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Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

Permanent Facility

ELECTRO- |
TECHNICAL- Using Three Phase
Alternating Power/Energy
1 AC Current @ 50 Hz |Comparator with 1 mAto 100 A 0.046 % t0 0.011 %
Current (< 1
Source by
GHz) Comparison Method
(Measure)
ELECTRO- )
TECHNICAL- Using Three Phase
Alternating Power/Energy
2 Current (< 1 AC Current @ 50 Hz |Comparator with 100 Ato 120 A 0.011 % to 0.020 %
Source By
GHz) Comparison Method
(Measure) P
ELECTRO- :
TECHNICAL- Using Three Phase
Alternating PoweHIE I
3 AC Voltage @ 50 Hz |Comparator with 30Vto480V 0.012 %
Current (<1
Source By
GHz) Comparison Method
(Measure) P
ELECTRO- Active Energy (1 !
TECHNICAL-  |Phase ) {240 V to ggwgr/TEhnreeregShase
Alternating 320V, 100 Ato 120 . o o
4 Current (< 1 A 0.1 PF to UPF gglrj;ggrstor with 2.4 kWh to 38.4 kWh10.091 % to 0.020 %
GHz) (Lag/Lead) , 45 Hz to Com arisyon Method
(Measure) 65 Hz} P
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ELECTRO- Active Energy (1 .

TECHNICAL-  |Phase) {30 V to 240 ggwgr/TEhnrgfg;hase

Alternating V, 1 mAto 100 A, . o 0
5 Current (< 1 0.1 PF to UPF (Lead / (Siglrjr;gzrgtor with 3 mWh to 24 kWh 0.461 % to 0.015 %

GHz) CagirdQ o 65 Com arisyon Method

(Measure) Hz} P

ELECTRO- Active Energy (3 .

TECHNICAL-  |Phase) {240 V to ggwegr/TEhnreefg;hase

Alternating 320V, 100 Ato 120 : 7.2 kWh to 115.2 0 0
6 lcurrent (<1 |A, 0.1 PF to UPF ggmgzrgtor With 1 wh 0.09% % t00.020 %

GHz) JEng/feas . iR Hz to Com arisyon Method

(Measure) 65 Hz} P

ELECTRO- Active Energy (3 ,

TECHNICAL-  |Phase) {30 V to 240 gswgr/TEhnr:reg;hase

Alternating V, 1 mAto 100 A, : : 0
7 Current (< 1 0.1 to UPF (Lead / ggmgzrstor with 9 mWh to 72 kWh 0.461 % to 0.015 %

GHz) Laggr 43, Hado 99 Com arisyon Method

(Measure) Hz} P

ELECTRO- Active Power (1 .

TECHNICAL-  |Phase ) {30 V to 240 gswgr/TEhnreeregshase

Alternating V,1mAto 100 A, : 0 o
8 Current (< 1 0.1 PF to UPF (Lag ggmgzrgtor with 3 mW to 24 kW 0.283 % to0 0.015 %

GHz) /Lead), 45 Hz to 65 Com arisyon Method

(Measure) Hz} P

ELECTRO- Active Power (1 .

TECHNICAL-  |Phase ) {240 V to g;wgr/TEhnreeregghase

Alternating 320V, 100 Ato 120 . o o
9 Current (< 1 A 0.1 PF to UPE gcc:lrjr;(p:):rstor with 2.4 kW to 38.4 kw 0.091 % to 0.020 %

GHz) (Lag/Lead), 45 Hz to Com arisyon Method

(Measure) 65 Hz} P
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ELECTRO- Active Power (3 Usind Three Phase

TECHNICAL- Phase ) {240V to Powgr/Energy

Alternating 320V, 100 Ato 120 . 0 0
10 Current (< 1 A 0.1 PF to UPF (Siglrjr;gzrgtor with 7.2 kKW to 115.2 kW ]0.091 % to 0.020 %

GHz) \LagAad)-45 Jzto Com arisyon Method

(Measure) 65 Hz} B

ELECTRO- Active Power (3 .

TECHNICAL-  |Phase ) {30 V to 240 ggwegr/TEhnreefg;hase
17 |Alternating IV, 1mAt0100A, Yoo torwith |9 mw to 72 kw 0.279 % to 0.015 %

Current (< 1 0.1 PF to UPF (Lag Source B

GHz) /Lead), 45 Hz to 65 Com arisyon Method

(Measure) Hz} P

ELECTRO- Apparent Energy (1 ,

TECHNICAL-  |Phase ) {240 V to gswgr/TEhnr:reg;hase

Alternating 320V, 100 Ato 120 . 24 kVAh to 38.4 : 0
12 leurrent (<1 |A, 0.1 PF to UPF ggmgzrgtor with L van p-013% t00.020 %

GHz) (LagrLeqd) &5 Kz 1) Com arisyon Method

(Measure) 65 Hz} P

ELECTRO- Apparent Energy (1 ,

TECHNICAL-  |Phase ) {30V to 240 gswgr/TEhnreeregshase

Alternating V,1mAto 100 A, : 0 o
13 Current (< 1 0.1 PF to UPF ggmgzrgtor with 30 mVAh to 24 kVAh |0.054 % to 0.015 %

GHz) (Lead/Lead), 45 Hz |20 arisyon Sethod

(Measure) to 65 Hz} P

ELECTRO- Apparent Energy (3 .

TECHNICAL-  |Phase) {240 V to g;wgr/TEhnreeregghase

Alternating 320V, 100 Ato 120 , 72 kVAh to 115.2 0 0
14 fcurrent (<1 [A 0.1 PF to UPF ggm:rgtor with —fvan 0.015 % t0 0.020 %

GHz) (Lag/Lead),45 Hz to Com arisyon Method

(Measure) 65 Hz} P
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ELECTRO- Apparent Energy (3 .

TECHNICAL-  |Phase) {30 V to 240 ggwgr/TEhnrgfg;hase
15 [Alternating |V, 1mAto 100 A, 10 o atorwith |90 mVAh to 72 kVAh [0.054 % to 0.015 %

Current (< 1 0.1 PF to UPF Source B

GHz) (Lead/Lead), 45 Hz |20~ arisyon il

(Measure) to 65 Hz} P

ELECTRO- Apparent Power (1 .

TECHNICAL-  |Phase ) {240 V to ggwegr/TEhnreefg;hase
16 |Alternating - 1320V, 100 Ato 120 | oo oiorwith |24 kvA to 38.4 kvA [0.015 % to 0.016 %

Current (<1 A, 0.1 PF to UPF Source B

GHz) JEag/feath), 43z to Com arisyon Method

(Measure) 65 Hz} P

ELECTRO- Apparent Power (1 .

TECHNICAL-  |Phase) {30 V to 240 gswgr/TEhnr:reg;hase

Alternating V, 1 mAto 100 A, , N o
17 Current (< 1 0.1 PF to UPF ggmgzrstor with 30 mVA to 24 kVA 0.052 % to 0.015 %

GHz) (LagrLeqd) &5 Kz 1) Com arisyon Method

(Measure) 65 Hz} P

ELECTRO- Apparent Power (3 ,

TECHNICAL-  |Phase) {240 V to gswgr/TEhnreeregshase

Alternating 320V, 100 Ato 120 . 72 kVA to 115.2 0 0
18 Jcurrent (<1 |A, 0.1'PF to UPF ggm:rgtor with — va 0.015 %10 0.016 %

GHz) (Lag/Lead), 45 Hz to Com arisyon Method

(Measure) 65 Hz} P

ELECTRO- Apparent Power (3 .

TECHNICAL-  |Phase) {30 V to 240 g;wgr/TEhnreeregghase

Alternating V,1mAto 100 A, : o o
19 Current (< 1 0.1 PF to UPF gcc:lrjr;(p:):rstor with 90 mVA to 72 kVA 10.052 % to 0.015 %

GHz) (Lag/Lead), 45 Hz to Com arisyon Method

(Measure) 65 Hz} P
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ELECTRO- .
Using Three Phase
TECHNICAL- ;
Alternatin Harrgéhics/Total Power/Energy 1st order to 31st
20 9 Harmonic Distortion |Comparator with 0.48 % to 0.81 %
Current (<1 order
factor(thd) Source By
GHz) .
Comparison Method
(Measure)
ELECTRO- .
Alternating Power Factor (63.5 .
21 Current (< 1 V.5A @ 50 Hz) Comparator with (-) 1 PFto1PF 0.0001 PF
Source By
GHz) Comparison Method
(Measure)
ELECTRO- Reactive Energy (1 .
TECHNICAL-  |Phase) {240 V to gswgr/TEhnr:reg;hase
Alternating 320V, 100 Ato 120 . 2.4 kVArh to 38.4 : 0
22 lcurrent (<1 |A, 0.1 PF to UPF (Lag ggmgzrgtor with 1 Varh p-098% 10 0.020 %
GHz) {Lead) 1oz (g 63 Com arisyon Method
(Measure) Hz} P
ELECTRO- Reactive Energy (1 .
TECHNICAL-  |Phase) {30 V to 240 gswgr/TEhnreeregshase
Alternating V,1mAto 100 A, : 0 o
23 Current (< 1 0.1 PF to UPF ggmgzrgtor with 3 mVArh to 24 kVArh|0.461 % to 0.015 %
GHz) (Lag/Lead), 45 Hz to Com arisyon Method
(Measure) 65 Hz} P
ELECTRO- Reactive Energy (3 ,
TECHNICAL-  [Phase ) {30 V to 240 g;wgr/TEhnreeregghase
Alternating V, 1 mAto 100 A, . 9 mVArh to 72 0 0
24 fcurrent (<1 [0.1 PF to UPF ggm:rgtor with —varh 0.461 % t0 0.015 %
GHz) (Lag/Lead), 45 Hz to Com arisyon Method
(Measure) 65 Hz} P
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ELECTRO- Reactive Energy (3 .

TECHNICAL-  |Phase) {240 V to gg\',\rl‘gr/TEhnreefg;hase

Alternating 320V, 100 Ato 120 . 7.2 kVArh to 115.2 0 0
25 lcurrent (<1 |A, 0.1 PF to UPF (Lag ggmi’zrgtor with | VArh 0.091% 100.020 %

GHz) /Lead ), 45 Hz t0 65 Com arisyon Method

(Measure) Hz} P

ELECTRO- Reactive Power (1 .

TECHNICAL-  |Phase ) {240V to ggwegr/TEhnreefg;hase

Alternating 320V, 100 Ato 120 : 2.4 kVAr to 38.4 0 0
26 lcurrent (<1 |A, 0.1 PF to UPF ggmgzrgtor with = var 0.09% % to 0.020 %

GHz) (Lead /Lag), 45 Hz to | 2 arisyon et

(Measure) 65 Hz} P

ELECTRO- Reactive Power Using Three Phase

TECHNICAL-  [(1Phase ) {30 V to Powgr/Energy

Alternating 240V, 1 mA to 100 . : 0
27 Current (< 1 A 0.1 PF to UPF ggmgzrstor with 3 mVArto 24 kVAr ]0.279 % to 0.015 %

GHz) (Lead/Lag), 45 Hz to |20~ arisyon Mbthod

(Measure) 65 Hz} P

ELECTRO- Reactive Power (3 .

TECHNICAL-  |Phase ) {240 V to gswgr/TEhnreeregshase

Alternating 320V, 100 Ato 120 . 7.2 kVAr to 115.2 0 0
28 Current (< 1 A 0.1 PF to ggmgzrgtor with KVAr 0.091 % to 0.020 %

GHz) UPF(Lead /Lag), 45 Com arisyon Method

(Measure) Hz to 65 Hz} P

ELECTRO- Reactive Power (3 Using Three Phase

TECHNICAL-  |Phase ) {30 V to 240 Powgr/Energy

Alternating V,1mAto 100 A, , 0 0
29 Current (< 1 0.1 PF to UPF gcc:lrjr;(p:):rstor with 9 mVAr to 72 kVAr |0.279 % to 0.015 %

GHz) (Lead/Lag), 45 Hz to Com arisyon Method

(Measure) 65 Hz} P
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Using Automatic
Current and

ELECTRO- Current Transformer Potential
TECHNICAL- - Phase Angle Error transformer Test Set
30 |ELECTRICAL Primary: 5 A to 500 and Standard 120% to1 % 1.45 min to 2.75 min
EQUIPMENT A Secondary: 5A &
Current Transformer
(Measure) 1A .
by Comparison
method
Using Automatic
ELECTRO- Current Transformer ggtrgﬁ?ita?nd
TECHNICAL- - Ratio Error A
31 |ELECTRICAL  |Primary: 5 A to 500 ;rsgssft"arrﬂzrrge“ St (150 9% to 1% 00/'021 % 100.032
EQUIPMENT  |A Secondary: 5 A & 1
Current Transformer
(Measure) 1A .
by Comparison
method
Using Automatic
ELECTRO- Potential Instrument
TECHNICAL- Transformer - Phase |Transformer Test
32 |ELECTRICAL Angle Error Set and Standard 120 % to 80 % 2.91 min
EQUIPMENT Primary:11 kV to 33 [Voltage Transformer
(Measure) kV Secondary:110 V |by Comparison
method
, Using Automatic
ELECTRO-  |Potental  [instrument
TECHNICAL- Anale Error Transformer Test
33 |ELECTRICAL 1gie £ Set and Standard 120 % to 80 % 2.91 min
Primary:11/v3 to
EQUIPMENT _|Voltage Transformer
33/v3 kV Secondary: .
(Measure) by Comparison

63.5V

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

Measurement range and

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

and Frequency)

* Calibration and
Measurement
Capability(CMC)(*)

Using Automatic

ELECTRO- Potential Instrument
TECHNICAL- Transformer - Ratio |Transformer Test
34 |ELECTRICAL Error Primary:11 kV |Set and Standard 120 % to 80 % 0.067 %
EQUIPMENT to 33 kv Voltage Transformer
(Measure) Secondary:110 V by Comparison
method
Using Automatic
ELECTRO- Potential Instrument
TECHNICAL- Transformer - Ratio |Transformer Test
35 |ELECTRICAL Error Primary:11/v3 |Set and Standard 120 % to 80 % 0.067 %
EQUIPMENT to 33/v3 kV Voltage Transformer
(Measure) Secondary: 63.5V |by Comparison
method
ELECTRO- Using Three Phase
TECHNICAL- Power/Energy
36 |TIME & Frequency Comparator with 45 Hz to 65 Hz 0.016 % t0 0.014 %
FREQUENCY Source By
(Measure) Comparison Method

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