghMmOhm t0 1000 4 9369 to 2.322 %
CURRENT Method
(Measure)
ELECTRO-
TECHNICAL- . L
35 |DIRECT Resistance gfr'ggt?\,@t'a';"g" 0¥ 1100 ohm to 1 M ohm |0.016% to 0.013 %
CURRENT
(Measure)
ELECTRO-
TECHNICAL- Using Multi Function
36 |DIRECT DC Current Calibrator by Direct |1 mA to 329 mA 0.076 % to 0.042 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Multi Function
37 |DIRECT DC Current Calibrator by Direct |10 Ato 20 A 0.064 % to 0.654%
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Multi Function 190 A
38 |DIRECT DC Current Calibrator by Direct [ *r;A 0.014 % t0 0.076 %
CURRENT Method
(Source)
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Measured /Instrument and Frequency)
ELECTRO- Using Multi Function
TECHNICAL- Calibrator with
39 |DIRECT DC Current . 20 Ato 990 A 0.654 % to 0.298 %
Current Coil by
CURRENT )
Direct Method
(Source)
ELECTRO-
TECHNICAL- Using Multi Function
40 |DIRECT Dc Current Calibrator by Direct 329 mAto 10 A 0.042 % to 0.064 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Multi Function
41 |DIRECT DC Voltage Calibrator by Direct |10 Vto 50V 0.011 % to 0.0029 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Multi Function
42 |DIRECT DC Voltage Calibrator by Direct 329 mVto 10V 0.12 % to 0.011 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Multi Function
43 |DIRECT DC Voltage Calibrator by Direct |50V to 1000 V 0.0029 % to 0.008 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- High Precision 4 L
44 |DIRECT Decade Resistance g?:g?t?w/ét?\glg/l by 2honl1 ot to 100 k 1.7 % t0 0.013 %
CURRENT Box
(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::ll"t:db;ec;:::::i::;ed Method or procedure where applicable(Range Cageb?ﬁ:;?glwfg)t(:)
Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- Low Resistance (4 Using Standard
45 |DIRECT WIRE ) Resisters by Direct |1500 m ohm 0.04 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Low Resistance (4 Using Standard
46 |DIRECT WIRE) Resisters by Direct 1990 m ohm 0.04 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Low Resistance(4 Using Standard
47 |DIRECT WIRE ) Resisters by Direct |1 m ohm 0.97 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Low Resistance(4 Using Standard
48 |DIRECT WIRE ) Resisters by Direct |1.5 m ohm 0.63 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Low Resistance(4 Using Standard
49 |DIRECT WIRE ) Resisters by Direct |10 m ohm 0.95 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Low Resistance(4 Using Standard
50 |DIRECT WIRE ) Resisters by Direct |100 m ohm 0.11 %
CURRENT 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::ll"t:db;ec;:::::i::;ed Method or procedure where applicable(Range Cageb?ﬁ:;?glwfg)t(:)
Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- Low Resistance(4 Using Standard
51 |DIRECT WIRE ) Resisters by Direct |1000 m ohm 0.06 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Low Resistance(4 Using Standard
52 |DIRECT WIRE ) Resisters by Direct |15 m ohm 0.09 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Low Resistance(4 Using Standard
53 |DIRECT WIRE ) Resisters by Direct |150 m ohm 0.074%
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Low Resistance(4 Using Standard
54 |DIRECT WIRE ) Resisters by Direct ]19.9 m ohm 0.21 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Low Resistance(4 Using Standard
55 |DIRECT WIRE ) Resisters by Direct |2 m ohm 0.95 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Low Resistance(4 Using Standard
56 |DIRECT WIRE ) Resisters by Direct |200 m Ohm 0.08 %
CURRENT 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

SHANTHALA POWER LIMITED, SHANTHALA NO.-24, PRIYADARSHINI COLONY,
GOKUL ROAD, HUBLI, DHARWAD, KARNATAKA, INDIA

ISO/IEC 17025:2017

Certificate Number CC-4065 Page No 27 of 32
Validity 15/10/2024 to 14/10/2028 Last Amended on
Measurand or Reference
Material/Type of instrument Calibration or Measurement Maeda(fi:ir::;lenZ::;gei:rgd * 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- Low Resistance(4 Using Standard
57 |DIRECT WIRE ) Resisters by Direct |4 m ohm 0.23 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Low Resistance(4 Using Standard
58 |DIRECT WIRE ) Resisters by Direct |40 m ohm 0.49 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Low Resistance(4 Using Standard
59 |DIRECT WIRE ) Resisters by Direct |400 pohm 0.180 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Low Resistance(4 Using Standard
60 |DIRECT WIRE ) Resisters by Direct |400 m ohm 0.16 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Multi Function
61 |DIRECT Resistance Calibrator by Direct éhl\;InOhm 0 100M {4 608 % to 0.0087%
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Multi Function
62 |DIRECT Resistance Calibrator by Direct |1 ohmto 100 ohm ]0.592 % to 0.008%
CURRENT Method
(Source)
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Measurand or Reference Measurement range and
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or measured / Quantity
Measured /Instrument

Method or procedure
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ELECTRO-
TECHNICAL- Using Multi Function
63 |DIRECT Resistance Calibrator by Direct ég&k ohmto 1M 4 6508 % to 0.008 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Multi Function
64 |DIRECT Resistance Calibrator by Direct I},Iogh'\r’]'n"hm t0 1000 14 5087 % to 0.280 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Multi Function
65 |DIRECT Resistance Calibrator by Direct igom ohmto 100k 14 108 % to 0.008 %
CURRENT Method
(Source)
ELECTRO- Using Multi function
TECHNICALY Digital Oscilloscope |Calibrator with
66 |ELECTRICAL aita, . P : 50 kHz to 100 MHz [4.93 %
(Band Width) Oscilloscope by
EQUIPMENT )
Direct Method
(Source)
ELECTRO- Using Multi function
TECHNICAL- Digital Oscilloscope |Calibrator with
67 |ELECTRICAL g P . 5nsto5s 0.45 % t0 1.38 %
(Time Base) Oscilloscope by
EQUIPMENT )
Direct Method
(Source)
ELECTRO- Using Multi function
TECHNICAL- Digital Oscilloscope - |Calibrator with
68 |ELECTRICAL gite P . 10mV to 130V [1.08 % to 0.89 %
Amplitude (@1 kHz) |Oscilloscope by
EQUIPMENT )
Direct Method
(Source)
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ELECTRO-
TECHNICAL- Using Multi function 4 o

60 |TEMPERATURE ?;};’gicou " Calibrator by Direct 5328(():0 X &707 41C°C
SIMULATION P Method '
(Measure)
ELECTRO-
TECHNICAL- Using Multi Function Y o

70 | TEMPERATURE Eh;’rﬁicou % Calibrator by Direct ;5)085% % ?62(;1 2§°c
SIMULATION P Method '
(Measure)
ELECTRO-
TECHNICAL- Using Multi function

71 |TEMPERATURE |[] Type Thermocouple|Calibrator by Direct [-100 °C to 1100 °C |0.24 °Cto0 0.31 °C
SIMULATION Method
(Measure)
ELECTRO-
TECHNICAL- Using Multi function A o

72 |TEMPERATURE .'?hTe{Fr’focou ’ Calibrator by Direct ;(1)01035% o ?6401 4<_§°c
SIMULATION P Method '
(Measure)
ELECTRO-
TECHNICAL- Using Multi function o o

73 | TEMPERATURE #'r'];yrggcou o Calibrator by Direct ;(1)01020% o 36409 3§ o
SIMULATION P Method '
(Measure)
ELECTRO-
TECHNICAL- R- Tyvpe Using Multi function

74 |TEMPERATURE Thegrgocou le Calibrator by Direct |0 °C to 1600 °C 0.68 °Cto 0.49 °C
SIMULATION P Method
(Measure)
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or material to be calibrated
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and Frequency)

* Calibration and
Measurement
Capability(CMC)(*)

ELECTRO-
TECHNICAL- Using Multi function
75 |TEMPERATURE |RTD PT 100 Calibrator by Direct [-200 °C to 600 °C 0.10 °Cto 0.27 °C
SIMULATION Method
(Measure)
ELECTRO-
TECHNICAL- Using Multi function o o
76 |TEMPERATURE %hgr?\icou % Calibrator by Direct So f7oo e ?650755 e
SIMULATION P Method '
(Measure)
ELECTRO-
TECHNICAL- T-Tvpe Using Multi Function
77 |TEMPERATURE The?/rrr)\ocou le Calibrator by Direct [-100 °C to 400 °C 0.32°Cto 0.17 °C
SIMULATION P Method
(Measure)
ELECTRO-
TECHNICAL- Using Multi function 4 .
78 |TEMPERATURE |5 VP® Calibrator by Direct Esgo C t01800°C {45 78°c t00.71 °C
SIMULATION P Method
(Source)
ELECTRO-
TECHNICAL- Using Multi Function o o
79 |TEMPERATURE 'IIE'F;I-eyrFr)T?ocou le Calibrator by Direct ’;g085% oC &402350(:
SIMULATION P Method '
(Source)
ELECTRO-
TECHNICAL- - Type Using Multi function
80 |TEMPERATURE Theyrrr)nocou le Calibrator by Direct [-60 °Cto 1120 °C 0.24 °Cto 0.43 °C
SIMULATION P Method
(Source)
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Method or procedure
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ELECTRO-
TECHNICAL- K- Tvpe Using Multi function
81 |TEMPERATURE Themocou & Calibrator by Direct |-100 °Cto 1350 °C  |0.41 °C to 0.53 °C
SIMULATION P Method
(Source)
ELECTRO-
TECHNICAL- Using Multi function 4
82 |TEMPERATURE #'h;yrggcou % Calibrator by Direct ;2C00 C 101300 {5 49°c t00.35°C
SIMULATION P Method
(Source)
ELECTRO-
TECHNICAL- Using Multi Function o 3
83 |TEMPERATURE %;yrf\icou e Calibrator by Direct E’o 5750 I ?680975 o
SIMULATION P Method '
(Source)
ELECTRO-
TECHNICAL- Using Multi function
84 |TEMPERATURE |RTD PT 100 Calibrator by Direct |-200 °Cto 799 °C |0.08 °C to 0.41 °C
SIMULATION Method
(Source)
ELECTRO-
TECHNICAL- Using Multi Function o o
85 |TEMPERATURE %B’rﬁicou " Calibrator by Direct ?0 1C750 e &801850(:
SIMULATION P Method '
(Source)
ELECTRO-
TECHNICAL- Using Multi Function B o
86 |TEMPERATURE |1 /PS Calibrator by Direct £c1>04oooc°c ?6302250(:
SIMULATION P Method '
(Source)
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Meafsurand or R_eference Measurement range and . .
o | iscipline  Group | oyt SFInStTAment | catbration or Measurement | - adttional parameters | | Caltretion e
or measured / Quantity procequre where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- Using 6%z Digital
87 |TIME & Frequency Multimeter by Direct |10 Hz to 1 MHz 0.06 % t0 0.012 %
FREQUENCY Method
(Measure)
ELECTRO-
TECHNICAL- .
88 |TIME & Time Bisr'ggtslvtlgi’h‘é\’;“h 10 5 t0 9000 s 0.48 % to 0.28 %
FREQUENCY
(Measure)
ELECTRO-
TECHNICAL- Using Multi Function
89 |TIME & Frequency Calibrator by Direct [120 Hz to 100 kHz |0.005 % to 0.006 %
FREQUENCY Method
(Source)

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