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or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

Permanent Facility

ELECTRO-
TECHNICAL- .
i Using 81/2 DMM
1 Alternating AC Current (40Hz to Fluke 8588A By AL 0,073 % t0 0.003 %
Current (< 1 1 kHz) ,
Direct Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- ,
i Using 81/2 DMM
2 Alternating AC Current (40Hz to Fluke 8588A By 10 AN b0 0.00do to 0,168 %
Current (<1 1 kHz) _
Direct Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- ,
i Using 81/2 DMM
3 Alternating AC Current (40Hz to Fluke 8588A By 30 pA 10 0.32 A o 54 to 0.073 9%
Current (<1 1 kHz) ,
Direct Method
GHz)
(Measure)
%Eﬁm&b Using 61/2 DMM
Alternatin Fluke 8846A & CT By
4 0 AC Current (50Hz)  |Direct Method & 10 A to 100 A 0.35 % to 0.35 %
Current (<1 .
with Source By
GHz) .
Comparison Method
(Measure)
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Last Amended on

Measurand or Reference
Material/Type of instrument

Calibration or Measurement

Measurement range and
additional parameters

* Calibration and

S.No Discipline / Group or::?:‘:::llx::dbfc;::::ii;ed Method or procedure where applicable(Range Cageb?ﬁ:;?glwfg)t(:)
Measured /Instrument and Frequency)
e oaL Using 61/2 DMM
Alternatin Fluke 8846A & CT By
5 g AC Current (50Hz) Direct Method & 100 Ato 500 A 0.36 % to 0.58 %
Current (< 1 :
with Source By
GHz) :
Comparison Method
(Measure)
ety Using 61/2 DMM
Alternatin Fluke 8846A & CT By
6 g AC Current (50Hz) Direct Method & 500 Ato 1000 A 0.58 % t0 0.37 %
Current (< 1 .
with Source By
GHz) .
Comparison Method
(Measure)
ELECTRO-
TECHNICAL- AC Energy (Wh) (1 .
; Using Power /
Alternating Ph /3 Ph, 50Hz) 110 s o
7 Current (<1 |Vto240V 1Ato5 Er;?nrg;/rli\giae;/g{md 55 Wh to 3.6 kWh 0.33%1t00.34 %
GHz) A, 0.5 PF to 1 PF P
(Measure)
‘IIE'IEE(I:-ITNITE)AL AC Energy, Online  |Using Power /
Alternatin (Wh) (1 Ph/ 3 Ph, Energy Meter with
8 Current (<gl 50Hz) 110 V to 240 |[Current Clamp Coil 275 Wh to 720 kWh |3.07%
GH2) V,5Ato 1000 A, 0.5 |[By Comparison
PF to 1 PF Method
(Measure)
ELECTRO- Using 81/2 DMM
TECHNICAL-
Alternating AC Voltage (40Hz to Pluka.8a884.E)
9 Direct Method & 1 mVtol0 mVv 0.53 % to 0.06 %
Current (< 1 1 kHz) .
with Source By
GHz) :
Comparison Method
(Measure)
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Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO-
TECHNICAL- Y
. Using 81/2 DMM
10 |Alternating — AC Voltage (40Hz to | |\ o g58an By 10 mV to 100 V 0.06 % to 0.008 %
Current (< 1 1 kHz) )
Direct Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- .
; Using 81/2 DMM
11 [Alternating —1AC Voltage (40Hz to |\ o g58aa By 100 Vto 1000V |0.008 % to 0.016 %
Current (<1 1 kHz) .
Direct Method
GHz)
(Measure)
ELECTROS Using High Voltage
TECHNICAL- - ) :
Alternating D|V|d_er with Display
12 Current (< 1 AC Voltage (50Hz) |By Direct Method & |1 kV to 15 kV 0.74 % t0 0.73 %
with Source By
GHz) .
Comparison Method
(Measure)
ELECTRO- Using High Voltage
TECHNICAL- s - .
Alternating D|V|d_er with Display
13 Current (< 1 AC Voltage (50Hz) |By Direct Method & |15 kV to 50 kV 0.73%t0 0.6 %
with Source By
GHz) .
Comparison Method
(Measure)
ELECTRO-
TECHNICAL- .
- . Using 81/2 DMM
14 [Alternating )Capacitance @ 1 |\ o g588a By 10 uF to 100 mF |0.23 % t0 0.094 %
Current (< 1 kHz !
Direct Method
GHz)
(Measure)
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S.No

Discipline / Group

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

or measured / Quantity

Measured /Instrument

Calibration or Measurement
Method or procedure

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

* Calibration and
Measurement
Capability(CMC)(*)

ELECTRO-
TECHNICAL- ;
: . Using 81/2 DMM
15 |Alternating - Capacitance @ 1 | |\ o 85884 By 220 pFto 10 uF  |0.75 % to 0.24 %
Current (< 1 kHz .
Direct Method
GHz)
(Measure)
ELECTRO- Using 81/2 DMM
TECHNICAL- Fluke 8588A, 61/2
Alternating Transformer Turn DMM Fluke 8846A & |1 Ratio to 2000 ¥ o
16 Current (< 1 Ratio Meter (50Hz) |Standard Ratio Ratio 0.17¢6t00.33 %
GHz) Transformer By
(Measure) Comparison Method
ELECTRO-
TECHNICAL- Using Fluke 5522A
17 |Alternating ’fEHi‘;rre”t (40HZto Ve, Direct 0.32 Ato 10 A 0.054 % to 0.1 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Fluke 5522A
18 |Alternating ?‘EH%ment (MQHALD MFC By Direct 10Ato 20 A 0.1 %t00.168 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Fluke 5522A
19 |Alternating  |AC Current (40Hz to e -5 "yiract 30 pA to 0.32 A 0.53 % t0 0.054 %

Current (< 1
GHz) (Source)

1kHz)

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)(*)

e oaL Using Fluke 5522A
20 |Alternating  |AC Current (50H2) '\C"Ercreﬁ‘]EgOT”“g;S 20 A to 1000 A 0.48 % t0 0.38 %
Current (< 1 Direct Method
GHz) (Source)
AC Power Analyzer
with / without
ELECTRO- Current Loop J
TECHNICAL- (Active/Reactive/App Il\J/Iilgg&HSLé)k?ueréZA
21 [Alternating arent) W/VAR/VA, 50 Current Coil B 9.6 kW to 38.4 kW [1.39% to 0.36%
Current (< 1 to 70 Hz, 0.25to 1 Direct Methody
GHz) (Source) |PF (Lead/Lag), 40 V
to 320V, 20 A to
120 A
AC Power Analyzer
with / without
ELECTRO- Current Loop
TECHNICAL- (Active/Reactive/App |Using Fluke 5522A
22 |Alternating arent) W/VAR/VA, 50 |MFC By Direct 1 Wto 6.4 kW 0.59% to0 0.14%
Current (< 1 to 70 Hz, 0.25to 1 |[Method
GHz) (Source) |PF (Lead/Lag), 40V
to 320V, 0.1 Ato 20
A
ELECTRO-
TECHNICAL- Using Fluke 5522A
23 |Alternating AC Voltage (38iz to MFC By Direct 3mVto 32 mV 0.25 % to 0.04 %

Current (<1
GHz) (Source)

1kHz)

Method
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S.No Discipline / Group o:nf:tiria‘;':;:i ?)eI::I;:r'::er:i Calibration oeiieasurament additional parameters MZ;sLarL:?nne:rt‘

or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range

and Frequency)

Capability(CMC)(+)

ELECTRO-
TECHNICAL- Using Fluke 5522A
24 |Alternating ?EH\;‘;'tage (40Hz to | ey Direct 32 mVto 32 V 0.024 % t0 0.02 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Fluke 5522A
25 | Alternating ?EH\;‘)"tage (40Hz to | By Direct 32 Vt0 320V 0.02 % t0 0.023 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Fluke 5522A
26 |Alternating ’;EH\;‘)"tage (40Hz to | e By Direct 320Vt0 1000V  |0.023 % to 0.036 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- . . ,
27 |Alternating  |C@pacitance @ 1. JUsing Capacitor Box f, ey 100 1.3 %10 1.16 %
kHz By Direct Method
Current (<1
GHz) (Source)
ELECTRO-
TECHNICAL- Capacitance @ 1 Using Fluke 5522A
28 |Alternating ng MFC By Direct 220 pF to 100 nF 58%t00.41 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Inductor Box 0
29 |Alternating Inductance @ 1 kHz 100 pHto 10 H 1.2 %t01.15%

Current (<1
GHz) (Source)

By Direct Method
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Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- Power Factor / Phase |Using Fluke 5522A
30 |Alternating  |Angle (40V,0.5A & |MFC By Direct ?c;llppFF((Lfag / /Lf:;’d)) 2.34% t0 0.13%
Current (<1 |240V,20A @ 50 Hz) [Method 9
GHz) (Source)
ELECTRO-
TECHNICAL- Using 81/2 DMM
31 |DIRECT DC Current Fluke 8588A By 1Ato20A 0.027 % to 0.089 %
CURRENT Direct Method
(Measure)
ELECTRO-
TECHNICAL- Using 81/2 DMM
32 |DIRECT DC Current Fluke 8588A By 10 pA to 100 pA 0.25 % to 0.0017 %
CURRENT Direct Method
(Measure)
ELECTRO- Using 81/2 DMM
TECHNICAL Fluke 8588A & DC
33 |DIRECT DC Current 10 A to 1000 A 0.75 % t0 0.72 %
Shunt By
CURRENT ’
Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using 81/2 DMM
34 |DIRECT DC Current Fluke 8588A By 100 pA to 100 mA 0.0017 % to 0.008 %
CURRENT Direct Method
(Measure)
ELECTRO-
TECHNICAL- Using 81/2 DMM
35 |DIRECT DC Current Fluke 8588A By 100 mAtolA 0.008 % to 0.027 %
CURRENT Direct Method
(Measure)
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Yy Capability(CMC)(*)
Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- Using 81/2 DMM
36 |DIRECT DC Voltage Fluke 8588A By 0.1 mV to 100 mV 0.25 % to 0.001 %
CURRENT Direct Method
(Measure)
ELECTRO- Using High Voltage
TECHNICAL- Divider with Display
37 |DIRECT DC Voltage By Direct Method & |1 kV to 70 kV 2.44 % to 2.54 %
CURRENT with Source By
(Measure) Comparison Method
ELECTRO-
TECHNICAL- Using 81/2 DMM o
38 |DIRECT DC Voltage Fluke 8588A By 10V to 100 V Soocks o
CURRENT Direct Method ' °
(Measure)
ELECTRO-
TECHNICAL- Using 81/2 DMM 0
39 |DIRECT DC Voltage Fluke 8588A By 100 mVto1l0V 00/'0012 % to 0.00047
CURRENT Direct Method 3
(Measure)
ELECTRO-
TECHNICAL- Using 81/2 DMM o
40 |DIRECT DC Voltage Fluke 8588A By 100Vt01000V [0 o00me of
CURRENT Direct Method ' °
(Measure)
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Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

Using 81/2 DMM,

e ErNICAL. 61/2 DMM & MFC
41 |DIRECT Lo'w Resistance (4 (\(/I Method) By 0.1 mOhm to 20 0.504 % to 0.24 %
Wire) Direct Method & Ohm
CURRENT .
(Measure) with Sogrce By
Comparison Method
ELECTRO-
TECHNICAL- Using 81/2 DMM
42 |DIRECT Resistance Fluke 8588A By 1 Ohm to 100 Ohm ]0.016 % to 0.0011 %
CURRENT Direct Method
(Measure)
ELECTRO-
TECHNICAL- Using 81/2 DMM
43 |DIRECT Resistance Fluke 8588A By I%,I%L"r?]hm 0100 {50067 % to0 0.028 %
CURRENT Direct Method
(Measure)
ELECTRO-
TECHNICAL- Using 81/2 DMM
a4 |DIRECT Resistance Fluke 8588A By é%ohmor‘m 010 16028 %t00.27 %
CURRENT Direct Method
(Measure)
ELECTRO-
TECHNICAL- Using 81/2 DMM o
45 |DIRECT Resistance Fluke 8588ABy |00 Ohm 0 10 o 01 % 10 0.0067
CURRENT Direct Method °
(Measure)
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Mrt(:??al:ﬁndeoorfﬁifsi:ﬁ:\c:nt Measurement range and * Calibration and
S.No Discipline / Group | or materia‘;F;:o be calibrated Calibration oeiieasurament additional_parameters Measurement
or measured / Quantity Method or procedure where applicable(Range Capability(CMC)()
Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- Using Fluke 5522A
46 |DIRECT DC Current MFC By Direct 1Ato20A 0.028 % t0 0.12 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Fluke 5522A
47 |DIRECT DC Current MFC By Direct 10 yJAto 3.2 mA 0.25 % t0 0.013 %
CURRENT Method
(Source)
ELECTRO} Using Fluke 5522A
TECHNICA!- MFC & 50 Turns
48 |DIRECT DC Current C t Coil B 20 Ato 1000 A 0.38 % t00.32 %
CURRENT SO -0l B
Direct Method
(Source)
ELECTRO-
TECHNICAL- Using Fluke 5522A
49 |DIRECT DC Current MFC By Direct 3.2mAtol1A 0.013 % to 0.028 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Fluke 5522A
50 |DIRECT DC Voltage MFC By Direct 0.1 mVto 100 mV 1.22 % to 0.004 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Fluke 5522A 0
51 |DIRECT DC Voltage MFC By Direct 100 mVto 3.2V 00/'0036 % 10 0.0014
CURRENT Method °
(Source)
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Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)
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ELECTRO-
TECHNICAL- Using Fluke 5522A .
52 |DIRECT DC Voltage MFC By Direct 32Vt032V 00/'0014 %0 0.0015
CURRENT Method °
(Source)
ELECTRO-
TECHNICAL- Using Fluke 5522A .
53 |DIRECT DC Voltage MFC By Direct 32V t0 1000 V 8‘0015 %10 0.0023
CURRENT Method °
(Source)
ELECTROS Using Low
TECHNICAL- : 9
Low Resistance (4 Resistance Box, DC |0.1 mOhm to 20
54 |DIRECT . | 0.5 % t0 0.25 %
Wire) Shunt By Direct Ohm
CURRENT
Method
(Source)
ELECTRO-
TECHNICAL- Using Fluke 5522A
55 |DIRECT Resistance MFC By Direct I},%’h';?hm 0100 15,003 % to 0.063 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Fluke 5522A
56 |DIRECT Resistance MFC By Direct I},I(g)h'\rﬂf)hm 0320 16063 % to 0.43 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Fluke 5522A
57 |DIRECT Resistance MFC By Direct o onm e 19014 005 % t0 0.003 %
CURRENT Method
(Source)
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and Frequency)
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ELECTRO-
TECHNICAL- Using Fluke 5522A
58 |DIRECT Resistance MFC By Direct 2 Ohm to 100 Ohm |1.16 % to 0.005 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Fluke 5522A
59 |DIRECT Resistance MFC By Direct ééohmor‘m ol 0.43 % t0 1.93 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Resistance / Using High
60 |DIRECT Insulation Tester Resistance Box By I%/Ig)/lr?mhm to00 0.62 % t0 0.30 %
CURRENT (upto 5kV) Direct Method
(Source)
ELECTRO-
TECHNICAL- Resistance / Using High
61 |DIRECT Insulation Tester Resistance Box By %gmor]m jol 0.30% to 1.78 %
CURRENT (upto 5kV) Direct Method
(Source)
'IIE'EEZIC-ILF:(?AL Oscilloscope Using Fluke 5522A
62 |ELECTRICAL amplitude @ 50 MFC with SCGOO 5mV p-pto 5.5V p- 1.88 % to 4.68 %
EQUIPMENT Ohm, 50 kHz Scope Option By p
(Reference) Direct Method
(Source)
ELECTRO- Oscilloscope Using Fluke 5522A
TECHNICAL- Frequency Response |MFC with SC600
63 |ELECTRICAL quency nesp . 50 kHz to 450 MHz  |1.88% to 4.8%
EQUIPMENT (Bandwidth), @ 50 |Scope Option By
Ohm 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::?:‘:::llx::dbfc;::::ii;ed Method or procedure where applicable(Range Cageb?ﬁ:;?glwfg)t(:)
Measured /Instrument and Frequency)
ELECTRO- Oscilloscope Using Fluke 5522A
TECHNICAL- Horizontal Deflection | MFC with SC600
64 |ELECTRICAL : o s Option B 2nsto5s 0.22 % t0 0.58 %
EQUIPMENT (Time Base), @ 5 cope ption By
Ohm Direct Method
(Source)
'IIE'EEIC-I-LIFFSAL Oscilloscope Vertical |Using Fluke 5522A
65 |ELECTRICAL I?Ae(iz’lectlolnl\)//oDr;v . g/IFC wgh S'C6(|)30 1 mVp-pto 130V p- 4.8%t0012 %
EQuipMENT  |(AC). @ M, 1_iScaBROption Sy P
kHz Square Wave Direct Method
(Source)
ELECTROZ Oscilloscope Vertical |Using Fluke 5522A
TECHNICAL-  1p fection V/iDiv |MFC with SC600
66 |ELECTRICAL AC 50 0hm. 1 |s Option B 1mVppto5Vp-p |0.55%1t00.31%
EQuipMENT  |(AC). @ m, cope Option By
kHz Square Wave Direct Method
(Source)
ELECTRO- .
TECHNICAL- Oscilloscope Vertical kJ/IsFlggWIi:tILJkSeCZ%%)ZA
67 |ELECTRICAL Deflection V/Div Scope Option By 1 mVtol30V 4.8 % to 0.058 %
EQUIPMENT (DC), @ 1 M Ohm Direct Method
(Source)
ELECTRO- .
TECHNICAL- Oscilloscope Vertical Eailggwli:tlﬁkseczggn
68 |ELECTRICAL Deflection V/Div Scope Option By I1mVto5V 0.53%1t00.31 %
EQUIPMENT (DC), @ 50 Ohm Direct Method
(Source)
ELECTRO- Using 81/2 DMM
TECHNICAL- B -Type Fluke 8588A As per
69 |TEMPERATURE yp P 600 °C to 1800 °C 10.066 °C
Thermocouple ITS90 Scale -By
SIMULATION . .
Simulation Method
(Measure)
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Page No
Last Amended on

Measurand or Reference

Material/Type of instrument

Calibration or Measurement

Measurement range and
additional parameters

* Calibration and

S.No Discipline / Group or::?:‘:::llx::dbfc;::::ii;ed Method or procedure where applicable(Range Cageb?ﬁ:;?glwfg)t(:)
Measured /Instrument and Frequency)
ELECTRO- Using 81/2 DMM
TECHNICAL- 1 o e Fluke 8588A As per
70 |TEMPERATURE yp P -200 °C to 1000 °C [0.017 °C
Thermocouple ITS90 Scale -By
SIMULATION . )
Simulation Method
(Measure)
ELECTRO- Using 81/2 DMM
TECHNICAL- I 116 Fluke 8588A As per
71 |TEMPERATURE yp P -200 °C to 1200 °C [0.021 °C
Thermocouple ITS90 Scale -By
SIMULATION : ;
Simulation Method
(Measure)
ELECTRO} Using 81/2 DMM
TECHNICAL- Aofopmer e Fluke 8588A As per
72 |TEMPERATURE yp P -200 °C to 1300 °C [0.034 °C
Thermocouple ITS90 Scale -By
SIMULATION . \
Simulation Method
(Measure)
ELECTRO- Using 81/2 DMM
TECHNICAL: |y r e Fluke 8588A As per
73 |TEMPERATURE yp PEM 1200 °C to 1300 °C [0.022 °C
Thermocouple ITS90 Scale -By
SIMULATION . )
Simulation Method
(Measure)
ELECTRO- Using 81/2 DMM
TECHNICAL- —fp 1 he Fluke 8588A As per
74 |TEMPERATURE yp PEr 10 to 1700 °C 0.049°C
Thermocouple ITS90 Scale -By
SIMULATION . )
Simulation Method
(Measure)
ELECTRO- Using 81/2 DMM
TECHNICAL- Fluke 8588A As per
75 |TEMPERATURE |RTD (Pt-100) P -200 °C to 600 °C 0.021°C
ITS90 Scale -By
SIMULATION , )
Simulation Method
(Measure)
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Measurand or Reference
Material/Type of instrument

Calibration or Measurement

Measurement range and
additional parameters

* Calibration and

S.No Discipline / Group or::a::z;i:ll"t:db;ec;:::::i::;ed Method or procedure where applicable(Range Cageb?ﬁ:;?glwfg)t(:)
Measured /Instrument and Frequency)
ELECTRO- Using 81/2 DMM
TECHNICAL-  fo e Fluke 8588A As per
76 |TEMPERATURE yp PET 10 to 1700 °C 0.055 °C
Thermocouple ITS90 Scale -By
SIMULATION . )
Simulation Method
(Measure)
ELECTRO- Using 81/2 DMM
TECHNICAL-J - el Fluke 8588A As per
77 |TEMPERATURE yp P -200 °C to 400 °C 0.024°C
Thermocouple ITS90 Scale -By
SIMULATION . .
Simulation Method
(Measure)
ELECTRO} Using MFC Fluke
TECHNICAL- 5 Type 5522 As per ITS90
78 |TEMPERATURE yp P 600 °C to 1800 °C |0.51 °C to 0.25 °C
Thermocouple Scale - By
SIMULATION . ]
Simulation Method
(Source)
ELECTRO- Using MFC Fluke
TECHNICAL" = 1 Type 5522 As per ITS90
79 |TEMPERATURE yp P 2200 °C t0 1000 °C |0.58 °C to 0.25 °C
Thermocouple Scale - By
SIMULATION ) .
Simulation Method
(Source)
ELECTRO- Using MFC Fluke
TECHNICAL- 1) Type 5522 As per ITS90
80 |TEMPERATURE [ 'YP P 2200 °C t0 1200 °C |0.32 °C to 0.27 °C
Thermocouple Scale - By
SIMULATION ) ]
Simulation Method
(Source)
ELECTRO- Using MFC Fluke
TECHNICAL" * i Type 5522 As per ITS90
81 |TEMPERATURE yp P -200 °C to 1300 °C |0.39 °C to0 0.50 °C
Thermocouple Scale - By
SIMULATION ) X
Simulation Method
(Source)
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Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO- Using MFC Fluke
TECHNICAL" N -Type 5522A As per ITS90
82 |TEMPERATURE yp P -200 °C to 1300 °C |0.47 °C t0 0.32 °C
Thermocouple Scale - By
SIMULATION ) )
Simulation Method
(Source)
ELECTRO- Using MFC Fluke
TECHNICAL- R Type 5522 As per ITS90
83 |TEMPERATURE yp P 0to 1700 °C 0.66 °C to 0.47 °C
Thermocouple Scale - By
SIMULATION . .
Simulation Method
(Source)
ELECTRO} Using MFC Fluke
TECHNICGL- 5522A As per ITS90
84 |TEMPERATURE |RTD Scale - B P -200 °c to 600 °c 0.061 °c to 0.14 °c
SIMULATION . >y
Simulation Method
(Source)
ELECTRO- Using MFC Fluke
TECHNICAL" 15 Type 5522 As per ITS90
85 |TEMPERATURE yp P 0to 1700 °C 0.55°C
Thermocouple Scale - By
SIMULATION ) :
Simulation Method
(Source)
ELECTRO- Using MFC Fluke
TECHNICAL- . e 5522A As per ITS90
86 |TEMPERATURE yp P 1200 °C to 400 °C  |0.73 °C t0 0.18 °C
Thermocouple Scale - By
SIMULATION . :
Simulation Method
(Source)
ELECTRO-
TECHNICAL- Using 81/2 DMM o
87 |TIME & Frequency Fluke 8588A By 10 Hz to 2 MHz 00/'0003 10 0.00013
FREQUENCY Direct Method °
(Measure)
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Measured /Instrument
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and Frequency)
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ELECTRO-
TECHNICAL- Time. Time Interval Using Time Interval
88 |TIME & Mete'r / Stop Watch Meter By 0.01 sec to 900 sec |1.22 msec to 6.0 sec
FREQUENCY P Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Time. Time Interval Using Time Interval
89 |TIME & Mete'r / Stop Watch Meter By 900 sec to 7200 sec |3.13 secto 13.0 sec
FREQUENCY P Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using Fluke 5522A o
90 |TIME & Frequency MFC By Direct 100 Hz to 2 MHz 00/'0003A) t00.0004
FREQUENCY Method i
(Source)
ELECTRO-
TECHNICAL- Using Fluke 5522A 0
91 |TIME & Frequency MFC By Direct 5 Hz to 100 Hz 00/'0014 % 10 0.0003
FREQUENCY Method 4
(Source)
RPM Meter / RPM
MECHANICAL- .
92 | ACCELERATION Generator/ Usmg Tachometer |3000 RPM to 50000 5 2 RPM to 7.2 RPM
Centrifuge (Non By Direct Method RPM
AND SPEED
Contact Type)
MECHANICAL- gzl;l/lel\rllae’}ct)err/lsoigﬂr Using Tachometer
93 |ACCELERATION ary g 10 RPM to 3000 RPM [1.4 RPM to 2.1 RPM
Shaker / Centrifuge |[By Direct Method
AND SPEED
(Contact Type)
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where applicable(Range
and Frequency)

Capability(CMC)(+)

RPM Meter / RPM

MECHANICAL- Generator / Rotar Using Tachometer
94 |ACCELERATION b g 10 RPM to 3000 RPM |1.3 RPM to 2.2 RPM
Shaker / Centrifuge |[By Direct Method
AND SPEED
(Non Contact Type)
MECHANICAL- {1 hometer gg::r;%igr?glh'?aiitoer .
95 |ACCELERATION 10 RPM to 3000 RPM |1.4 RPM to 2.1 RPM
(Contact Type) Generator By
AND SPEED .
Comparison Method
MECHANICAL- |+ hometer (Non grfljng;?;cihoonrgfter
96 |ACCELERATION 10 RPM to 3000 RPM |1.3 RPM to 2.2 RPM
Contact Type) Tacho Generator By
AND SPEED .
Comparison Method
Using Tachometer
MECHANICAL- :
97 | ACCELERATION Tachometer(Non and Rotational 3000 RPM to 50000 5 2 RPM to 7.20 RPM
Contact Type) Tacho Generator By |RPM
AND SPEED :
Comparison Method
MECHANICAL- |Sound Level Meter |Using Sound Level
9% |AcoUSTICS  |@ 1 kHz Calibrator prdRio 1)A dB - 710.35dB
MECHANICAL-
DIMENSION Using Angle Gauge
(BASIC Bevel Protector LC 5 . .
99 MEASURING mirNte of Src IEB/II;‘)tcrI:O(Sjet By Direct [0 to 90 degree 3.1Min
INSTRUMENT,
GAUGE ETC.)
MECHANICAL-
I(DE;XI;%SION Bore Gauge (2- Point |Using Dial Gauge
100 Transmission Tester By Direct 0to2mm 8.4um
MEASURING Accuracy) Method
INSTRUMENT, y
GAUGE ETC.)
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Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)
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MECHANICAL- (S &l dan
DIMENSION Checgker (E)auge
(BASIC Caliper (Digital / Dial '
101 MEASURING / Vernier) LC 10 um Block Se’g & 0 to 1000 mm 11.6um
Accessories By
INSTRUMENT, Direct Method
GAUGE ETC.)
MECHANICAL-
DIMENSION
(BASIC Coating Thickness Using Standard Foils
102 MEASURING Gauge LC 0.1 um By Direct Method (100 i 3.4um
INSTRUMENT,
GAUGE ETC.)
MECHANICAL-
DIMENSION
(BASIC Coating Thickness Using Standard Foils
103 MEASURING Gauge LC 1 um By Direct Method =P Hmyto X500 LnyfHo i
INSTRUMENT,
GAUGE ETC.)
MECHANICAL-
DIMENSION
(BASIC Coating Thickness Using Standard Foils
104 IMEASURING  |Gauge LC10um  [By Direct Method |+ MM to12mm  f13.6um
INSTRUMENT,
GAUGE ETC.)
MECHANICAL-
I(DE;XI;%SION Combination Set / Using Angle Gauge
105 Angle Protector LC 1 |Block Set By Direct |0 to 180 degree 35Min
MEASURING Degree Method
INSTRUMENT, |~€9
GAUGE ETC.)
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MECHANICAL-
DIMENSION Using Caliper
Depth Gauge
(BASIC iy . Checker & Gauge
106 | MEASURING i/zlrgr:it::)/ L%allé um |Block Set By Direct 0 fo 450,Mi 19.7um
INSTRUMENT, Method
GAUGE ETC.)
MECHANICAL-
pbolalt Using Gauge Block
(BASIC Depth Micrometer . >100 mm to 300
107 Set & Accessories By 9.5 um
MEASURING LC 1 um Direct Method mm
INSTRUMENT,
GAUGE ETC.)
MECHANICAL-
DIMENSION ,
; Using Gauge Block
108 (BASIC Depth Micgorgeter Set & Accessories By [0 to 100 mm 7.5um
MEASURING LC 1 um Direct Method
INSTRUMENT,
GAUGE ETC.)
hD4IIIE\4CEHN,0éI\IIIOC'\fL- : N Using Dial Gauge
(BASIC Dial / Digital Tester, Gauge Block
109 Indicator (Plunger Set & Comparator 0 to 25 mm 1.2 ym
MEASURING Type) LC 1 ym Stand By Direct
INSTRUMENT, |'YP® M y ath dy hee
GAUGE ETC.) LR
I\D/I|IIE\4CEHNASI\II(I)C'\,IAL- _ N Using Dial Gauge
(BASIC Dial / Digital Tester, Gauge Block
110 Indicator (Plunger Set & Comparator 0 to 50 mm 10.2 um
MEASURING Type) LC 10 pm Stand By Direct
INSTRUMENT, |['YP H licthod
GAUGE ETC.) etho
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Measured /Instrument
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MECHANICAL-
I(JELIXI;IEI:SION Dial / Digital Using Gauge Block
111 Thickness Gauge LC |Set By Direct 0to12 mm 1.2 um
MEASURING 1 um Method
INSTRUMENT, [~ H
GAUGE ETC.)
MECHANICAL-
?SXSEI%SION Dial / Digital Using Gauge Block
112 Thickness Gauge LC |Set By Direct 0 to 25 mm 7 um
MEASURING 10 um Method
INSTRUMENT, H
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Electronic
(BASIC Dial Gauge Comparator &
113 |MEASURING | cCalibrator LC 1 um | Gauge Block Set By |° © 2> mm 2.1ym
INSTRUMENT, Comparison Method
GAUGE ETC.)
MECHANICAL-
DIMENSION Electronic Using Gauge Block
(BASIC Set & Comparator
114 MEASURING C;)nmparator LCO0.1 Stand By Direct 0to 0.2 mm 1.3um
INSTRUMENT, [ Method
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Gauge Block
(BASIC Electronic Set & Comparator
115 MEASURING  |Comparator LC 1 um |Stand By Direct 0to 2'jm 1.4um
INSTRUMENT, Method
GAUGE ETC.)
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MECHANICAL-
DIMENSION Using Micrometer
116 (BASIC External Micrometer |Checker & Gauge > 100 mm to 1000 9 7um
MEASURING (All Types) LC 1 um [Block Set By Direct [mm M
INSTRUMENT, Method
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Micrometer
(BASIC External Micrometer |Checker & Gauge
117 MEASURING | (All Types) LC 1 um |Block Set By Direct |~ 2° MM to 100 mm{2.6um
INSTRUMENT, Method
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Micrometer
(BASIC External Micrometer |Checker & Gauge
118 [MEASURING | (All Types) LC 1 um |Block Set By Direct |0 %2> mm p-Surp
INSTRUMENT, Method
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Electronic
(BASIC Comparator &
119 MEASURING Feeler Gauge Gauge Block Set By 0.03 mmto 2.0 mm |[2.0um
INSTRUMENT, Comparison Method
GAUGE ETC.)
MECHANICAL-
DIMENSION , Using Caliper
Height Gauge
(BASIC 2 : Checker & Gauge
120 fmEASURING f/[;'f’n'it::)/gal'é _ [Block set By Direct 0 to 1000 mm 11.1um
INSTRUMENT, HM I Method
GAUGE ETC.)
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Industrial Gauge &
Template (Weld
Gauge, Pit Gauge,

MECHANICAL-f\y01 4 Fillet Gauge, |Using Vision
DIMENSION . .
(BASIC ngd HI-LO Gauge, |Measuring Mahine, .
121 Bridge Cam Weld Angle Gauge Set & |0 to 180 Deg 3.46Min
MEASURING :
Gauge, Universal Gauge Block Set By
INSTRUMENT, )
GAUGE ETC.) Weld Gagge, Weld |Direct Method
| Bead Height Gauge,
Plain Work Piece)
Angular
Industrial Gauge &
Template (Weld
Gauge, Pit Gauge,
MECHANICAL- " f 014 Fillet Gauge, |Using Vision
DIMENSION , .
(BASIC ngd HI-LO Gauge, [Measuring Mahine,
122 Bridge Cam Weld Angle Gauge Set & |0 to 300 mm 10.3um
MEASURING :
Gauge, Universal Gauge Block Set By
INSTRUMENT, )
GAUGE ETC.) Weld Ga_uge, Weld |Direct Method
' Bead Height Gauge,
Plain Work Piece)
Linear X, Y Axis
MECHANICAL-
DIMENSION .
: ; . Using Gauge Block
(BASIC Inside Dial Caliper :
123 MEASURING LC 10 um gie:ei(tAh:gfﬁsgrles By |0 to 75 mm 7.3um
INSTRUMENT,
GAUGE ETC.)
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where applicable(Range
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Capability(CMC)(+)

MECHANICAL-
DIMENSION Using Gauge Block
124 (BASIC Internal Micrometer Set 3 Accegssories By |~ 500 mm to 1000 11.0um
MEASURING | (2 Points) LC 10 um |35 S/ 0o Y1mm s
INSTRUMENT,
GAUGE ETC.)
MECHANICAL-
DIMENSION .
: Using Gauge Block
(BASIC Internal Micrometer .
125 MEASURING (2 Points) LC 10 um geiz:ei(tANclgf;sgrles By |5 mm to 500 mm 8.6um
INSTRUMENT,
GAUGE ETC.)
MECHANIEAE- Using Dial Gauge
DIMENSION
(BASIC Lever Type Dial esier, (e Flods
126 Set & Comparator 0to 0.2 mm 1.1uym
MEASURING Gauge LC 1 um Stand By Direct
INSTRUMENT, Methody
GAUGE ETC.)
MECHANICAL- Using Dial Gauge
DIMENSION
127 (BASIC \ever Type Dial giitgrlcgr?wu%?aligor(:k 0tolmm 10um
MEASURING  |Gauge LC10pum [0 V08 2 H
INSTRUMENT, Methody
GAUGE ETC.)
MECHANICAL-
DIMENSION Master Foil of Using Electronic
(BASIC . , Comparator &
128 MEASURING ggatlzg Thickness Gauge Block Set By 0.009 mm to 12 mm |3um
INSTRUMENT, 9 Comparison Method
GAUGE ETC.)
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MECHANICAL-

129 I(DE;X;'EIZSION Measuring Tape LC 1 Il\J/Iselggu?;agle il 0 to 100 Mtr (1L1/$50%())R; Lin
MEASURING | mm Equipment By Direct o Hm,
INSTRUMENT, Method
GAUGE ETC.)

MECHANICAL-
DIMENSION Using Gauge Block
(BASIC Micrometer Head LC |Set & Comparator

130 fmEASURING |1 um Stand By Direct (25t 1.24p
INSTRUMENT, Method
GAUGE ETC.)

MECHANICAL-
DIMENSION Micrometer Settin Using Electronic

131 |(BASIC fod / Staraiakd 9 [comparator & >100mmto 300 |,
MEASURING |20 = "o Gauge Block Set By |mm H
INSTRUMENT, Comparison Method
GAUGE ETC.)

MECHANICAL-
DIMENSION Micrometer Settin Using Electronic

132 (BASIC Rod / Standard g Comparator & > 300 mm to 600 8.5um
MEASURING |25 = “Tar Gauge Block Set By [mm H
INSTRUMENT, Comparison Method
GAUGE ETC.)

MECHANICAL-
DIMENSION Micrometer Settin Using Electronic

133 (BASIC Rod / Standard g Comparator & > 600 mm to 1000 11.5um
MEASURING |20 = “ ol Gauge Block Set By |mm o
INSTRUMENT, Comparison Method
GAUGE ETC.)
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or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

MECHANICAL-
DIMENSION . . Using Electronic
Micrometer Setting
(BASIC Comparator &
134 I MEASURING $ﬁ2éf§§:g?£k Gauge Block Set gy [0-> MM to 100 mm 3.6 um
INSTRUMENT, Comparison Method
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Scale & Tape
(BASIC Measuring 40 3
135 MEASURING PIE Tape Equipment By Direct Up to 10 meters iSsQirlj\-m%IOOO) um, L
INSTRUMENT, Method
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Electronic
(BASIC : Comparator &
136 MEASURING Fin Gauge Gauge Block Set By =pm te K 2um
INSTRUMENT, Comparison Method
GAUGE ETC.)
MECHANICAL-
I(JE;X;%SION Pistol Caliper / Using Gauge Block
137 Outside Dial Caliper |Set & Accessories By |0 to 50 mm 9.1um
MEASURING LC 10 um Direct Method
INSTRUMENT, M
GAUGE ETC.)
MECHANICAL-
DIMENSION Using ULM, Master
(BASIC . Setting Plug Gauge
138 MEASURING Plain Plug Gauge and Long slip gauge 3 mm to 325 mm 2um
INSTRUMENT, By Direct Method
GAUGE ETC.)
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Measured /Instrument

Method or procedure

where applicable(Range

and Frequency)

Capability(CMC)(+)

MECHANICAL-
DIMENSION Using ULM and
(BASIC . Master Setting Ring
139 MEASURING Plain Ring Gauge Gauge By Direct 3 mm to 250 mm 2.7um
INSTRUMENT, Method
GAUGE ETC.)
MECHANICAL-
?SXSEI%SION Using Gauge Block
140 Plain Snap Gauge Set By Direct 3 mm to 100 mm 3.6um
MEASURING Method
INSTRUMENT,
GAUGE ETC.)
MECHANICAL-
PQXSEESION Il:ﬂrggslirlir:mector/ Using Glass Scale &
141 . 9 Vernier Caliper By 1Xto 100X 1%
MEASURING Microscope - Direct Method
INSTRUMENT, |Magnification
GAUGE ETC.)
MECHANICAL-
DIMENSION Profile Projector / Using Angle Gauge
(BASIC Vision Measuring : ,
142 MEASURING Machine / Measuring E/llgtcrlfo?jet By Direct |0 to 360 Deg 1Min
INSTRUMENT, |Microscope - Angular
GAUGE ETC.)
MECHANICAL-
DIMENSION Profile Projector / .
. ) Using Gauge Block
(BASIC Vision Measuring .
143 [MEASURING  |Machine / Measuring f,leettﬁg'dD'reCt 0 to 300 mm 8.45um
INSTRUMENT, |Microscope - Linear
GAUGE ETC.)
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MECHANICAL-
DIMENSION \ !
(BASIC . Using VISIOH .
144 Radius Gauge Measuring Machine |1 mm to 40 mm 11.4um
MEASURING By Direct Method
INSTRUMENT,
GAUGE ETC.)
MECHANICAL-
DIMENSION .
. Using Gauge Block
(BASIC Scale & Measuring .
145 MEASURING Tape Calibrator aeettﬁgllerect 0 to 1000 mm 10um
INSTRUMENT,
GAUGE ETC.)
l\D/IlIleCEHNASI\I“OCI\'IA‘L' Spirit Level / Square [Using Electronic
(BASIC Frame Type Spirit L_ev_el, Slip Gauges &
146 Level LC 10 yum/m Tilting Table By O0to +/-0.2 mm/m |4.7um/m
MEASURING X .
(Sensitivity) 300 mm |Comparison as per
INSTRUMENT, Base Length IS 5706
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Scale & Tape 116 * SQRT
(BASIC Steel Scale LC 0.5 Measuring ,
147 MEASURING mm Equipment By Direct Arto 1000 (L/1000) pm, L in
INSTRUMENT, Method mm
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Electronic
148 (BASIC Surface Plate Level By Direct Up to 3000 X 3000 1.0 Sqrt ( L+W/ 125
MEASURING (Granite / Cast Iron) Method mm ) um
INSTRUMENT,
GAUGE ETC.)
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Y and Frequency) Capability(CMC)(*)
Measured /Instrument
MECHANICAL-
DIMENSION Using Vision
149 (BASIC SWG Wire Gauge Measuring Machine O-£3qymib 7.62 12um
MEASURING By Direct Method QN
INSTRUMENT, y
GAUGE ETC.)
MECHANICAL-
DIMENSION Taper Gauge / Taper
(BASIC Using VMM By Direct
150 MEASURING _IE:oreer)GECu%el(rSncr?]Ie Method 0 to 25 mm 10.3um
INSTRUMENT, |'YP '
GAUGE ETC.)
e U, e
DIMENSION  |Taper Thread Plug g "
: Master Setting Plug
151 (BASIC Gaugq (Siople Gauge, Master Up to 112 mm 2.0um
MEASURING Effective Diameter Settin y Ring Gauge '
INSTRUMENT, |at Gauge Plane) - Io?]g S“gp gauge
GAUGE ETC.) By Direct Method
MECHANICAL-
DIMENSION Taper Thread Ring  |Using ULM and
(BASIC Gauge (Simple Master Setting Ring
152 [MEASURING  |Effective Diameter |Gauge By Direct | UP t© 112 mm 1.6um
INSTRUMENT, |at Gauge Plane) Method
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Vision
153 (BASIC Test Sleve -Aperture Measuring Machine [0.037 mmto 5 mm |6.4um
MEASURING Size By Direct Method
INSTRUMENT, Y
GAUGE ETC.)
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MECHANICAL-
DIMENSION
(BASIC Test Sieve- Aperture |Using Digital Caliper
154 IMEASURING  |Size By Direct Method | MMt 20mm —  {20um
INSTRUMENT,
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Universal
155 (BASIC Thread Measuring Length Measuring 0.17 mmto 7.35 lum
MEASURING Wire Machine By Direct |mm H
INSTRUMENT, Method
GAUGE ETC.)
MECHANICAL-
DIMENSIQN Using Vision
156 (BASIC T_hread Prgh\Gauges Measuring Machine [0.17 mm to 7 mm 8.4um
MEASURING Pitch ) Bv Direct Method
INSTRUMENT, y
GAUGE ETC.)
MECHANICAL- Using ULM, Thread
DIMENSION Measuring Wire,
(BASIC Threaq Plugl Gduge Master Setting Plug
157 (Effective Diameter, > |3 mm to 325 mm 2um
MEASURING Major Diameter) Gauge and Long slip
INSTRUMENT, [ gauge By Direct
GAUGE ETC.) Method
MECHANICAL-
DIMENSION , Using ULM and
Thread Ring Gauge . .
158 (BASIC (Effective Diameter, Magter SEttl.ng Ring 3mm to 100 mm 1.5um
MEASURING Minor Diameter) Gauge By Direct
INSTRUMENT, Method
GAUGE ETC.)
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MECHANICAL-
DIMENSION Using Gauge Block
(BASIC Ultrasonic Thickness |Set / Standard
159 MEASURING Gauge LC 10 um Thickness Blocks By 0 fo 390,Mip 46.7um
INSTRUMENT, Direct Method
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Vision
160 (BASIC WetFilm Thickness Measuring Machine |5 um to 3000 um 6.5um
MEASURING ~ Jeaugg By Direct Method
INSTRUMENT, y
GAUGE ETC.)
Rubber Hardness
Calibrator
(Micrometer Head
MECHANICAL- |Rubber Hardness : ,
161 DUROMETER | Tester SHORE-A with Fixture / Gauge |0-100 SHORE-A 0.6 SHORE-A
Block Set) By Depth
Indentation Method
As Per ISO 18898
Rubber Hardness
Calibrator
(Micrometer Head
MECHANICAL- |Rubber Hardness : -
162 DUROMETER  |Tester SHORE-D with Fixture / Gauge |0-100 SHORE-D 0.6 SHORE-D

Block Set) By Depth
Indentation Method
As Per [SO 18898
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Measurand or Reference
Material/Type of instrument

Calibration or Measurement

Measurement range and
additional parameters

* Calibration and

S.No Discipline / Group or::?:‘:::llx::dbfc;::::ii;ed Method or procedure where applicable(Range Cageb?ﬁ:;?glwfg)t(:)
Measured /Instrument and Frequency)
Dial / Digital . A.
Pressure Gauge, :\JASa':grr?é%gfl
MECHANICAL- |Transmitter, ——— Ga;uges
163 PRESSURE Tpansduggr Switch, 6.5 digits DMM & 0 to 100 mbar 0.08m bar
INDICATING Recorder, pdimatic Pumo' B
DEVICES Magnehelic Gauge, , P, BY
Comparison Method
Manometer
. as per DKD R-6.
(Pneumatic)
Dial / Digital
Pressure Gauge, Using Digital
MECHANICAL- |Transmitter, Manometer,
PRESSURE Transducer Switch, |Pressure Gauges,
164 | \NDICATING  |Recorder, 6.5 digits DMM & | t© 1000 Pa 16.5P%
DEVICES Magnehelic Gauge, [Pneumatic Pump, By
Manometer Comparison Method
(Pneumatic)
Dial / Digital
Pressure Gauge, Using Digital
MECHANICAL- |Transmitter, Manometer,
PRESSURE Transducer Switch, |Pressure Gauges,6.5
165 fINDICATING  |Recorder, digits DMM & uto 2p0 Pa 2.9Pa
DEVICES Magnehelic Gauge, |Pneumatic Pump, By

Manometer
(Pneumatic)

Comparison Method
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and Frequency)
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Dial / Digital

Using Digital
Pressure Gauge, MAnometer
MECHANICAL- |Transmitter, ——— Ga;uges
166 PRESSURE Tpansduggr Switch, 6.5 digits DMM & 0 to 340 mbar 7.03m bar
INDICATING Recorder, pdimatic Pumo' B
DEVICES Magnehelic Gauge, , P, BY
Comparison Method
Manometer
. as per DKD R6-1
(Pneumatic)
Using Digital
MECHANICAL- Dial / Digital Manometer,
PRESSURE Pressurfe Gauge, Press.urle Gauges,
167 Transmitter, 6.5 digits DMM & 0 to 100 bar 0.065bar
INDICATING . )
DEVICES Transducer, SW|tch, Hydraul!c Pump, By
Recorder (Hydraulic) |Comparison Method
as per DKD R6-1
. L Using Pressure
MECHANICAL- Er'ZLé l?rf'ctguge Gauges, 6.5 digits
168 PRESSURE Transmitter, DMM SRy digllic 0 to 1000 bar 4.59bar
INDICATING . Pump, By
Transducer, Switch, .
DEVICES Recorder (Hydraulic) Comparison Method
y as per DKD R6-1.
Using Digital
MECHANICAL- Dial / Digital Manometer,
PRESSURE Pressurg Gauge, Press.ur.e Gauges,
169 Transmitter, 6.5 digits DMM & 0 to 350 bar 0.21bar
INDICATING : :
DEVICES Transducer, Switch, |Hydraulic Pump, By

Recorder (Hydraulic)

Comparison Method
as per DKD R6-1.
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Using Digital
MECHANICAL- Dial / Digital Manometer,
PRESSURE Pressurg Gauge, Press.urle Gauges,
170 Transmitter, 6.5 digits DMM & 0 to 40 bar 0.028bar
INDICATING , [
DEVICES Transducer, SW|tch, Hydraul!c Pump, By
Recorder (Hydraulic) |Comparison Method
as per DKD R6-1
. Y / Using Pressure
MECHANICAL- E;Z'Sé frf';'uge Gauges, 6.5 digits
171 PRESSURE Transmitter, S AgtiiC 0 to 700 bar 0.43bar
INDICATING , Pump, By
Transducer, Switch, .
DEVICES Recorder (Hydraulic) Comparison Method
y as per the DKD R6-1.
Dial / Digital
Pressure Gauge, Using Digital
MECHANICAL- |Transmitter, Manometer,
PRESSURE Transducer, Switch, |Pressure Gauges,
172 \NDICATING ~ |Recorder, 6.5 digits DMM & | 100 M barto 0 0.0¢5m bar
DEVICES Magnehelic Gauge, |Pneumatic Pump, By
Manometer Comparison Method
(Pneumatic)
Dial / Digital
Pressure Gauge, Using Digital
MECHANICAL- |Transmitter, Manometer,
PRESSURE Transducer, Switch, |Pressure Gauges,
173 INDICATING ~ |Recorder, 6.5 digits DMM & | 1000 Pato 0 17.6Pa
DEVICES Magnehelic Gauge, |Pneumatic Pump, By

Manometer
(Pneumatic)

Comparison Method
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Measurand or Reference

Material/Type of instrument

Calibration or Measurement

Measurement range and
additional parameters

* Calibration and

S.No Discipline / Group or::?:‘:::llx::dbfc;::::ii;ed Method or procedure where applicable(Range Cageb?ﬁ:;?glwfg)t(:)
Measured /Instrument and Frequency)
Dial / Digital
Pressure Gauge, Using Digital
MECHANICAL- |Transmitter, Manometer,
PRESSURE Transducer, Switch, [Pressure Gauges,
174 | INDICATING  |Recorder, 6.5 digits DMM & | 220 Patol 2.25Pa
DEVICES Magnehelic Gauge, |Pneumatic Pump, By
Manometer Comparison Method.
(Pneumatic)
Dial / Digital
Pressure Gauge, Using Digital
MECHANICAL- |Transmitter, Manometer,
PRESSURE Transducer, Switch, |Pressure Gauges,
175 | INDICATING  |Recorder, 6.5 digits DMM & | 340 mbarto 0 A 1lngoar
DEVICES Magnehelic Gauge, [Pneumatic Pump, By
Manometer Comparison Method
(Pneumatic)
Dial / Digital Using Digital
MECHANICAL- Pressurg Gauge, Manometer,
PRESSURE Transmitter, _ Press.urle Gauges,
176 Transducer, Switch, 6.5 digits DMM & 0 to 7 bar 0.005bar
INDICATING :
DEVICES Recorder, Hydraul!c Pump, By
Manometer ( Comparison Method
Hydraulic ) as per DKD R6-1
Dial / Digital Using Digital
MECHANICAL- Pressur_e Gauge, Manometer,
PRESSURE Transmitter, ' Press.urle Gauges,
177 Transducer, Switch, 6.5 digits DMM & 0to 1 bar 0.004bar
INDICATING .
DEVICES Recorder, Hydraul!c Pump, By
Manometer Comparison Method
(Hydraulic) as per DKD R 6-1
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Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

Dial / Digital

Pressure Gauge LRing Qigital
MECHANICAL- = bauge, Manometer,
PRESSURE TrapSmitter, , Pressure Gauges,
178 INDICATING I{reacr;sr(étéier, Switch, 6.5 digits DMM & 0 to 1 bar 0.004bar
DEVICES ' Pneumatic Pump, By
Manometer :
: Comparison Method
(pneumatic)
Dial / Digital
MECHANICAL- Pressur_e Gauge, Using Digital
PRESSURE Transmitter, Manometer,
179 INDICATING Transducer, Switch, |Pressure Gauges & |0 to 7 bar 0.005 bar
DEVICES Recorder, Pneumatic Pump, By
Manometer Comparison Method
(Pneumatic)
MECHANICAL- = R3UGE: Manometer,
PRESSURE Liagsmitter Pressure Gauges
180 INDICATING -FE;aCr;i?jZEer' Switch, 6.5 digits DMM & -0.99 barto 0 0.005bar
DEVICES . Pneumatic Pump, By
Manometer .
: Comparison Method
(Pneumatic)
Using Digital Torque
MECHANICAL- |Torque Wrench Calibration System
TORQUE (Type | - Class B & |t Transducers,
181 Based on ISO 2 Nmto 20 Nm 1.25%
GENERATING |/ Type Il - Class A & 6789-2:2017 in
DEVICES B) :

Clockwise Direction
only
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Using Digital Torque
Calibration System

MECHANICAL- |Torque Wrench with Transducers
182 | TORQUE (Typel-Class B & C 1p2ced on IS0 20 Nm t0 200 Nm ~ [0.9%
GENERATING |/ Type ll - Class A & 1 .
DEVICES B) 6789-2:2017 in
Clockwise Direction
only
Using Digital Torque
MECHANICAL- [Torque Wrench Saleialion 2D
TORQUE (Typel-ClassB & C W TR
183 Based on ISO 200 Nm to 2000 Nm |0.68%
GENERATING |/ Type Il - Class A & ] .
DEVICES B) 6789-2:2017 in
Clockwise Direction
only
Using Digital
Glass Pipette gggggegUp ©
184 |MECHANICAL- J(Graduated /Non o - 1o 1iiiey 0.01/0.1 |1 ml to 100 ml 10
VOLUME Graduated) Glass & Distilled W
Burette mg istilled Water
of Known Density By
Gravimetric Method
Using Digital
Measuring Cylinder / Egla;ecaedggiltigylﬁ
MECHANICAL- |Volumetric Flask / .
185 VOLUME Conical Flask / 0.001/0.01 g & >100 ml to 1000 ml [0.05 ml

Beaker

Distilled Water of
Known Density By
Gravimetric Method
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MECHANICAL-

Measuring Cylinder /
Volumetric Flask /

Using Digital
Balance Up to 5 kg,
Readability 0.01 g &

>1000 ml to 5000

186 VOLUME Conical Flask / Distilled Water of ml 0.38 ml
Beaker Known Density By
Gravimetric Method
Using Digital
Measuring Cylinder / gg}gggegup to
17 [MECHANICAL- |Volumetric Flask /- 1g 2 yapility 0.01/0.1 |1 mi to 100 ml 10
VOLUME Conical Flask / il
Beaker mg & Distilled Water
of Known Density By
Gravimetric Method
Using Digital
Balance Up to
] ¥ . 80/200 g,
188 |\, c I NCAL ¥'C;‘)) Pipette (Piston (- dability 0.01/0.1 |>100 ul to 5000 w [0.60
yp mg & Distilled Water
of Known Density By
Gravimetric Method
Using Digital
Balance Up to
, . : 80/200 g,
MECHANICAL- |Micro-Pipette (Piston J!
189 VOLUME Type) Readability 0.01/0.1 |10 pl to 100 pl 0.20 pl

mg & Distilled Water
of Known Density By
Gravimetric Method
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190

MECHANICAL-
VOLUME

Micro-Pipette (Piston
Type)

Using Digital
Balance Up to
80/200 g,
Readability 0.01/0.1
mg & Distilled Water
of Known Density By
Gravimetric Method

>5 mlto 10 ml

1ul

191

MECHANICAL-
WEIGHTS

Weights Accuracy
Class F1 & Coarser

Using Weights of
Accuracy Class E2 &
Digital Balance 80 g
Readability 0.01 mg
By ABBA Weighing
Cycles As Per OIML R
111-1

lg

0.02 mg

192

MECHANICAL-
WEIGHTS

Weights Accuracy
Class F1 & Coarser

Using Weights of
Accuracy Class E2 &
Digital Balance 80 g
Readability 0.01 mg
By ABBA Weighing
Cycles As Per OIML R
111-1

109

0.02 mg

193

MECHANICAL-
WEIGHTS

Weights Accuracy
Class F1 & Coarser

Using Weights of
Accuracy Class E2 &
Digital Balance 200
g Readability 0.1 mg
By ABBA Weighing
Cycles As Per OIML R
111-1

100 g

0.08 mg

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

ACTION ENGINEERS, GIDC - VADSAR ROAD, MAKARPURA, VADODARA,
GUJARAT, INDIA

ISO/IEC 17025:2017

Certificate Number CC-2419 Page No 40 of 79
Validity 05/12/2021 to 04/12/2023 Last Amended on 15/12/2021
Measurand or Reference Measurement range and
Material/T' f inst t . . . * Calibrati d
S.No Discipline / Group o:nf:tiria‘;':;:i ?)eI::I;:r'::er:i Calibration oeiieasurament additional parameters MZ;sLarL:?nne:rt‘

or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

194

MECHANICAL-
WEIGHTS

Weights Accuracy
Class F1 & Coarser

Using Weights of
Accuracy Class E2 &
Digital Balance 80 g
Readability 0.01 mg
By ABBA Weighing
Cycles As Per OIML R
111-1

100 mg

0.02 mg

195

MECHANICAL-
WEIGHTS

Weights Accuracy
Class F1 & Coarser

Using Weights of
Accuracy Class E2 &
Digital Balance 80 g
Readability 0.01 mg
By ABBA Weighing
Cycles As Per OIML R
111-1

29

0.02 mg

196

MECHANICAL-
WEIGHTS

Weights Accuracy
Class F1 & Coarser

Using Weights of
Accuracy Class E2 &
Digital Balance 80 g
Readability 0.01 mg
By ABBA Weighing
Cycles As Per OIML R
111-1

209

0.02 mg

197

MECHANICAL-
WEIGHTS

Weights Accuracy
Class F1 & Coarser

Using Weights of
Accuracy Class E2 &
Digital Balance 200
g Readability 0.1 mg
By ABBA Weighing
Cycles As Per OIML R
111-1

200 g

0.11 mg
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198

MECHANICAL-
WEIGHTS

Weights Accuracy
Class F1 & Coarser

Using Weights of
Accuracy Class E2 &
Digital Balance 80 g
Readability 0.01 mg
By ABBA Weighing
Cycles As Per OIML R
111-1

200 mg

0.02 mg

199

MECHANICAL-
WEIGHTS

Weights Accuracy
Class F1 & Coarser

Using Weights of
Accuracy Class E2 &
Digital Balance 80 g
Readability 0.01 mg
By ABBA Weighing
Cycles As Per OIML R
111-1

59

0.02 mg

200

MECHANICAL-
WEIGHTS

Weights Accuracy
Class F1 & Coarser

Using Weights of
Accuracy Class E2 &
Digital Balance 80 g
Readability 0.01 mg
By ABBA Weighing
Cycles As Per OIML R
111-1

50 mg

0.01 mg

201

MECHANICAL-
WEIGHTS

Weights Accuracy
Class F1 & Coarser

Using Weights of
Accuracy Class E2 &
Digital Balance 80 g
Readability 0.01 mg
By ABBA Weighing
Cycles As Per OIML R
111-1

500 mg

0.02 mg
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202

MECHANICAL-
WEIGHTS

Weights Accuracy
Class F2 & Coarser

Using Weights of
Accuracy Class E2 &
Digital Balance 1 kg
Readability 0.001 g
By ABBA Weighing
Cycles As Per OIML R
111-1

1 kg

1.33 mg

203

MECHANICAL-
WEIGHTS

Weights Accuracy
Class F2 & Coarser

Using Weights of
Accuracy Class E2 &
Digital Balance 80 g
Readability 0.01 mg
By ABBA Weighing
Cycles As Per OIML R
111-1

1 mg

0.011 mg

204

MECHANICAL-
WEIGHTS

Weights Accuracy
Class F2 & Coarser

Using Weights of
Accuracy Class E2 &
Digital Balance 80 g
Readability 0.01 mg
By ABBA Weighing
Cycles As Per OIML R
111-1

10 mg

0.011 mg

205

MECHANICAL-
WEIGHTS

Weights Accuracy
Class F2 & Coarser

Using Weights of
Accuracy Class E2 &
Digital Balance 80 g
Readability 0.01 mg
By ABBA Weighing
Cycles As Per OIML R
111-1

2 mg

0.011 mg

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

ACTION ENGINEERS, GIDC - VADSAR ROAD, MAKARPURA, VADODARA,
GUJARAT, INDIA

ISO/IEC 17025:2017
CC-2419
05/12/2021 to 04/12/2023

43 of 79
15/12/2021

Page No
Last Amended on

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)(*)

206

MECHANICAL-
WEIGHTS

Weights Accuracy
Class F2 & Coarser

Using Weights of
Accuracy Class E2 &
Digital Balance 80 g
Readability 0.01 mg
By ABBA Weighing
Cycles As Per OIML R
111-1

20 mg

0.01 mg

207

MECHANICAL-
WEIGHTS

Weights Accuracy
Class F2 & Coarser

Using Weights of
Accuracy Class E2 &
Digital Balance 5.2
kg Readability 0.01
g By ABBA Weighing
Cycles As Per OIML R
111-1

5 kg

11.6 mg

208

MECHANICAL-
WEIGHTS

Weights Accuracy
Class F2 & Coarser

Using Weights of
Accuracy Class E2 &
Digital Balance 80 g
Readability 0.01 mg
By ABBA Weighing
Cycles As Per OIML R
111-1

5 mg

0.011 mg

209

MECHANICAL-
WEIGHTS

Weights Accuracy
Class F2 & Coarser

Using Weights of
Accuracy Class E2 &
Digital Balance 80 g
Readability 0.01 mg
By ABBA Weighing
Cycles As Per OIML R
111-1

50 ¢

0.036 mg
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210

MECHANICAL-
WEIGHTS

Weights Accuracy
Class F2 & Coarser

Using Weights of
Accuracy Class E2 &
Digital Balance 1 kg
Readability 0.001 g
By ABBA Weighing
Cycles As Per OIML R
111-1

500 ¢

1 mg

211

MECHANICAL-
WEIGHTS

Weights Accuracy
Class M1 & Coarser

Using Weights of
Accuracy Class F1 &
Digital Balance 20
kg Readability 0.1 g
By ABBA Weighing
Cycles As Per OIML R
111-1

10 kg

112.81mg

212

MECHANICAL-
WEIGHTS

Weights Accuracy
Class M1 & Coarser

Using Weights of
Accuracy Class E2 &
Digital Balance 5.2
kg Readability 0.01
g By ABBA Weighing
Cycles As Per OIML R
111-1

2 kg

9.45 mg

213

MECHANICAL-
WEIGHTS

Weights Accuracy
Class M1 & Coarser

Using Weights of
Accuracy Class F1 &
Digital Balance 20
kg Readability 0.1 g
By ABBA Weighing
Cycles As Per OIML R
111-1

20 kg

128.63mg
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Using
Humidity/Temperatu

THERMAL- Environmental re Data Logger with
214 |SPECIFIC HEAT Chamber @ 50 %RH Sensor (9 Numbers) |10 °Cto 50 °C 2.44°C
& HUMIDITY By spatial Mapping
Method as per DKD
R5-7
Using
Humidity/Temperatu
THERMAL- Humidity Chamber / |re Data Logger with
215 |SPECIFIC HEAT |Environmental Sensor (9 Numbers) |30 %RH to 90 %RH |4.2%RH
& HUMIDITY Chamber @25°C By Spatial Mapping
Method as per DKD
R5-7
Humidity Indicator of |Using
THERMAL- Humidity Chamber / |Humidity/Temperatu
216 |SPECIFIC HEAT |Environmental re Indicator with 30 %RH to 90 %RH |3.09%RH
& HUMIDITY Chamber @25°C Sensor -By Direct
(Single Position) Method
Thermo-Hygrometer, 3ing Humlld|ty
Humidity Indicator / Indicatopyith
THERMAL- Controller / Sensor &
217 |SPECIFIC HEAT Transmitter / Data Temperature - 30 %RH to 90 %RH [3.09%RH
& HUMIDITY Humidity Chamber -
Logger / Recorder .
with Sensor @25°C By Comparison
Method

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




NAaBL

Laboratory Name :

Accreditation Standard
Certificate Number
Validity

BT o,
- % 5 o
¥ B
=~ . p o
N 2 . 4
- S\
- - % o
3 X
~ R

National Accreditation Board for
Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

ACTION ENGINEERS, GIDC - VADSAR ROAD, MAKARPURA, VADODARA,
GUJARAT, INDIA

ISO/IEC 17025:2017
CC-2419
05/12/2021 to 04/12/2023

46 of 79
15/12/2021

Page No
Last Amended on

Measurand or Reference
Material/Type of instrument

Calibration or Measurement

Measurement range and
additional parameters

* Calibration and
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Measured /Instrument and Frequency)
Thermo-Hygrometer, Using Temperature
Temperature- . th
Humidity Indicator / QaicatOrwit .
THERMAL- Controller / Sensor, 6.5 digits
218 |SPECIFIC HEAT . DMM temperature- |10 °Cto 50 °C 0.82°C
& HUMIDITY humidity Chamber
Scanner / Recorder / .
. By Comparison
Data Logger with Method
Sensor @ 50 %RH
Digital, / Analogue
thermometer,
Thermocouple, RTD
Sensor, Using RTD-Sensor
THERMAL- Temperature Gauge, |With Indicator &
219 Temperature Sensor |Liquid Bath , 51/2 -35 °Cto 50 °C 0.27°C
TEMPERATURE | : : .
with Indicator / Multimeter- By
Controller / Scanner |Comparison Method
/ Transmitter / Data
Logger / Thermal
Switch
Using RTD Sensors
(9 numbers) With
Freezer / Cold
THERMAL- Temperature o 5 o
220 [ TEMPERATURE Ef]r:rf]f);art“re Scanner By Spatial | 3> ¢ t©30°C 2°C

Mapping Method as
per DKD R5-7
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Hot Air Oven /

Using RTD Sensors

'Fr:mggfa/ture (9 numbers) With
THERMAL- Temperature A o o
221 |1EmpERATURE |Chamber/ Scanner By Spatial |30 "¢t 300°C 2:0°C
(Autoclave- for non : hod
medical purpose Wapping.Method ¢
per DKD - R5-7
only)
Using IR
!Prfgar:re\gmeter/ Thermometer and
THERMAL- Black Body Source o p : o
222 TEMPERATURE Pyrometer / Thermal with Emissivity 0.95 50 °Cto 500 °C 1.8°Cto 3.4 °C
Image Camera @ :
emissivity 0.95 i - omparison
| Method
Using RTD Sensors
Liquid Bath / Water [(9 numbers) With
THERMAL- Bath / (Incubator -  |Temperature o ] o
223 TEMPERATURE [for non medical Scanner By Spatial PG5y 2°C
purpose only) Mapping Method as
per DKD - R5-7
Using RTD Sensor
THERMAL- Liquid In Glass With Indicator &
224 Thermometer / Dial |Temperature Liquid |-35 °C to 250 °c 0.84°C
TEMPERATURE :
Temperature Gauge |Bath By Comparison
Method
Temperature
Indicator of Freezer/|,, .
Using RTD- Sensor
THERMAL- Temperature : : . . 0
225 TEMPERATURE |Indicator of Rotary with Indicator By -80 °cto 50 °C 0.5°C

Shaker & Centrifuge
(Single Position)

Direct Method
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Measured /Instrument and Frequency)
Temperature
Indicator of Liquid
THERMAL- Bath / Water Bath / |Using RTD- Sensor
226 (Incubator- for non |with Indicator By -35 °C to 250 °C 0.58°C
TEMPERATURE , :
medical purpose Direct Method
only) (Single
Position)
Temperature
Indicator of Oven / Using R-
Dry Block )
THERMAL- Temperature N mocupie, Wil
227 | TEMPERATURE |Calibrator / Furnace |l emperature 400 °grte LAPOYC L7778
Indicator By Direct
| Temperature Method
Chamber (Single
Position)
Temperature
Indicator of
Oven/Dry Block
Temperature
Calibrator/Furnace/T
emperature .
Using RTD- Sensor
22g [THERMAL- | Chamber / with Indicator By |30 °Cto400°C  |0.5°C
TEMPERATURE |Temperature :
. Direct Method
Indicator of Rotary
Shaker & Centrifuge

/ (Autoclave /
Incubator - for non
medical purpose
only
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Calibration or Measurement
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S.No Discipline / Group or::?:‘:::llx::dbfc;::::ii;ed Method or procedure where applicable(Range Cageb?ﬁ:;?glwfg)t(:)
Measured /Instrument and Frequency)
Thermometer,
Thermocouple, RTD
Sensor, Using Thermocouple
Temperature Gauge, |/ RTD-Sensor With
THERMAL- Temperature Sensor |Indicator Dry Block : 4 o
229 TEMPERATURE |with Indicator / Calibrator, 51/2 pe, O\Q 40050 R-6°C
Controller / Scanner |Multimeter - By
/ Transmitter / Data |Comparison Method
Logger / Thermal
Switch
Thermometer,
Thermocouple, Using R-
Temperature Gauge, :
Temperature Sensor Phiermocouple Wit
THERMAL- . : Indicator & Dry - . o
230 TEMPERATURE with Indicator / Block Calibrator, 400 °c to 600 °c 1.6°C
Controller / Scanner .
. 51/2 Multimeter - By
/ Transmitter / Data \
Comparison Method
Logger / Thermal
Switch
Thermometer,
Thermocouple, Using R-
Temperature Gauge, Th le With
Temperature Sensor | dgrmtocog%e L
THERMAL- : . ndicator ry . £ o
231 TEMPERATURE with Indicator / Block Calibrator , 5 600 °c to 1200 °c 1.8°C

Controller / Scanner
/ Transmitter / Data
Logger / Thermal
Switch

1/2 Multimeter- By
Comparison Method
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Site Facility

ELECTRO-
TECHNICAL- .
i Using 81/2 DMM
1 Alternating AC Current (40Hz to Fluke 8588A By AL 0,073 % t0 0.003 %
Current (< 1 1 kHz) ,
Direct Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- ,
i Using 81/2 DMM
2 Alternating AC Current (40Hz to Fluke 8588A By 10 AN b0 0.00do to 0,168 %
Current (<1 1 kHz) _
Direct Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- ,
i Using 81/2 DMM
3 Alternating AC Current (40Hz to Fluke 8588A By 30 pA 10 0.32 A o 54 to 0.073 9%
Current (<1 1 kHz) ,
Direct Method
GHz)
(Measure)
%Eﬁm&b Using 61/2 DMM
Alternatin Fluke 8846A & CT By
4 0 AC Current (50Hz)  |Direct Method & 10 A to 100 A 0.35 % to 0.35 %
Current (<1 .
with Source By
GHz) .
Comparison Method
(Measure)
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Measurand or Reference
Material/Type of instrument

Calibration or Measurement

Measurement range and
additional parameters

* Calibration and

S.No Discipline / Group or::?:‘:::llx::dbfc;::::ii;ed Method or procedure where applicable(Range Cageb?ﬁ:;?glwfg)t(:)
Measured /Instrument and Frequency)
e oaL Using 61/2 DMM
Alternatin Fluke 8846A & CT By
5 g AC Current (50Hz) Direct Method & 100 Ato 500 A 0.36 % to 0.58 %
Current (< 1 :
with Source By
GHz) :
Comparison Method
(Measure)
ety Using 61/2 DMM
Alternatin Fluke 8846A & CT By
6 g AC Current (50Hz) Direct Method & 500 Ato 1000 A 0.58 % t0 0.37 %
Current (< 1 .
with Source By
GHz) .
Comparison Method
(Measure)
ELECTRO-
TECHNICAL- AC Energy (Wh) (1 .
; Using Power /
Alternating Ph /3 Ph, 50Hz) 110 s o
7 Current (<1 |Vto240V 1Ato5 Er;?nrg;/rli\giae;/g{md 55 Wh to 3.6 kWh 0.33%1t00.34 %
GHz) A, 0.5 PF to 1 PF P
(Measure)
‘IIE'IEE(I:-ITNITE)AL AC Energy, Online  |Using Power /
Alternatin (Wh) (1 Ph/ 3 Ph, Energy Meter with
8 Current (<gl 50Hz) 110 V to 240 |[Current Clamp Coil 275 Wh to 720 kWh |3.07%
GH2) V,5Ato 1000 A, 0.5 |[By Comparison
PF to 1 PF Method
(Measure)
ELECTRO- Using 81/2 DMM
TECHNICAL-
Alternating AC Voltage (40Hz to Pluka.8a884.E)
9 Direct Method & 1 mVtol0 mVv 0.53 % to 0.06 %
Current (< 1 1 kHz) .
with Source By
GHz) :
Comparison Method
(Measure)
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ELECTRO-
TECHNICAL- i
. Using 81/2 DMM
1o |Alternating  [AC Voltage (40Hz to | o'\ Jeseen gy 10 mV to 100 V 0.06 % to 0.008 %
Current (< 1 1 kHz) :
Direct Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- i
- Using 81/2 DMM
11 [Alternating — fAC Voltage (40Hz to | &0 gsggaBy {100 Vt0 1000V |0.008 % to 0.016 %
Current (< 1 1 kHz) ;
Direct Method
GHz)
(Measure)
ELECTRO- Using High Voltage
TECHNICAL- Vi i '
Alternating D|V|d_er with Display
12 |current <1 AC Voltage (50Hz) |By Direct Method & |1 kV to 15 kV 0.74 % t0 0.73 %
with Source By
GHz) '
Comparison Method
(Measure)
ELECTRO- Using High Voltage
TECHNICAL- ivid ith Displ
Alternating Divi er with Display
13 Current (< 1 AC Voltage (50Hz) |By Direct Method & [100 kV to 150 kV 0.6 % to 1.58 %
with Source By
GHz) [
Comparison Method
(Measure)
ELECTRO- Using High Voltage
TECHNICAL- ivi i '
Alternatin Divider with Display
14 |opeme (31 AC Voltage (50Hz)  |By Direct Method & |15 kV to 100 kV 0.733 % t0 0.6 %
with Source By
GHz) i
Comparison Method
(Measure)
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Measured /Instrument
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where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO-
TECHNICAL- .
: . Using 81/2 DMM
15 |Alternating - Capacitance @ 1 | |\ o 85884 By 10 uF to 100 mF | 0.23 % to 0.094 %
Current (< 1 kHz .
Direct Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- .
: : Using 81/2 DMM
16 [Alternating —)Capacitance @ 1 ¢\ o 85884 By 220 pFto 10 iF  |0.75 % to 0.24 %
Current (< 1 kHz .
Direct Method
GHz)
(Measure)
ELECTRO- Using 81/2 DMM
TECHNICAL- Fluke 8588A, 61/2
Alternating Transformer Turn DMM Fluke 8846A & |1 Ratio to 2000 : o
17 Current (< 1 Ratio Meter (50Hz) |Standard Ratio Ratio p-17)e100.33%
GHz) Transformer By
(Measure) Comparison Method
ELECTRO-
TECHNICAL- Using Fluke 5522A
18 |Alternating ?EHCZl)Jrrent (A0t MFC By Direct 0.32Ato10A 0.054 % t0 0.1 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Fluke 5522A
19 |Alternating AC Current (40Mpig MFC By Direct 10Ato 20 A 0.1 % to0.168 %

Current (<1
GHz) (Source)

1kHz)

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-
TECHNICAL- Using Fluke 5522A
20 |Alternating ?EH(;‘;rre”t (40Hz t0 | ey Direct 30 pA t0 0.32 A 0.53 % t0 0.054 %
Current (< 1 Method
GHz) (Source)
oAl Using Fluke 5522A
21 |Alternating  |AC Current (50H2) ?Ercreﬁ‘]t‘r’go?gf 20 A to 1000 A 0.48 % t0 0.38 %
Current (< 1 Direct Method
GHz) (Source)
AC Power Analyzer
with / without
ELECTRO- Current Loop ,
. . Using Fluke 5522A
TECHNICAL- (Active/Reactive/App MEC & 50 Turns ] .
22 |Alternating arent) W/VAR/VA, 50 Current Coil B 9.6 kW to 38.4 kW |1.39% to 0.36%
Current (< 1 to 70 Hz, 0.25to 1 Direct Methody
GHz) (Source) |PF (Lead/Lag), 40 V
to320V, 20 Ato
120 A
AC Power Analyzer
with / without
ELECTRO- Current Loop
TECHNICAL- (Active/Reactive/App |Using Fluke 5522A
23 |Alternating arent) W/VAR/VA, 50 |MFC By Direct 1 Wto 6.4 kW 0.59% to 0.14%

Current (< 1
GHz) (Source)

to 70 Hz, 0.25to 1
PF (Lead/Lag), 40 V
to 320V, 0.1 Ato 20
A

Method
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Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO-
TECHNICAL- Using Fluke 5522A
24 |Alternating ?EH\;‘;'tage (40Hz to | ey Direct 3 MV to 32 mV 0.25 % to 0.04 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Fluke 5522A
25 | Alternating ?EH\;‘)"tage (40Hz to | By Direct 32 mVto 32 V 0.024 % t0 0.02 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Fluke 5522A
26 |Alternating ’;EH\;‘)"tage (40Hz o |\iEc By Direct 32V t0 320V 0.02 % to 0.023 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Fluke 5522A
27 | Alternating ’;EH\;‘)"tage (40Hzto | \iEc By Direct 320Vt0 1000V |0.023 % to 0.036 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- . . :
28 |Alternating Capacitance @ 1 Usmg Capacitor Box 1 nF to 100 pF 1.3%t01.16 %
kHz By Direct Method
Current (<1
GHz) (Source)
ELECTRO-
TECHNICAL- Capacitance @ 1 Using Fluke 5522A
29 |Alternating P MFC By Direct 220 pF to 100 nF 58%1t00.41 %

Current (<1
GHz) (Source)

kHz

Method
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and Frequency)
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ELECTRO-
TECHNICAL- Using Inductor Box
30 [Alternating Inductance @ 1 kHz Bv Di 100 pHto 10 H 1.2%1t01.15%
y Direct Method
Current (<1
GHz) (Source)
ELECTRO-
TECHNICAL- Power Factor / Phase |Using Fluke 5522A
31 |Alternating  |Angle (40V,0.5A & |MFC By Direct Ec')llPPFF((Lfagg/ /LLQS:J) 2.34% t0 0.13%
Current (< 1 240V,20A @ 50 Hz) [Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using 81/2 DMM
32 |DIRECT DC Current Fluke 8588A By 1Ato20A 0.027 % to 0.089 %
CURRENT Direct Method
(Measure)
ELECTRO-
TECHNICAL- Using 81/2 DMM
33 |DIRECT DC Current Fluke 8588A By 10 pA to 100 pA 0.25 % t0 0.0017 %
CURRENT Direct Method
(Measure)
ELECTRO- Using 81/2 DMM
TECHNICAL- Fluke 8588A & DC
34 |DIRECT DC Current hunt B 10 Ato 1000 A 0.75 % t0 0.72 %
CURRENT Shubiiy
Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using 81/2 DMM
35 |DIRECT DC Current Fluke 8588A By 100 pAto 100 mA  |0.0017 % to 0.008 %
CURRENT Direct Method
(Measure)
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ELECTRO-
TECHNICAL- Using 81/2 DMM
36 |DIRECT DC Current Fluke 8588A By 100 mAto 1A 0.008 % to0 0.027 %
CURRENT Direct Method
(Measure)
ELECTRO-
TECHNICAL- Using 81/2 DMM
37 |DIRECT DC Voltage Fluke 8588A By 0.1 mVto1l00mV ]0.25 % to 0.001 %
CURRENT Direct Method
(Measure)
ELECTRO- Using High Voltage
TECHNICAL- Divider with Display
38 |DIRECT DC Voltage By Direct Method & |1 kV to 100 kV 2.2 %1t02.54 %
CURRENT with Source By
(Measure) Comparison Method
ELECTRO-
TECHNICAL- Using 81/2 DMM o
39 |DIRECT DC Voltage Fluke 8588A By 10V to 100 V. 8'888‘7‘; o
CURRENT Direct Method ' °
(Measure)
ELECTRO-
TECHNICAL- Using 81/2 DMM 0
40 |DIRECT DC Voltage Fluke 8588A By 100 mVto 10V 00/'0012 % 0 0.00047
CURRENT Direct Method °
(Measure)
ELECTRO-
TECHNICAL- Using 81/2 DMM o
41 |DIRECT DC Voltage Fluke 8588A By 100 V to 1000 V 8888% é’ to
CURRENT Direct Method ' °
(Measure)
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Using 81/2 DMM,

e ErNICAL. 61/2 DMM & MFC
12 |DIRECT Lo'w Resistance (4 (\(/I Method) By 0.1 mOhm to 20 0.504 % to 0.24 %
Wire) Direct Method & Ohm
CURRENT .
(Measure) with Sogrce By
Comparison Method
ELECTRO-
TECHNICAL- Using 81/2 DMM
43 |DIRECT Resistance Fluke 8588A By 1 Ohm to 100 Ohm ]0.016 % to 0.0011 %
CURRENT Direct Method
(Measure)
ELECTRO-
TECHNICAL- Using 81/2 DMM
a4 |DIRECT Resistance Fluke 8588A By I%,I%L"r?]hm 0100 {50067 % to0 0.028 %
CURRENT Direct Method
(Measure)
ELECTRO-
TECHNICAL- Using 81/2 DMM
45 |DIRECT Resistance Fluke 8588A By é%ohmor‘m 010 16028 %t00.27 %
CURRENT Direct Method
(Measure)
ELECTRO-
TECHNICAL- Using 81/2 DMM o
46 |DIRECT Resistance Fluke 8588ABy |00 Ohm 0 10 o 01 % 10 0.0067
CURRENT Direct Method °
(Measure)
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S.No Discipline / Group | or materia‘;F;:o be calibrated Calibration oeiieasurament additional_parameters Measurement
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ELECTRO-
TECHNICAL- Using Fluke 5522A
47 |DIRECT DC Current MFC By Direct 1Ato20A 0.028 % t0 0.12 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Fluke 5522A
48 |DIRECT DC Current MFC By Direct 10 yJAto 3.2 mA 0.25 % t0 0.013 %
CURRENT Method
(Source)
ELECTRO} Using Fluke 5522A
TECHNICA!- MFC & 50 Turns
49 |DIRECT DC Current C t Coil B 20 Ato 1000 A 0.38 % t00.32 %
CURRENT SO -0l B
Direct Method
(Source)
ELECTRO-
TECHNICAL- Using Fluke 5522A
50 |DIRECT DC Current MFC By Direct 3.2mAtol1A 0.013 % to 0.028 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Fluke 5522A
51 |DIRECT DC Voltage MFC By Direct 0.1 mVto 100 mV 1.22 % to 0.004 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Fluke 5522A 0
52 |DIRECT DC Voltage MFC By Direct 100 mVto 3.2V 00/'0036 % 10 0.0014
CURRENT Method °
(Source)
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ELECTRO-
TECHNICAL- Using Fluke 5522A .
53 |DIRECT DC Voltage MFC By Direct 32Vt032V 00/'0014 %0 0.0015
CURRENT Method °
(Source)
ELECTRO-
TECHNICAL- Using Fluke 5522A .
54 |DIRECT DC Voltage MFC By Direct 32V t0 1000 V 8‘0015 %10 0.0023
CURRENT Method °
(Source)
ELECTROS Using Low
TECHNICAL- : 9
Low Resistance (4 Resistance Box, DC |0.1 mOhm to 20
55 |DIRECT . | 0.5 % t0 0.25 %
Wire) Shunt By Direct Ohm
CURRENT
Method
(Source)
ELECTRO-
TECHNICAL- Using Fluke 5522A
56 |DIRECT Resistance MFC By Direct I},%’h';?hm 0100 15,003 % to 0.063 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Fluke 5522A
57 |DIRECT Resistance MFC By Direct I},I(g)h'\rﬂf)hm 0320 16063 % to 0.43 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Fluke 5522A
58 |DIRECT Resistance MFC By Direct o onm e 19014 005 % t0 0.003 %
CURRENT Method
(Source)
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ELECTRO-
TECHNICAL- Using Fluke 5522A
59 |DIRECT Resistance MFC By Direct 2 Ohm to 100 Ohm |1.16 % to 0.005 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Fluke 5522A
60 |DIRECT Resistance MFC By Direct ééohmor‘m ol 0.43 % t0 1.93 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Resistance / Using High
61 |DIRECT Insulation Tester Resistance Box By I%/Ig)/lr?mhm to00 0.62 % t0 0.30 %
CURRENT (upto 5kV) Direct Method
(Source)
ELECTRO-
TECHNICAL- Resistance / Using High
62 |DIRECT Insulation Tester Resistance Box By %gmor]m jol 0.30% to 1.78 %
CURRENT (upto 5kV) Direct Method
(Source)
'IIE'EEZIC-ILF:(?AL Oscilloscope Using Fluke 5522A
63 |ELECTRICAL amplitude @ 50 MFC with SCGOO 5mV p-pto 5.5V p- 1.88 % to 4.68 %
EQUIPMENT Ohm, 50 kHz Scope Option By p
(Reference) Direct Method
(Source)
ELECTRO- Oscilloscope Using Fluke 5522A
TECHNICAL- 10 Uency Response |MFC with SC600
64 |ELECTRICAL quency nesp . 50 kHz to 450 MHz  |1.88% to 4.8%
EQUIPMENT (Bandwidth), @ 50 |Scope Option By
Ohm 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::?:‘:::llx::dbfc;::::ii;ed Method or procedure where applicable(Range Cageb?ﬁ:;?glwfg)t(:)
Measured /Instrument and Frequency)
ELECTRO- Oscilloscope Using Fluke 5522A
TECHNICAL- Horizontal Deflection |MFC with SC600
65 |ELECTRICAL : o s Option B 2nsto5s 0.22 % t0 0.58 %
EQUIPMENT (Time Base), @ 5 cope ption By
Ohm Direct Method
(Source)
'IIE'EEIC-I-LIFFSAL Oscilloscope Vertical |Using Fluke 5522A
66 |ELECTRICAL I?Ae(iz’lectlolnl\)//oDr;v . g/IFC wgh S'C6(|)30 1 mVp-pto 130V p- 4.8%t0012 %
EQuipMENT  |(AC). @ M, 1_iScaBROption Sy P
kHz Square Wave Direct Method
(Source)
ELECTROS Oscilloscope Vertical |Using Fluke 5522A
TECHNICAL-  1p fection V/iDiv |MFC with SC600
67 |ELECTRICAL A h : 1mVppto5Vp-p |0.55%1t00.31%
EQUIPMENT (AC), @ 50 Ohm, 1 Sgope Option By
kHz Square Wave Direct Method
(Source)
ELECTRO- .
TECHNICAL- Oscilloscope Vertical kJ/IsFlggWIi:tILJkSeCZ%%)ZA
68 |ELECTRICAL Deflection V/Div Scope Option By 1 mVto1l30V 4.8 % to 0.058 %
EQUIPMENT (DC), @ 1 M Ohm Direct Method
(Source)
ELECTRO- .
TECHNICAL- Oscilloscope Vertical Eailggwli:tlﬁkseczggn
69 |ELECTRICAL Deflection V/Div Scope Option By I1mVto5V 0.53%1t00.31 %
EQUIPMENT (DC), @ 50 Ohm Direct Method
(Source)
ELECTRO- Using 81/2 DMM
TECHNICAL- B -Type Fluke 8588A As per
70 |TEMPERATURE yp P 600 °C to 1800 °C 10.066 °C
Thermocouple ITS90 Scale -By
SIMULATION . .
Simulation Method
(Measure)
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Measurand or Reference

Material/Type of instrument

Calibration or Measurement

Measurement range and
additional parameters

* Calibration and

S.No Discipline / Group or::?:‘:::llx::dbfc;::::ii;ed Method or procedure where applicable(Range Cageb?ﬁ:;?glwfg)t(:)
Measured /Instrument and Frequency)
ELECTRO- Using 81/2 DMM
TECHNICAL- 1 o e Fluke 8588A As per
71 |TEMPERATURE yp P -200 °C to 1000 °C ]0.017 °C
Thermocouple ITS90 Scale -By
SIMULATION . .
Simulation Method
(Measure)
ELECTRO- Using 81/2 DMM
TECHNICAL- I 116 Fluke 8588A As per
72 |TEMPERATURE yp P -200 °C to 1200 °C |0.021 °C
Thermocouple ITS90 Scale -By
SIMULATION : ;
Simulation Method
(Measure)
ELECTRO} Using 81/2 DMM
TECHNICAL- Aofopmer e Fluke 8588A As per
73 |TEMPERATURE yp P -200 °C to 1300 °C ]0.034 °C
Thermocouple ITS90 Scale -By
SIMULATION . \
Simulation Method
(Measure)
ELECTRO- Using 81/2 DMM
TECHNICAL: |y r e Fluke 8588A As per
74 |TEMPERATURE yp PEM 1200 °C to 1300 °C [0.022 °C
Thermocouple ITS90 Scale -By
SIMULATION . .
Simulation Method
(Measure)
ELECTRO- Using 81/2 DMM
TECHNICAL- —fp 1 he Fluke 8588A As per
75 |TEMPERATURE yp P 0to 1700 °C 0.049°C
Thermocouple ITS90 Scale -By
SIMULATION . )
Simulation Method
(Measure)
ELECTRO- Using 81/2 DMM
TECHNICAL- Fluke 8588A As per
76 |TEMPERATURE |RTD (Pt-100) P -200 °C to 600 °C 0.021°C
ITS90 Scale -By
SIMULATION . .
Simulation Method
(Measure)
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Measurand or Reference
Material/Type of instrument

Calibration or Measurement

Measurement range and
additional parameters

* Calibration and

S.No Discipline / Group or::a::z;i:ll"t:db;ec;:::::i::;ed Method or procedure where applicable(Range Cageb?ﬁ:;?glwfg)t(:)
Measured /Instrument and Frequency)
ELECTRO- Using 81/2 DMM
TECHNICAL-  fo e Fluke 8588A As per
77 | TEMPERATURE yp PET 10 to 1700 °C 0.055 °C
Thermocouple ITS90 Scale -By
SIMULATION . )
Simulation Method
(Measure)
ELECTRO- Using 81/2 DMM
TECHNICAL-J - el Fluke 8588A As per
78 |TEMPERATURE yp P -200 °C to 400 °C 0.024°C
Thermocouple ITS90 Scale -By
SIMULATION . .
Simulation Method
(Measure)
ELECTRO} Using MFC Fluke
TECHNICAL- 5 Type 5522 As per ITS90
79 |TEMPERATURE yp P 600 °C to 1800 °C |0.51 °C to 0.25 °C
Thermocouple Scale - By
SIMULATION ) .
Simulation Method
(Source)
ELECTRO- Using MFC Fluke
TECHNICAL" = 1 Type 5522 As per ITS90
80 |TEMPERATURE yp P -200 °C to 1000 °C |0.58 °C to 0.25 °C
Thermocouple Scale - By
SIMULATION ) :
Simulation Method
(Source)
ELECTRO- Using MFC Fluke
TECHNICAL- 1) Type 5522 As per ITS90
81 |TEMPERATURE [ 'YP P 2200 °C t0 1200 °C |0.32 °C to 0.27 °C
Thermocouple Scale - By
SIMULATION . :
Simulation Method
(Source)
ELECTRO- Using MFC Fluke
TECHNICAL" * i Type 5522 As per ITS90
82 |TEMPERATURE yp P -200 °C to 1300 °C |0.39 °C to 0.50 °C
Thermocouple Scale - By
SIMULATION ) .
Simulation Method
(Source)
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ELECTRO- Using MFC Fluke
TECHNICAL" N -Type 5522A As per ITS90
83 |TEMPERATURE yp P -200 °C to 1300 °C |0.47 °C t0 0.32 °C
Thermocouple Scale - By
SIMULATION ) )
Simulation Method
(Source)
ELECTRO- Using MFC Fluke
TECHNICAL- R Type 5522 As per ITS90
84 |TEMPERATURE yp P 0to 1700 °C 0.66 °C to 0.47 °C
Thermocouple Scale - By
SIMULATION . .
Simulation Method
(Source)
ELECTROZ Using MFC Fluke
TECHNICGL- 5522A As per ITS90
85 |TEMPERATURE |RTD Scale - B P -200 °c to 600 °c 0.061 °c to 0.14 °c
SIMULATION . >y
Simulation Method
(Source)
ELECTRO- Using MFC Fluke
TECHNICAL" 15 Type 5522 As per ITS90
86 |TEMPERATURE yp P 0to 1700 °C 0.55°C
Thermocouple Scale - By
SIMULATION ) :
Simulation Method
(Source)
ELECTRO- Using MFC Fluke
TECHNICAL- . e 5522A As per ITS90
87 |TEMPERATURE yp P 1200 °C to 400 °C  |0.73 °C t0 0.18 °C
Thermocouple Scale - By
SIMULATION . :
Simulation Method
(Source)
ELECTRO-
TECHNICAL- Using 81/2 DMM o
88 |TIME & Frequency Fluke 8588A By 10 Hz to 2 MHz 00/'0003 %10 0.00013
FREQUENCY Direct Method °
(Measure)
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ELECTRO-
TECHNICAL- Time. Time Interval Using Time Interval
89 |TIME & Mete'r / Stop Watch Meter By 0.01 sec to 900 sec |1.22 msec to 6.0 sec
FREQUENCY P Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Time. Time Interval Using Time Interval
90 |TIME & Mete'r / Stop Watch Meter By 900 sec to 7200 sec |3.13 secto 13.0 sec
FREQUENCY P Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using Fluke 5522A o
91 |TIME & Frequency MFC By Direct 100 Hz to 2 MHz 00/'0003A) t00.0004
FREQUENCY Method i
(Source)
ELECTRO-
TECHNICAL- Using Fluke 5522A 0
92 |TIME & Frequency MFC By Direct 5 Hz to 100 Hz 00/'0014 % 10 0.0003
FREQUENCY Method 4
(Source)
RPM Meter / RPM
MECHANICAL- .
93 | ACCELERATION Generator/ Usmg Tachometer |3000 RPM to 50000 5 2 RPM to 7.2 RPM
Centrifuge (Non By Direct Method RPM
AND SPEED
Contact Type)
MECHANICAL- gzl;l/lel\rllae’}ct)err/lsoigﬂr Using Tachometer
94 |ACCELERATION ary g 10 RPM to 3000 RPM [1.4 RPM to 2.1 RPM
Shaker / Centrifuge |[By Direct Method
AND SPEED
(Contact Type)
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RPM Meter / RPM

MECHANICAL- Generator / Rotar Using Tachometer
95 |ACCELERATION b g 10 RPM to 3000 RPM |1.3 RPM to 2.2 RPM
Shaker / Centrifuge |[By Direct Method
AND SPEED
(Non Contact Type)
MECHANICAL- {1 hometer gg::r;%igr?glh'?aiitoer .
96 |ACCELERATION 10 RPM to 3000 RPM |1.4 RPM to 2.1 RPM
(Contact Type) Generator By
AND SPEED .
Comparison Method
MECHANICAL- |+ hometer (Non grfljng;?;cihoonrgfter
97 |ACCELERATION 10 RPM to 3000 RPM |1.3 RPM to 2.2 RPM
Contact Type) Tacho Generator By
AND SPEED .
Comparison Method
Using Tachometer
MECHANICAL- :
98 | ACCELERATION Tachometer(Non and Rotational 3000 RPM to 50000 5 2 RPM to 7.20 RPM
Contact Type) Tacho Generator By |RPM
AND SPEED :
Comparison Method
MECHANICAL- |Sound Level Meter |Using Sound Level
9 |acousTiIcs | @ 1 kHz Calibrator prdRio 1)A dB - 710.35dB
MECHANICAL-
100 . 9 Vernier Caliper By 1Xto 100X 1%
MEASURING Microscope - Direct Method
INSTRUMENT, |Magnification
GAUGE ETC.)
MECHANICAL-
DIMENSION Profile Projector / Using Angle Gauge
(BASIC Vision Measuring : :
101 fMEASURING | Machine / Measuring E,I'gtcr']‘oiet By Direct 10 to 360 Deg 1Min
INSTRUMENT, |Microscope - Angular
GAUGE ETC.)
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MECHANICAL-
DIMENSION Profile Projector / .
. : Using Gauge Block
(BASIC Vision Measuring :
102 MEASURING Machine / Measuring azttﬁnglrect 0 fo 390,Mip 8.45um
INSTRUMENT, |Microscope - Linear
GAUGE ETC.)
MECHANICAL-
DIMENSION .
. Using Gauge Block
(BASIC Scale & Measuring .
103 MEASURING Tape Calibrator ;eettrl?gllerect 0 to 1000 mm 10um
INSTRUMENT,
GAUGE ETC.)
MECHANICAL-
DIMENSIQN Using Electronic
104 (BASIC Surface Plate Levegll By Direct Up to 3000 X 3000 1.0 Sqrt ( L+W/ 125
MEASURING (Granite / Cast Iron) Methody mm ) um
INSTRUMENT,
GAUGE ETC.)
Dial / Digital . .
Pressure Gauge, ﬂ;'ﬂgrgé%gfl
MECHANICAL- |Transmitter, Prac<Brd Ga'uges
105 |PRESSURE — Transducer Switch, ¢ &"yioivs pMM & |0 to 100 mbar 0.08m bar
INDICATING Recorder, Pneumatic Pump. B
DEVICES Magnehelic Gauge, P, By

Manometer
(Pneumatic)

Comparison Method
as per DKD R-6.
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Dial / Digital

Pressure Gauge, Using Digital
MECHANICAL- |Transmitter, Manometer,
PRESSURE Transducer Switch, [Pressure Gauges,
106 fiNDICATING  |Recorder, 6.5 digits DMM & | t© 1000 Pa 18.5Pa
DEVICES Magnehelic Gauge, |Pneumatic Pump, By
Manometer Comparison Method
(Pneumatic)
Dial / Digital
Pressure Gauge, Using Digital
MECHANICAL- |Transmitter, Manometer,
PRESSURE Transducer Switch, |Pressure Gauges,6.5
107 \NDICATING  |Recorder, digits DMM & L 1o 250Pa %9Pa
DEVICES Magnehelic Gauge, [Pneumatic Pump, By
Manometer Comparison Method
(Pneumatic)
Dial / Digital : -
Pressure Gauge, IEJAsalrr:grr?é%gfl
MECHANICAL- |Transmitter, Pressure Ga;uges
108 PRESSURE ThafGuicer yitchy 6.5 digits DMM & 0 to 340 mbar 7.03m bar
INDICATING Recorder, Preumatic Pump. B
DEVICES Magnehelic Gauge, : P. BY
Comparison Method
Manometer
. as per DKD R6-1
(Pneumatic)
Using Digital
MECHANICAL- Dial / Digital Manometer,
PRESSURE Pressurf—: Gauge, Press.urle Gauges,
109 Transmitter, 6.5 digits DMM & 0 to 100 bar 0.065bar
INDICATING : )
DEVICES Transducer, Switch, |Hydraulic Pump, By

Recorder (Hydraulic)

Comparison Method
as per DKD R6-1
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Using Pressure

MECHANICAL- Er'zlsé uDrf'éZ'uge Gauges, 6.5 digits
110 PRESSURE Transmitter, DMELS.Hyacaulic 0 to 1000 bar 4.59bar
INDICATING . Pump, By
Transducer, Switch, .
DEVICES Recorder (Hydraulic) Comparison Method
y as per DKD R6-1.
Using Digital
MECHANICAL- Dial / Digital Manometer,
PRESSURE Pressur_e Gauge, Press.urle Gauges,
111 Transmitter, 6.5 digits DMM & 0 to 350 bar 0.21bar
INDICATING : :
DEVICES Transducer, SW|tch, Hydraul!c Pump, By
Recorder (Hydraulic) |Comparison Method
as per DKD R6-1.
Using Digital
MECHANICAL- Dial / Digital Manometer,
PRESSURE Pressurg Gauge, Press.urle Gauges,
112 Transmitter, 6.5 digits DMM & 0 to 40 bar 0.028bar
INDICATING , :
DEVICES Transducer, SW|tch, Hydraul!c Pump, By
Recorder (Hydraulic) | Comparison Method
as per DKD R6-1
. o Using Pressure
MECHANICAL- Er'ZLé l?rf'ct;zluge Gauges, 6.5 digits
113 |PRESSURE o e mitter, DMM & Hydraulic 14 5 700 par 0.43bar
INDICATING Transducer, Switch Pump-~py
DEVICES F '+ |Comparison Method

Recorder (Hydraulic)

as per the DKD R6-1.
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* Calibration and
Measurement
Capability(CMC)(*)

Dial / Digital

Pressure Gauge, Using Digital
MECHANICAL- |Transmitter, Manometer,
PRESSURE Transducer, Switch, [Pressure Gauges,
114 | \NDICATING  |Recorder, 6.5 digits DMM & | 100 M barto 0 0.085m bar
DEVICES Magnehelic Gauge, |Pneumatic Pump, By
Manometer Comparison Method
(Pneumatic)
Dial / Digital
Pressure Gauge, Using Digital
MECHANICAL- |Transmitter, Manometer,
PRESSURE Transducer, Switch, |Pressure Gauges,
115 | |NDICATING  |Recorder, 6.5 digits DMM & | 1000 Pato0 17.6P%
DEVICES Magnehelic Gauge, [Pneumatic Pump, By
Manometer Comparison Method
(Pneumatic)
Dial / Digital
Pressure Gauge, Using Digital
MECHANICAL- |Transmitter, Manometer,
PRESSURE Transducer, Switch, |Pressure Gauges,
116 fiNDICATING  |Recorder, 6.5 digits DMM & | 220 Pato0 2.25Pa
DEVICES Magnehelic Gauge, |Pneumatic Pump, By

Manometer
(Pneumatic)

Comparison Method.
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Mrt:?'?aul;?;:eoorfﬁifsi:ﬁ:\c:nt . . Meas_u_rement range and * Calibration and
S.No | Discipline / Group or::ﬁz::b::db;ec;:;i::iited Callareatt’:g: g: I;/I;acsel:;::zent V:I:‘edrtlg:::ig:{)?:(‘;;?:e Meqs_urement
Y and Frequency) Capability(CMC)(*)
Measured /Instrument
Dial / Digital
Pressure Gauge, Using Digital
MECHANICAL- |Transmitter, Manometer,
PRESSURE Transducer, Switch, [Pressure Gauges,
117 | INDICATING  |Recorder, 6.5 digits DMM & | 340 mbarto 0 7.11mbar
DEVICES Magnehelic Gauge, |Pneumatic Pump, By
Manometer Comparison Method
(Pneumatic)
Dial / Digital Using Digital
MECHANICAL- Pressurg Gauge, Manometer,
PRESSURE Transmitter, . Press.urle Gauges,
118 Transducer, Switch, |6.5 digits DMM & 0 to 7 bar 0.005bar
INDICATING )
DEVICES Recorder, Hydraul!c Pump, By
Manometer ( Comparison Method
Hydraulic ) as per DKD R6-1
Dial / Digital Using Digital
MECHANICAL- |Pressure Gauge, Manometer,
PRESSURE Transmitter, . Press.urle Gauges,
119 INDICATING Transducer, Switch, |6.5 digits DMM & 0to 1 bar 0.004bar
DEVICES Recorder, Hydraulic Pump, By
Manometer Comparison Method
(Hydraulic) as per DKD R 6-1
MECHANICAL- : g€, Manometer,
PRESSURE Transmitter, Pressure Gauges
120 INDICATING Ereacr;srcéléier, Switch, 6.5 digits DMM & 0 to 1 bar 0.004bar
DEVICES ' Pneumatic Pump, By
Manometer .
. Comparison Method
(pneumatic)

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




Laboratory Name :

Accreditation Standard

7.

NAaBL

National Accreditation Board for
Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

ACTION ENGINEERS, GIDC - VADSAR ROAD, MAKARPURA, VADODARA,
GUJARAT, INDIA

ISO/IEC 17025:2017

Certificate Number CC-2419 Page No 73 of 79
Validity 05/12/2021 to 04/12/2023 Last Amended on 15/12/2021
Measurand or Reference Measurement range and
Material/T' f inst t . . . * Calibrati d
S.No Discipline / Group o:nf:tiria‘;':;:i ?)eI::I;:r'::er:i Calibration oeiieasurament additional parameters MZ;sLarL:?nne:rt‘

or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range

and Frequency)

Capability(CMC)(+)

Dial / Digital

MECHANICAL- Pressurg Gauge, Using Digital
PRESSURE Transmitter, Manometer,
121 Transducer, Switch, |Pressure Gauges & |0 to 7 bar 0.005 bar
INDICATING .
DEVICES Recorder, Pneuma.tlc Pump, By
Manometer Comparison Method
(Pneumatic)
MECHANICAL- ©2aug%%  IManometer,
PRESSURE ranspitler, : Pressure Gauges,
122 INDICATING Transducer, Switch, 6.5 digits DMM & -0.99 barto 0 0.005bar
Recorder, .
DEVICES Pneumatic Pump, By
Manometer :
[ Comparison Method
(Pneumatic)
MECHANICAL- |Weighing Balance /' 1,0 tandard
123 | WEIGHING E'|§§§r?2'§d83§?§§r°f Weights of Accuracy . g 0.032 m
SCALEAND | 7270 (T 29 €T |Class E1 as per OIML 9 ' g
BALANCE o R-76-1
Coarser
MECHANICAL- |Weighing Balance / 1,0 tandard
124 | WEIGHING E'@E??Q'ﬁdB?éZTEEr"f Weights of Accuracy | _ g o +5 220 0.1m
SCALEAND [ 270 Lo =09 Class E1 as per OIML g g -+ Mg
BALANCE =My R-76-1
Coarser
MECHANICAL- \éYS'cgt:‘;rr‘]ichBaa'gr;f;/of Using Standard
WEIGHING Weights Of Accuracy
1 0scateanp s land - fclass B2, s F2 As |7 1000910k 30 Mg
BALANCE = Ve g Per OIML R-76-1

and Coarser
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Weighing Balance /

MECHANICAL- Electronic Balance of Using Standard
WEIGHING Weights Of Accuracy
126 15cALE AND Elc?asrssgr”dafdo : Class E2, F1 & F2 As |~ 2 k9 t0 20 kg 200 mg
BALANCE = Y29 |per OIML R-76-1
and Coarser
MECHANICAL- \é\{g'cgtrg?]?cﬁ;mccee/of Using Standard
WEIGHING Weights Of Accuracy
127 15CALE AND g'oaasfs'e'r”dafdl g |ClassE2, FL& F2 As | 28 Kigho 3Q kg A1 1.2
BALANCE ~3f Per OIML R-76-1
Coarser
MECHANICAL- \E’Y:'C%:‘C'JE?CBBZ';TC‘Z/O]C Using Standard
WEIGHING Weights Of Accuracy
128 15cALE AND g';‘:fsgr”dafds oy |ClassE2, FL& F2 As | B0kofo 80k (1359
BALANCE =249 Per OIML R-76-1
Coarser
MECHANICAL- \E’Yg'cgt:‘(;rr‘]?CBBﬂgccee/of Using Standard
WEIGHING Weights Of Accuracy
129 15cALE AND gfasfsgr”dafds - Class E2, F1 & F2 As |~ 2009010009 5 mg
BALANCE =2 M3 fper QML R-76-1
and Coarser
MECHANICAL- |Weighing Balance / [Using Standard
WEIGHING Electronic Balance of |Weights Of Accuracy
130 [ScALE AND | Class il and Coarser |Class E2, F1 & F2 As |~ 00 k910 100kg 5.7
BALANCE d = 59 and Coarser [Per OIML R-76-1
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Using
Humidity/Temperatu

THERMAL- Environmental re Data Logger with
131 |SPECIFIC HEAT Chamber @ 50 %RH Sensor (9 Numbers) |10 °Cto 50 °C 2.44°C
& HUMIDITY By spatial Mapping
Method as per DKD
R5-7
Using
Humidity/Temperatu
THERMAL- Humidity Chamber / |re Data Logger with
132 |SPECIFIC HEAT |Environmental Sensor (9 Numbers) |30 %RH to 90 %RH |4.2%RH
& HUMIDITY Chamber @25°C By Spatial Mapping
Method as per DKD
R5-7
Humidity Indicator of |Using
THERMAL- Humidity Chamber / |Humidity/Temperatu
133 |SPECIFIC HEAT |Environmental re Indicator with 30 %RH to 90 %RH |3.09%RH
& HUMIDITY Chamber @25°C Sensor -By Direct
(Single Position) Method
Thermo-Hygrometer, 3ing Humlld|ty
Humidity Indicator / Indicatopyith
THERMAL- Controller / Sensor &
134 |SPECIFIC HEAT Transmitter / Data Temperature - 30 %RH to 90 %RH [3.09%RH
& HUMIDITY Humidity Chamber -
Logger / Recorder .
with Sensor @25°C By Comparison
Method
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Thermo-Hygrometer,

Using Temperature

Lemp;;atrrgl— A Indicator with
THERMAL- CgrrpclroIIIZr7 ca Sensor, 6.5 digits
135 |SPECIFIC HEAT . DMM temperature- |10 °Cto 50 °C 0.82°C
& HUMIDITY humidity Chamber
Scanner / Recorder / .
Data Logger with By"CompertsQn
Method
Sensor @ 50 %RH
Digital, / Analogue
thermometer,
Thermocouple, RTD
Sensor, Using RTD-Sensor
THERMAL- Temperature Gauge, |With Indicator &
136 Temperature Sensor |Liquid Bath , 51/2 -35 °Cto 50 °C 0.27°C
TEMPERATURE | ° : .
with Indicator / Multimeter- By
Controller / Scanner |Comparison Method
/ Transmitter / Data
Logger / Thermal
Switch
Using RTD Sensors
(9 numbers) With
Freezer / Cold
THERMAL- Temperature o 5 o
137 [TEMPERATURE Ef]r:rf]f);art“re Scanner By Spatial | 3> ¢ t©30°C 2°C

Mapping Method as
per DKD R5-7
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Hot Air Oven /

Using RTD Sensors

'Fr:mggfa/ture (9 numbers) With
THERMAL- Temperature A o 0
138 |1EmpERATURE |Chamber/ Scanner By Spatial |30 "¢t 300°C 2:0°C
(Autoclave- for non : hod
medical purpose Wapping.Method ¢
per DKD - R5-7
only)
Using IR
!Prfgar:re\gmeter/ Thermometer and
THERMAL- Black Body Source o p : o
139 TEMPERATURE Pyrometer / Thermal with Emissivity 0.95 50 °Cto 500 °C 1.8°Cto 3.4 °C
Image Camera @ :
emissivity 0.95 i - omparison
| Method
Using RTD Sensors
Liquid Bath / Water [(9 numbers) With
THERMAL- Bath / (Incubator -  |Temperature o ] o
140 TEMPERATURE [for non medical Scanner By Spatial PG5y 2°C
purpose only) Mapping Method as
per DKD - R5-7
Using RTD Sensor
THERMAL- Liquid In Glass With Indicator &
141 Thermometer / Dial |Temperature Liquid |-35 °C to 250 °c 0.84°C
TEMPERATURE :
Temperature Gauge |Bath By Comparison
Method
Temperature
Indicator of Freezer/|,, .
Using RTD- Sensor
THERMAL- Temperature : : . . 0
142 TEMPERATURE |Indicator of Rotary with Indicator By -80 °cto 50 °C 0.5°C

Shaker & Centrifuge
(Single Position)

Direct Method
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Temperature
Indicator of Liquid
Bath / Water Bath /

Using RTD- Sensor

143 THERMAL- (Incubator- for non |with Indicator By -35 °Cto 250 °C 0.58°C
TEMPERATURE , :
medical purpose Direct Method
only) (Single
Position)
Temperature
Indicator of Oven / Using R-
Dry Block )
THERMAL-  [Temperature L Wl
144 | TEMPERATURE |Calibrator / Furnace |Témperature 400 “Qfte LZ00NC Xl 77°%
Indicator By Direct
| Temperature Method
Chamber (Single
Position)
Temperature
Indicator of
Oven/Dry Block
Temperature
Calibrator/Furnace/T
emperature .
Using RTD- Sensor
145 [THERMAL- - jChamber / with Indicator By |30 °Cto400°C  |0.5°C
TEMPERATURE |Temperature :
. Direct Method
Indicator of Rotary
Shaker & Centrifuge

/ (Autoclave /
Incubator - for non
medical purpose
only
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Thermometer,
Thermocouple, RTD
Sensor,
Temperature Gauge,

Using Thermocouple
/ RTD-Sensor With

THERMAL- Temperature Sensor |Indicator Dry Block o 4 o
146 TEMPERATURE |with Indicator / Calibrator, 51/2 pe, O\Q 40050 R-6°C
Controller / Scanner |Multimeter - By
/ Transmitter / Data |Comparison Method
Logger / Thermal
Switch
Thermometer,
Thermocouple, Using R-
Temperature Gauge, :
Temperature Sensor Phiermocouple Wit
THERMAL- . : Indicator & Dry - . o
147 TEMPERATURE with Indicator / Block Calibrator, 400 °c to 600 °c 1.6°C
Controller / Scanner .
. 51/2 Multimeter - By
/ Transmitter / Data \
Comparison Method
Logger / Thermal
Switch
Thermometer,
Thermocouple, Using R-
Temperature Gauge, :
Temperature Sensor Thamocouple With
THERMAL- : . Indicator & Dry . £ o
148 TEMPERATURE with Indicator / Block Calibrator , 5 600 °c to 1200 °c 1.8°C

Controller / Scanner
/ Transmitter / Data
Logger / Thermal
Switch

1/2 Multimeter- By
Comparison Method

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