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S.No Discipline / Group | or material to be calibrated p Measurement

or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

Permanent Facility

ELECTRO-

TECHNICAL- By using six and half

Alternating digital Multimeter by 0 o
1 Current (< 1 AC Current @ 50 Hz Direct/comparison 100 pAto 1 mA 0.72 % t0 0.20 %

GHz) Method

(Measure)

ELECTRO-

TECHNICAL- By using six and half

Alternating AC Current @ 50 Hz |digital Multimeter by X o
2 Current (< 1 andl kHz Direct/comparison 1Ato R A §16 %10 0.38%

GHz) Method

(Measure)

ELECTRO-

TECHNICAL- By using six and half

Alternating AC Current @ 50 Hz |digital Multimeter by 0 o
3 Current (< 1 andl kHz Direct/comparison Limato LD mA 0.20% t0 0.25%

GHz) Method

(Measure)

ELECTRO-

TECHNICAL- By using six and half

Alternating AC Current @ 50 Hz |digital Multimeter by 0 o
4 Current (< 1 andl kHz Direct/comparison 10 mA to 100 A 0.25 %10 0.17 %

GHz) Method

(Measure)
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ELECTRO-

TECHNICAL- By using six and half

Alternating AC Current @ 50 Hz [digital Multimeter by 0
> Current (< 1 andl kHz Direct/comparison 100 M JO LA 0.17%

GHz) Method

(Measure)

ELECTRO-

TECHNICAL- .

: : By using HV Probe

g [|Alternating —1ACHigh Voltage 1 h MM by Direct |1 kV to 40 kv 6.6%

Current (<1 Tester @ 50 Hz

method

GHz)

(Measure)

ELECTRO-

TECHNICAL- By using six and half

Alternating AC Voltage @ 50 Hz, |digital Multimeter by s o
/ Current (< 1 60 Hz and 1 kHz Direct/comparison TOmV jo 290 V. p-o6yet00.12 %

GHz) Method

(Measure)

ELECTRO-

TECHNICAL- By using six and half

Alternating AC Voltage @ 50 Hz, |digital Multimeter by o o
8 Current (< 1 60 Hz and 1 kHz Direct/comparison FmY to gV 5.2 %10 0.56 %

GHz) Method

(Measure)

ELECTRO-

TECHNICAL- By using six and half

Alternating AC Voltage @ 50 Hz, |digital Multimeter by 0
? Current (< 1 60 Hz and 1 kHz Direct/comparison 1Vto 0V 0.19%

GHz) Method

(Measure)
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Measurand or Reference
Material/Type of instrument
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additional parameters
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S.No Discipline / Group or::a::z;i:ll"t:db;ec;:::::i::;ed Method or procedure where applicable(Range Cageb?ﬁ:;?glwfg)t(:)
Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- By using six and half
Alternating AC Voltage @ 50 Hz, |digital Multimeter by 0
10 Current (< 1 60 Hz and 1 kHz Direct/comparison L0V o0y 0.19%
GHz) Method
(Measure)
ELECTRO-
TECHNICAL- By using six and half
Alternating AC Voltage @ 50 Hz, |digital Multimeter by ¥ o
11 Current (< 1 60 Hz and 1 kHz Direct/comparison 19Quy 134 V 0.12¥6 to 0.13 %
GHz) Method
(Measure)
ELECTRO-
TECHNICAL- By using six and half
12 Alternating AC Voltage @ 50 Hz, |digital Multimeter by 100 V to 750 V 0.19 % t0 0.12 %

Current (< 1
GHz)

60 Hz and 1 kHz

Direct/comparison
Method

(Measure)
ELECTRO-
TECHNICAL- using Multifunction
13 |Alternating AC Current @ 50 Hz |Calibrator by Direct |1 mA to 10 mA 0.4%
Current (< 1 method
GHz) (Source)
ELECTRO-
TECHNICAL- using Multifunction
14 |Alternating AC Current @ 50 Hz |Calibrator by Direct |10 mA to 100 mA 0.4%1t00.4%

Current (<1
GHz) (Source)

method
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S.No

Discipline / Group

Measurand or Reference
Material/Type of instrument
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* Calibration and
Measurement
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ELECTRO-
TECHNICAL- using Multifunction
15 |Alternating AC Current @ 50 Hz |Calibrator by Direct |100 mAto 1A 0.4%1t00.4%
Current (<1 method
GHz) (Source)
ELECTRO-
TECHNICAL- using Multifunction
16 |Alternating AC Current @ 50 Hz |Calibrator by Direct 200 pAto 1 mA 1.23%t00.4 %
Current (< 1 method.
GHz) (Source)
ELECTRO-
TECHNICAL- using Multifunction
17 |Alternating S CYTERt @ ) Ha Calibrator by Direct |1 Ato10A 0.4 %t00.45%
Current (< 1 ' method
GHz) (Source)
ELECTRO- By using
TECHNICAL- . Multifunction
18 |Alternating  |AC High Current @ i rator with 20 A to 1000 A 1.1%
50 Hz : .
Current (< 1 current coil by Direct
GHz) (Source) Method
ELECTRO-
TECHNICAL- using Multifunction
19 |Alternating  |AC.Voltage @ S0 Hz | bator by Direct |10V to 100V 0.37 % t0 0.37 %
to 1 kHz
Current (< 1 method
GHz) (Source)
ELECTRO-
TECHNICAL- using Multifunction
20 |Alternating AC Voltage @ 50 Hz Calibrator by Direct [1Vto10V 0.37%

Current (<1
GHz) (Source)

to 1 kHz

method
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ELECTRO-
TECHNICAL- using Multifunction
21 |Alternating ﬁ)clvlfﬁgge @ 30 HZ 1 alibrator by Direct |10 mVto 100 mV  [1.22 % t0 0.36 %
Current (< 1 method
GHz) (Source)
ELECTRO-
TECHNICAL- using Multifunction
22 |Alternating ﬁ)clvlfll_fjge @ 30 HZ | alibrator by Direct |100 mVto 1V 0.36 % t0 0.37 %
Current (< 1 method
GHz) (Source)
ELECTRO-
TECHNICAL- using Multifunction
23 |Alternating ﬁ)clvli’l'_fgge @ 30 HZ | calibrator by Direct 100 V to 750 V 0.37 % to 0.39 %
Current (< 1 method
GHz) (Source)
ELECTRO-
TECHNICAL- using Multifunction
24 |Alternating 'tb«oclVli)ll_’lcgge @RONZ Calibrator by Direct |5 mV to 10 mV 471 %t01.22%
Current (< 1 method
GHz) (Source)
ELECTRO-
TECHNICAL- . :
25 |Alternating ~ |C@pacitance @ 1 By using Decade f, - oy g0 1.2%
kHz Capacitance Box
Current (<1
GHz) (Source)
ELECTRO-
TECHNICAL- . .
26 |Alternating Capacitance @ 1 By using Decade 1 nFto 10 nF 1.2%
kHz Capacitance Box
Current (<1
GHz) (Source)
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ELECTRO-
TECHNICAL- . .
27 |Alternating ~ |C@Pacitance @ 1~ By using Decade f,4 \rio 100 uF [1.29%t0 1.3 %
kHz Capacitence Box
Current (< 1
GHz) (Source)
ELECTRO-
TECHNICAL- : ,
28 |Alternating  |C@pacitance @ 1 By using Decade f, 5 et 900 pF 1.2%
kHz Capacitance Box
Current (< 1
GHz) (Source)
ELECTRO-
TECHNICAL- . .
29 |Alternating ~ |C@pacitance @ 1 By using Decade f, 40 oo 1000 nF |1.2%
kHz Capacitance Box
Current (< 1
GHz) (Source)
ELECTRO-
TECHNICAL- By Direct Method
30 |Alternating Inductance @ 1 kHz |using Decade 1 mH to 10 mH 1.3%
Current (< 1 Inductance Box
GHz) (Source)
ELECTRO-
TECHNICAL- By Direct Method
31 |Alternating Inductance @ 1 kHz |using Decade 10 mH to 100 mH 1.2%
Current (< 1 Inductance Box
GHz) (Source)
ELECTRO-
TECHNICAL- By Direct Method
32 |Alternating Inductance @ 1 kHz |using Decade 100 yH to 1000 uH  |1.7 % t0 1.3 %

Current (<1
GHz) (Source)

Inductance Box
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ELECTRO-
TECHNICAL- By Direct Method
33 |Alternating Inductance @ 1 kHz |using Decade 100mH to 1000mH |1.2%
Current (< 1 Inductance Box
GHz) (Source)
'IIE'EEIC-I-II-\IFIKSAL By using six and half
digital Multimeter by 0 0
34 |DIRECT DC Current Direct/Comparison 100mAto1A 0.065 % t0 0.13 %
CURRENT B
(Measure)
'IIE'EEIC-ILFTSAL By using six and half
digital Multimeter by q o
35 |DIRECT DC Current Direct/Comparison 1Ato10A 0.13% t00.19 %
CURRENT Bt
(Measure)
'IIE'EEIC-I-II-\IFI{(?AL By using six and half
digital Multimeter by 0 0
36 |DIRECT DC Current Direct/Comparison 1 mAto 10 mA 0.13 % t0 0.081 %
CURRENT Metted P
(Measure)
'IIE'EEZIC-I-II-\IFI{(?AL By using six and half
digital Multimeter by 0 o
37 |DIRECT DC Current Direct/Comparison 10 pA to 100 pA 1.19%t0 0.14 %
CURRENT Mot P
(Measure)
'IIE'EEZIC-I-II-\IPI\(?AL By using six and half
digital Multimeter by 0 0
38 |DIRECT DC Current Direct/Comparison 10 mA to 100 mA 0.081 % to 0.065 %
CURRENT Yooy P
(Measure)
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ELECTRO- i '
By using six and half
TECHNICAL- digital Multimeter b
39 |DIRECT DC Current 9 . Y1100 MA to 1 mA 0.14 % t0 0.13 %
Direct/Comparison
CURRENT
Method
(Measure)
REMEL e ey
40 |DIRECT DC High Voltage | Voltage Probe With 1, ;45 49 kv 6.6%
Tester Digital Multimeter by
CURRENT i
Direct Method
(Measure)
ELECTRO- By using six and half
TECHNICAL- digital Multimeter b
i |y DC Voltage g Y101 mVto 1 mv 4.15 % t0 0.43 %
Direct/ comparison
CURRENT
Method
(Measure)
ELECTRO- By using six and half
TECHNICAL- digital Multimeter b
O Hetih DC Voltage 9 Y11 mv to 10 mv 0.43 % to 0.048 %
Direct/ comparison
CURRENT
Method
(Measure)
ELECTRO- By using six and half
TECHNICAL- Digit Multimeter b
43 |DIRECT DC Voltage = con |1Vto10V 0.017%
Direct/ comparison
CURRENT
method.
(Measure)
ELECTRO- By using six and half
TECHNICAL- digital Multimeter b
44 |DIRECT DC Voltage 9 ) Y110 mV to 100 mv 0.048 % to 0.019 %
Direct/ comparison
CURRENT
Method
(Measure)
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Measured /Instrument
'IIE'EEIC-I-II-\IFIKSAL By using six and half
digital Multimeter by o o
45 |DIRECT DC Voltage Diseet/CaTBaTEoN 10Vto 100V 0.017 % to 0.018 %
CURRENT e P
(Measure)
'IIE'EEIC-I-II-\IFIKSAL By using six and half
digital Multimeter by 0 0
46 |DIRECT DC Voltage DirtRit compasdeh 100mVtolV 0.019 % to 0.017 %
CURRENT et P
(Measure)
'IIE'EEIC-ILFTSAL By using six and half
digital Multimeter by b 0
47 |DIRECT DC Voltage Direct/comparison 100 V to 1000 V 0.018 % to 0.019 %
CURRENT P P
(Measure)
By using
'IIE'EEIC-ILF:gAL Multifunction
Low Resistance Calibrator and six
48 |DIRECT g 1 mohm to 10 mohm|]0.13%
CURRENT Measurement and half digit
Multimeter by V /|
(Measure) Method
By using
.IIE_IE(E]C_I-II-\IF:SAL Multifunction
19 |DIRECT Low Resistance Calibrator and six 10 mohm to 100 0.13%
CURRENT Measurement and half digit mohm 270
Multimeter by V / |
(Measure) Method
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By using
'IIE'E(EZIC-I-II;IF:(?AL Multifunction
Low Resistance Calibrator and six 100 mohm to 1000 0
50 |DIRECT . 0.13%
Measurement and half digit mohm
CURRENT .
(Measure) Multimeter by V / |
Method
ELECTRO-
TECHNICAL- By using six and half
51 |DIRECT Resistance digital Multimeter by |1 k ohm to 10 k ohm |0.013%
CURRENT Direct Method
(Measure)
ELECTRO-
TECHNICAL- By using six and half
52 |DIRECT Resistance digital Multimeter by |1 Mohm to 10 Mohm |0.013 % to 0.047 %
CURRENT Direct Method
(Measure)
ELECTRO-
TECHNICAL- By using six and half
53 |DIRECT Resistance digital Multimeter by |1 ohm to 10 ohm 0.46 % to 0.06 %
CURRENT Direct Method
(Measure)
ELECTRO-
TECHNICAL- By using six and half
54 |DIRECT Resistance digital Multimeter by igrﬁ ohmto 100k 14 5739,
CURRENT Direct Method:
(Measure)
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ELECTRO-
TECHNICAL- By using six and half
55 |DIRECT Resistance digital Multimeter by mmhm 0100 16047 % t0 0.95 %
CURRENT Direct Method
(Measure)
ELECTRO-
TECHNICAL- By using six and half
56 |DIRECT Resistance digital Multimeter by |10 ohm to 100 ohm |0.06 % to 0.016 %
CURRENT Direct Method
(Measure)
ELECTRO-
TECHNICAL- By using six and half
57 |DIRECT Resistance digital Multimeter by I%/I%?]:;Ohm w1 0.013%
CURRENT Direct Method
(Measure)
ELECTRO-
TECHNICAL- By using six and half
58 |DIRECT Resistance digital Multimeter by | 100 ohm to 1 k ohm [0.016 % to 0.013 %
CURRENT Direct Method
(Measure)
ELECTRO-
TECHNICAL- using Multifunction
59 |DIRECT DC Current Calibrator by Direct |1 Ato 10 A 0.25 % t0 0.31 %
CURRENT method
(Source)
ELECTRO-
TECHNICAL- using Multifunction
60 |DIRECT DC Current Calibrator by Direct |1 mAto 10 mA 0.26 % to 0.3 %
CURRENT method
(Source)
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ELECTRO-
TECHNICAL- using Multifunction
61 |DIRECT DC Current Calibrator by Direct |10 mA to 100 mA 0.27 % to 0.26 %
CURRENT method
(Source)
ELECTRO-
TECHNICAL- using Multifunction
62 |DIRECT DC Current Calibrator by Direct |100 mAto 1A 0.26 % to 0.25 %
CURRENT method
(Source)
ELECTRO-
TECHNICAL- using Multifunction
63 |DIRECT DC Current Calibrator by Direct 200 pAto 1 mA 0.92 % t0 0.26 %
CURRENT method
(Source)
ELECTRO- By using
TECHNICAL- Multifunction
64 |DIRECT DC High Current Calibrator with 20 Ato 1000 A 1.25 % t0 0.95 %
CURRENT current coil by Direct
(Source) method.
ELECTRO-
TECHNICAL- using Multifunction
65 |DIRECT DC Voltage Calibrator by Direct |1 mV to 10 mV 11.34 % t0 0.26 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- using Multifunction
66 |DIRECT DC Voltage Calibrator by Direct [1Vto10V 0.26 % t0 0.25 %
CURRENT Method
(Source)
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. Method or procedure where applicable(Range .
or measured / Quantity and Frequency) Capability(CMC)(*)
Measured /Instrument
ELECTRO-
TECHNICAL- using Multifunction
67 |DIRECT DC Voltage Calibrator by Direct |10 mV to 100 mV 0.26 % t0 0.23 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- using Multifunction
68 |DIRECT DC Voltage Calibrator by Direct |10V to 100V 0.25%
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- using Multifunction
69 |DIRECT DC Voltage Calibrator by Direct |100 mVto 1V 0.23 % t0 0.26 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- using Multifinction
70 |DIRECT DC Voltage calibrator by Direct |100 V to 1000V 0.25 % t0 0.24 %
CURRENT method
(Source)
ELECTRO-
TECHNICAL- By using low value
71 |DIRECT Low Resistance Resistance Box by rlnoomﬂhm to 100 2.90 % to 1.81 %
CURRENT Direct Method
(Source)
ELECTRO-
TECHNICAL- By using low value
72 |DIRECT Low Resistance Resistance Box by rlnooohmohm to 1000 1.81 % t00.43 %
CURRENT Direct Method
(Source)
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or measured / Quantity procequre where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- using Decade
73 |DIRECT Resistance Resistance Box by |1 kohm to 10 kohm [0.13 % to 0.13 %
CURRENT Direct Method.
(Source)
ELECTRO-
TECHNICAL- using Decade
74 |DIRECT Resistance Resistance Box by |1 Mohm to 10 Mohm |0.13 % to 0.13 %
CURRENT Direct Method.
(Source)
ELECTRO-
TECHNICAL- using Decade
75 |DIRECT Resistance Resistance Box by 1 ohm to 10 ohm 1.25% t0 0.17 %
CURRENT Direct Method
(Source)
ELECTRO-
TECHNICAL- using Decade
76 |DIRECT Resistance Resistance Box by ighkrghm toA00 0.12%
CURRENT Direct Method.
(Source)
ELECTRO-
TECHNICAL- using Decade
77 |DIRECT Resistance Resistance Box by I%/I%rl:/lrghm 0100 0.12% to 1.15 %
CURRENT Direct Method.
(Source)
ELECTRO-
TECHNICAL- using Decade
78 |DIRECT Resistance Resistance Box by 10 ohm to 100 ohm ]0.17 % to 0.12 %
CURRENT Direct Method.
(Source)
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ELECTRO-
TECHNICAL- using Decade
79 |DIRECT Resistance Resistance Box by I}A%%r';"hm tol 0.12 % t0 0.13 %
CURRENT Direct Method.
(Source)
ELECTRO-
TECHNICAL- using Decade
80 |DIRECT Resistance Resistance Box by |100 ohm to 1 kohm |0.12%
CURRENT Direct Method.
(Source)
ELECTRO- RTD PT-100,
TECHNICAL- Temperature by using six and half
81 |TEMPERATURE |Indicators / digit Multimeter by [(-) 200 °C to 600 °C ]0.39°C
SIMULATION Controllers / Sensing |Direct Method
(Measure) Devices
ELECTRO- Thermocouple Type
TECHNICAL- B / Temperature by using six and half
82 |TEMPERATURE [Indicators/ digit Multimeter by 450 °C to 1800 °C 1.2°C
SIMULATION Controllers / Sensing |Direct Method
(Measure) Devices
ELECTRO- Thermocouple Type
TECHNICAL- E / Temperature by using six and half | o
83 |TEMPERATURE |Indicators / digit Multimeter by ((): 200°Ct0 1000 |4 550¢
SIMULATION Controllers / Sensing |Direct Method
(Measure) Devices
ELECTRO- Thermocouple Type |
TECHNICAL- | Temperature by using six and half | - A
84 |TEMPERATURE |Indicators/ digit Multimeter by (c) 200°Cto 1200 14 540¢
SIMULATION Controllers / Sensing |Direct Method
(Measure) Devices
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Measured /Instrument

Method or procedure
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ELECTRO- Thermocouple Type
TECHNICAL- K / Temperature by using six and half | o
85 |TEMPERATURE |Indicators / digit Multimeter by ((): 200°Cto 1370 14 360¢
SIMULATION Controllers / Sensing |Direct Method
(Measure) Devices
ELECTRO- Thermocouple Type
TECHNICAL- N / Temperature by using six and half | - o
86 |TEMPERATURE |Indicators / digit Multimeter by (c) 200°Cto 1300 14 470¢
SIMULATION Controllers / Sensing | Direct Method
(Measure) Devices
ELECTRO- Thermocouple Type
TECHNICAL- R / Temperature by using six and half
87 |TEMPERATURE |Indicators/ digit Multimeter by |0 to 1750 °C 1.18°C
SIMULATION Controllers / Sensing |Direct Method
(Measure) Devices
ELECTRO- Thermocouple Type
TECHNICAL- S / Temperature by using six and half
88 |TEMPERATURE |Indicators / digit Multimeter by |0 to 1750 °C 1.18°C
SIMULATION Controllers / Sensing |Direct Method
(Measure) Devices
ELECTRO- Thermocouple Type
TECHNICAL- T / Temperature by using six and half
89 |TEMPERATURE |Indicators / digit Multimeter by |(-) 200 °C to 400 °C ]0.36°C
SIMULATION Controllers / Sensing |Direct Method
(Measure) Devices
ELECTRO- RTD PT-100
TECHNICAL- Temperature By using Universal
90 |TEMPERATURE |[Indicators / Calibrator by Direct |(-)200 °C to 600 °C |0.4°C
SIMULATION Controllers / Sensing |Method
(Source) Devices
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Measured /Instrument

Method or procedure
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ELECTRO- Thermocouple Type
TECHNICAL- B Temperature By using Universal
91 |TEMPERATURE |[Indicators / Calibrator by Direct [450 °C to 1800 °C 0.59°C
SIMULATION Controllers / Sensing |Method
(Source) Devices
ELECTRO- Thermocouple Type
TECHNICAL- E Temperature By using Universal
92 |TEMPERATURE |Indicators / Calibrator by Direct [(-)200 °C to 1000 °C |0.36°C
SIMULATION Controllers / Sensing | Method
(Source) Devices
ELECTRO- Thermocouple Type |
TECHNICAL- Temperature by using Universal
93 |TEMPERATURE |Indicators / Calibrator by Direct [(-)200 °C to 1200 °C |0.36°C
SIMULATION Controllers / Sensing |Method
(Source) Devices
ELECTRO- Thermocouple Type
TECHNICAL- K Temperature By using Universal
94 |TEMPERATURE |Indicators / Calibrator by Direct [(-)200 °Cto 1370 °C |0.36°C
SIMULATION Controllers / Sensing |Method
(Source) Devices
ELECTRO- Thermocouple Type
TECHNICAL- N Temperature By using Universal o
95 |TEMPERATURE |Indicators / Calibrator by Direct E’C) 200 °C't0 1300 0.37°C
SIMULATION Controllers / Sensing |Method
(Source) Devices
ELECTRO- Thermocouple Type
TECHNICAL- R Temperature By using Universal
96 |TEMPERATURE |[Indicators / Calibrator by Direct |0 to 1750 °C 0.59°C
SIMULATION Controllers / Sensing |Method
(Source) Devices
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Measurand or Reference
Material/Type of instrument Calibration or Measurement Maeda(fi:ir::;lenZ::rl:lgei:rgd * Calibration and
S.No Discipline / Group | or material to be calibrated p Measurement

or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO- Thermocouple Type
TECHNICAL- S Temperature By using Universal
97 |TEMPERATURE |Indicators / Calibrator by Direct [0to 1750 °C 0.58°C
SIMULATION Controllers / Sensing |Method
(Source) Devices
ELECTRO- Thermocouple Type
TECHNICAL- T Temperature By using Universal
98 |TEMPERATURE |[Indicators / Calibrator by Direct [(-) 200 °C to 400 °C ]0.36°C
SIMULATION Controllers / Sensing | Method
(Source) Devices
ELECTRO-
TECHNICAL- s . by using Digital
99 [TIME & \?vlgétc?: /T'H”;irr/;;?grs Time Calibrator by |1's 0.12s
FREQUENCY Comparison Method
(Measure)
ELECTRO-
TECHNICAL- - \ by using Digital
100 [TIME & " S ;FLirgirr/rr?et?grs Time Calibrator by |1sto10's 0.125t00.23 5
FREQUENCY Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Y . by using Digital
101 |TIME & \[/)Vlg:(:;l /T:fc‘)irr/mséggrs Time Calibrator by [10sto 60 s 0.235t00.52's
FREQUENCY Comparison Method
(Measure)
ELECTRO-
TECHNICAL- .- . by using Digital
102 |TIME & \[/)\/Ig:f?ﬁl /T:fc‘)irr/nfé‘t’:rs Time Calibrator by :_132888 : El5ohhr3)t° 745t013.7 s
FREQUENCY Comparison Method
(Measure)
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Measurand or Reference
Material/Type of instrument Calibration or Measurement Maeda(fi:ir::;lenZ::;gei:rgd * Calibration and
S.No Discipline / Group | or material to be calibrated p Measurement

or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO-
TECHNICAL- .- . by using Digital
103 | TIME & \?V'g;tcah' /T'Hr*;irr/rnsége'“’rs Time Calibrator by iggg;(sl(gr%:)o 1.57st0 7.4
FREQUENCY Comparison Method
(Measure)
ELECTRO-
TECHNICAL- | pigital Timer / Stop  |2Y Using Digital 36000 s (10 hr) to
104 |TIME & Watch / Hour meters Time Calibrator by 86400 s (24 hrs) 13.7sto 27 s
FREQUENCY Comparison Method
(Measure)
ELECTRO-
TECHNICAL- s . by using Digital
105 |TIME & \?\;g&ahl ;FLirgirr/rT?et?eprs Time Calibrator by |60 s to 3600 s 0.51sto1l.6s
FREQUENCY Comparison Method
(Measure)
ELECTRO-
TECHNICAL- By using six and half
106 |TIME & Frequency digital Multimeter by |10 Hz to 50 Hz 0.035 % t0 0.015 %
FREQUENCY Direct Method
(Measure)
ELECTRO-
TECHNICAL- By using six and half
107 |TIME & Frequency digital Multimeter by |50 Hz to 10 kHz 0.015%
FREQUENCY Direct Method
(Measure)
ELECTRO-
TECHNICAL- . .
108 | TIME & Frequency gfr'ggtﬁgtbhrggor OY" 110 Hz to 45 Hz 0.036 % t0 0.17 %
FREQUENCY
(Source)
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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 calibrator by
109 |TIME & Frequency - 100 Hz to 1000 Hz [0.17%
FREQUENCY
(Source)
ELECTRO-
TECHNICAL; using Calibrator by
110 |TIME & Frequency direct method 1000 Hz to 10000 Hz|0.17 % to 0.006 %
FREQUENCY
(Source)
ELECTRO-
TECHNICRL- using Calibrator by
111 |TIME & Frequency direct method 50 Hz to 100 Hz 0.17%
FREQUENCY
(Source)
By using Digital
MECHANICAL- |SPEED (Non-Contact |Tachometer and
112 |ACCELERATION |type) Centrifuge / procedure based on |50 rpm to 5000 rpm |1.6 rpom to 7.1 rpm
AND SPEED RPM Source SANAS TR 45-2
guidelines.
By Comparison
MECHANICAL- |SPEED (Non-Contact [M€thod using Digital
113 |ACCELERATION |type) Centrifuge TaCho(;“eteg a”‘é 5000 rpm t0 15000 15 4 01 6 10 rpm
AND SPEED  |/RPM Source ProcSaylc ¢ageq on rem

SANAS TR 45-2
guidelines.
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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:lll::db;eoc::::i::ted Method or procedure where applicable(Range Ca I\/Iaeba:;:r?gln:g)t(ﬂ
Measured /Instrumem):l and Frequency) P Y -
By Comparison
method using Digital
MECHANICAL- SPEED (Non-Contact |Tachometer and 15000 rpm to 90000
114 |ACCELERATION S d based 10 rpm to 20 rpm
AND SPEED type) RPM Source procedure based on |rpm
SANAS TR 45-2
guidelines.
By using Digital
Tachometer and
MECHANICAL- |SPEED (NON- \S’(‘;"S'riz'id”ve oot B A
115 [ACCELERATION [ CONTACT TYPE) oY P 10rpm
comparison method. | 15000 rpm
AND SPEED Tachometer
Procedure based on
SANAS TR 45-2
guidelines.
By using Digital
Tachometer and
MECHANICAL- |SPEED (NON- ;’;:'rite"%d”"e
116 |ACCELERATION |CONTACT TYPE) v 100 rpm to 500 rpm |[2.5rpm
comparison method.
AND SPEED Tachometer
Procedure based on
SANAS TR 45-2
guidelines.
By using Digital
Tachometer and
Variable drive
MECHANICAL- |SPEED (NON-
117 | ACCELERATION | CONTACT TYPE) zg‘gcgr?gon o 1000 pm €05000° 1 4 rpm
AND SPEED  |Tachometer P |

Procedure based on
SANAS TR 45-2
guidelines.
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Mrt(:?'?aul;?;:eoorfﬁifsi:ﬁ:\c:nt . . Meas_u_rement range and * Calibration and
S:No | Discipline / Group | or material to be calibrated “Mothod o procedure. | where applicabie(Range Measurement
Y and Frequency) Capability(CMC)(*)
Measured /Instrument
By using Digital
Tachometer and
Variable drive
MECHANICAL- |SPEED (NON-
118 |ACCELERATION |CONTACT TYpE)  |SOUrce by 15000 rpm to 20000 |5, ,
comparison method. |rpm
AND SPEED Tachometer
Procedure based on
SANAS TR 45-2
guidelines.
By using Digital
Tachometer and
Variable drive
MECHANICAL- |SPEED (NON-
119 |ACCELERATION |CONTACT TYPE) ~ |SOurce by 20000 rpm to 50000 |54, ,
comparison method. |rpm
AND SPEED Tachometer
Procedure based on
SANAS TR 45-2
guidelines.
By using Digital
Tachometer and
MECHANICAL- |SPEED (NON- \S’;:'rack;'id”"e
120 |ACCELERATION |CONTACT TYPE) oY 50 rpom to 100 rpom  |1.1 rpm to 1.6 rpm
comparison method.
AND SPEED Tachometer
Procedure based on
SANAS TR 45-2
guidelines.
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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
By using Digital
Tachometer and
Variable drive
MECHANICAL- |SPEED (NON-
121 |ACCELERATION |CONTACT TYpE)  |SOUrce bY 200 rpmto 1000 . |5 5,
comparison method. |rpm
AND SPEED Tachometer
Procedure based on
SANAS TR 45-2
guidelines.
By using Digital
Tachometer and
Variable drive
MECHANICAL- |SPEED (NON-
122 |ACCELERATION |CONTACT TYPE) ~ |SOurce by 5000 rpm to 10000 1., ,
comparison method. |rpm
AND SPEED Tachometer
Procedure based on
SANAS TR 45-2
guidelines.
By using Digital
Tachometer and
Variable drive
MECHANICAL- |SPEED (NON-
123 |ACCELERATION|CONTACT TYpE) ~ |SOUrce by >0000 rpm to 30000 |55,
comparison method. |rpm
AND SPEED Tachometer
Procedure based on
SANAS TR 45-2
guidelines.
By using Electronic
VOLUME Pipettes, Weighing Balance
Burettes, Volumetric |with a readability of
124 \I\;I(EESIGElCAL' flask & Measuring 0.1 mg by > 50 ml to 100 ml 5.4 ul
cylinders, Beaker, Gravimetric Method
Jar . Procedure as per
ISO 4787 standards .
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Measurand or Reference Measurement range and
Material/Type of instrument Calibration or Measurement additional aramgeters * Calibration and
S.No Discipline / Group | or material to be calibrated p Measurement

or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

By using Electronic
Weighing Balance
with a readability of

VOLUME
MECHANICAL- : . . 0.01 mg by
125 VOLUME Micropipette ( Piston Gravimetric Method |~ 10 ul to 100 pl 0.22ul
Operated) P
. Procedure as per
ISO 8655 part 6
standards
By using Electronic
Weighing Balance
with readability of
VOLUME
MECHANICAL- ) . : 0.01 mg, by
126 VOLUME Micropipette ( Piston Gravimetric Method. 1 mlto 10 ml 3.0ul
Operated)
Procedure as per ISO
8655 part 6
standard .
By using Electronic
. Weighing Balance
VOLUME Pipettes & . o
MECHANICAL- |Burettes, with a readability of
127 ; . 0.01 mg by 0.1mito1lml 0.33ul
VOLUME Syringe(Non medical , . hod
urpose only) Gravimetric Metho
P . Procedure as per
ISO 4787 standards .
By using Electronic
VOLUME Pipettes, Weighing Balance
Burettes, Volumetric |with a readability of
128 {\/"SEL']'QE'CAL' flask & Measuring  |0.01mg by >10mito50 ml  |5.44l

cylinders, Beaker,
Jar, Test Tubes

Gravimetric Method
. Procedure as per
ISO 4787 standards .
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Measurand or Reference
Material/Type of instrument Calibration or Measurement Maeda(fi:ir::;lenZ::rl:lgei:rgd * Calibration and
S.No Discipline / Group | or material to be calibrated p Measurement

or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

VOLUME Pipettes,
Burettes, Volumetric
flask and Measuring

By using Electronic
Weighing Balance
with a readability of

129 {\//IOEESQE“CAL' cylinders, 0.01 mg, by >1mlto 10 ml 0.82ul
Syringe(Non medical | Gravimetric Method.
purpose only), Procedure as per ISO
Beaker, Jar. 4787 standards .
By using Electronic
Weighing Balance
with a readability of
VOLUME
MECHANICAL- . . . 0.01 mg by
130 VOLUME g/hcg?aptlgs)tte ( Piston Gravimetric Method |~ 100 ul to 1000 pl ]0.55ul
P . Procedure as per
ISO 8655 part 6
standards .
MECHANICAL- - By using F1 Class
Digital Balance Class .
WEIGHING "7 |Standard Weight of
131 SCALE AND g?nd coarser. d = coarse i on up to 10000 g 0.08¢g
BALANCE +9 OIMLR 76 -1
{\IAVECI:GI_':\INI((S:AL Digital weighing By using E2 Class
132 Balance Class Il and |Standard Weight upto60g 0.58mg
SCALE AND coarser.d=1m based OIMLR 76 -1
BALANCE -a=21mg
{\IAVE(I:(L-IQNIEAL Digital weighing By using F1 Class
133 Balance Class Il and |Standard Weight up to 3000 g 59.27mg
SCALE AND i
BALANCE coarser.d=0.19 based OIMLR 76 -1
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Mrt(:?'?aul;?;:eoorfﬁifsi:ﬁ:\c:nt . . Meas_u_rement range and * Calibration and
S.No | Discipline / Group or::a::z;i:lll::db;eoc:;i::iited Callhlzreatt’:g: g: I;/I;acset:;::zent v:#:::g:::ﬁ:;?:::;ﬂ:e Meqs_urement
Y and Frequency) Capability(CMC)(*)
Measured /Instrument
\I\//Ivifgl_'?‘lwgp‘l‘ Digital weighing By using E2 Class
134 Balance Class Il and |Standard Weight up to 220 g 0.58mg
SCALE AND coarser.d=1m based OIMLR 76 -1
BALANCE -d=1mg
By using E2 Class
Weights / Weight
MECHANICAL- |Weights Class F1 Box and Digital
135 WEIGHTS and coarser Balance of 0.01 mg 109 0.057mg
by ABBA method as
per OIML - R-111-1.
By using E2 Class
Weights / Weight
MECHANICAL- |Weights Class F1 Box and Digital
136 WEIGHTS and coarser Balance of 0.1 mg S0 g-12n9
by ABBA method as
per OIML - R-111-1.
By using E2 Class
Weights / Weight
MECHANICAL- |Weights Class F1 Box and Digital
137 WEIGHTS and coarser Balance of 0.01 mg 3 §r057mg
by ABBA method as
per OIML - R-111-1.
By using E2 Class
Weights / Weight
MECHANICAL- [Weights Class F1 Box and Digital
138 WEIGHTS and coarser Balance of 0.1 mg 2904 0.133mg
by ABBA method as
per OIML - R-111-1.
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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)(*)

139

MECHANICAL-
WEIGHTS

Weights Class F1
and coarser

By using E2 Class
Weights / Weight
Box and Digital
Balance of 0.01 mg
by ABBA method as
per OIML - R-111-1.

50 ¢

0.057mg

140

MECHANICAL-
WEIGHTS

Weights Class F2
and coarser

By using E2 Class
Weights / Weight
Box and Digital
Balance of 0.01 mg
by ABBA method as
per OIML - R-111-1.

lg

0.057mg

141

MECHANICAL-
WEIGHTS

Weights Class F2
and coarser

By using E2 Class
Weights / Weight
Box and Digital
Balance of 0.01 mg
by ABBA method as
per OIML - R-111-1.

100 mg

0.035mg

142

MECHANICAL-
WEIGHTS

Weights Class F2
and coarser

By using E2 Class
Weights / Weight
Box and Digital
Balance of 0.01 mg
by ABBA method as
per OIML - R-111-1.

29

0.057mg

143

MECHANICAL-
WEIGHTS

Weights Class F2
and coarser

By using E2 Class
Weights / Weight
Box and Digital
Balance of 0.01 mg
by ABBA method as
per OIML - R-111-1.

200 mg

0.035mg
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* Calibration and
Measurement
Capability(CMC)(*)

144

MECHANICAL-
WEIGHTS

Weights Class F2
and coarser

By using F1 Class
Weights / Weight
Box and Digital
Balance of 0.01 g by
ABBA method as per
OIML - R-111-1.

2000 g

0.01g

145

MECHANICAL-
WEIGHTS

Weights Class F2
and coarser

By using E2 Class
Weights / Weight
Box and Digital
Balance of 0.01 mg
by ABBA method as
per OIML - R-111-1.

0.057mg

146

MECHANICAL-
WEIGHTS

Weights Class F2
and coarser

By using E2 Class
Weights / Weight
Box and Digital
Balance of 0.01 mg
by ABBA method as
per OIML - R-111-1.

50 mg

0.035mg

147

MECHANICAL-
WEIGHTS

Weights Class F2
and coarser

By using E2 Class
Weights / Weight
Box and Digital
Balance of 0.01 mg
by ABBA method as
per OIML - R-111-1.

500 mg

0.035mg

148

MECHANICAL-
WEIGHTS

Weights Class M1
and coarser

By using E2 Class
Weights / Weight
Box and Digital
Balance of 0.01 mg
by ABBA method as
per OIML - R-111-1.

1 mg

0.035mg
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By using E2 Class
Weights / Weight
MECHANICAL- |Weights Class M1 Box and Digital
149 WEIGHTS and coarser Balance of 0.01 mg 10 mg 0.035mg
by ABBA method as
per OIML - R-111-1.
By using F1 Class
Weights / Weight
MECHANICAL- |Weights Class M1 Box and Digital
150 WEIGHTS and coarser Balance of 0.01 g by 10QQ 9 0.01%
ABBA method as per
OIML - R-111-1.
By using E2 Class
Weights / Weight
MECHANICAL- |Weights Class M1 Box and Digital
151 WEIGHTS and coarser Balance of 0.01 mg 2 mg p.033mg
by ABBA method as
per OIML - R-111-1.
By using E2 Class
Weights / Weight
MECHANICAL- |Weights Class M1 Box and Digital
152 WEIGHTS and coarser Balance of 0.01 mg 20 mg 0.035mg
by ABBA method as
per OIML - R-111-1.
By using E2 Class
Weights / Weight
MECHANICAL- |Weights Class M1 Box and Digital
153 WEIGHTS and coarser Balance of 0.01 mg > Mg 0.035mg
by ABBA method as
per OIML - R-111-1.
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where applicable(Range
and Frequency)

Capability(CMC)(+)

By using F1 Class
Weights / Weight

MECHANICAL- |Weights Class M1 Box and Digital
154 WEIGHTS and coarser Balance of 0.01 g by >009 0.01g
ABBA method as per
OIML - R-111-1.
By using F1 Class
Weights / Weight
MECHANICAL- |Weights Class M2 Box and Digital
155 WEIGHTS and coarser Balance of 0.1 g by 2890 9 0.10%
ABBA method as per
OIML - R-111-1.
Temperature and RH | By Using
THERMAL- Data Loggers, Digital |Temperature / RH
i 0, 0,
156 | SPECIFIC HEAT Thermohygrometers Ser?sor with . 20°A>rh to 95 %rh @ 2 6%rh
& HUMIDITY ,Templerature and Indicators, Humidity [25°C
RH Indicators with Generator by
Sensors. Comparison Method
Temperature and RH |Digital Temperature
e |Pat Loosers Dol ity it
157 |SPECIFIC HEAT ¥ ‘ SR 5 °C to 50 °C 0.77°C
& HUMIDITY Temperature and RH |Humidity Generator

Indicator with
Sensors,

by Comparison
Method
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Measurement range and
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where applicable(Range
and Frequency)

* Calibration and
Measurement
Capability(CMC)(*)

Temperature and RH
Indicator with
Sensors / Systems of

By Using

THERMAL- Stability Chambers , |Temperature/ RH 0 s
158 |SPECIFIC HEAT |Humidity Chambers, |indicator with sensor ggoé’ i tor35%rh @ 2.8%rh
& HUMIDITY Humidity Generators |/ Data Logger by
, Humidity Comparison Method
Calibrators.(Single
Position)
Temperature and RH
Indicator with
Sensors / Systems of |Using Temperature/
THERMAL- Stability Chambers , |RH Indicator with o X B
159 |SPECIFIC HEAT |Humidity Chambers, |sensor / Data Logger fh Ct050°C@30%g goc
& HUMIDITY Humidity Generators |by Comparison
, Humidity Method
Calibrators.(Single
Position)
Glass
Thermometers, RTD
/ Thermocouples
with or without
Indicator/controllers, |Oil Bath, Digital
Temperature Multimeter, RTD
160 |THERMAL- Recorders, sensor, Universal 25 °C to 250 °C 0.7°C
TEMPERATURE .
Temperature Calibrator by
Gauges, Digital Comparison Method.
Thermometers,
Temperature
Transducers with
Indicators
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Calibration or Measurement
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Measurement range and
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where applicable(Range
and Frequency)

* Calibration and
Measurement
Capability(CMC)(*)

Glass
Thermometers, RTD
/ Thermocouples
with or without
Indicator/controllers,

Cold Bath, Digital

THERMAL- Temperature Multimeter, RTD
161 Recorders, sensor, Universal -40 °C to 25 °C 0.41°C
TEMPERATURE )
Temperature Calibrator by
Gauges, Digital Comparison Method
Thermometers,
Temperature
Transducers with
Indicators
RTD /
Thermocouples with
or without
Indicator/controllers, Dry Bath, Digital
Temperature .
THERMAL- Recorders, Multlmeter., RTD . o A
162 TEMPERATURE |Temperature sen'sor, Universal 250 °Cto 400 °C 0.7°C
L Calibrator by
Gauges, Digital .
comparison method.
Thermometers,
Temperature
Transducers with
Indicators
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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)(*)

Temperature
Indicators with
Sensors / System of
Water Bath,
Incubator(For Non

medical purpose Using RTD sensors,

only), BOD Digital Multimeter
163 |THERMAL- _jIncubator(For Non ;e ol calibrator, [25 °Cto 250 °c 073 °C
TEMPERATURE |medical purpose . :
single point by
oy'y), Pens, Wall Comparison Method
in Oven/Chambers, P
Tray Dryers,
Temperature
Bath,Autoclave(For
Non medical
purpose only)
Temperature
Indicators with
Sensors / System of
Water Bath, Using RTD sensors,
THERMAL- Incubator, BOD, Digital Multimeter,
164 Ovens, Cold Universal Calibrator, |5 °Cto 25 °C 0.73 °C
TEMPERATURE . . .
Chamber, Walk in single point by
Oven/Chambers, Comparison Method

Tray Dryers,
Refrigerators,
Temperature Bath

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

THE ULTIMATE CALIBRATION SERVICES, GALA NO 1 & 2, KAMALKUNJ CO-OP HSG

SOCIETY, BADLAPUR, THANE, MAHARASHTRA, INDIA

ISO/IEC 17025:2017

Certificate Number CC-3020 Page No 34 of 62
Validity 17/07/2022 to 16/07/2024 Last Amended on -
Measurand or Reference Measurement range and
Material/Type of instrument Calibration or Measurement additional aramgeters * Calibration and
S.No Discipline / Group | or material to be calibrated p Measurement

or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

Temperature
Indicators with
Sensors / System of

Water Bath,
Incubator, BOD, Using RTD sensors,
THERMAL- Ovens, Deep Digital Multimeter,
165 Freezers, Cold Universal Calibrator, |-40 °Cto 5 °C 0.73 °C
TEMPERATURE ) : :
Chamber, Walk in single point by
Oven/Chambers, Comparison Method
Tray Dryers, Blast
Freezers,
Refrigerators,
Temperature Bath
Temperature .
indicators with PHTET Al
THERMAL- >ensofs Adystem 47 yi]gei;?lol\iﬁrt?rlne(éter
166 |1EmpERATURE [OVeNS: Fumace, — e rsal Calibrator |2°0 “C t0 1000°C  12.69°C
High Temperature .
. by Comparison
Bath (Single
o Method
Position)
Thermocouples with
or without
Indicator/controllers, Using Dry Bath,
Temperature L .
Recorders tD|g|t§thMuIt|meter|, S
THERMAL- ' ype Thermocouple, o o o
167 | 1empERATURE |TeMPerature Universal Calibrator |00 “Ct0600°C — 12.68°C
Gauges, Digital .
by Comparison
Thermometers,
Method
Temperature
Transducers with
Indicators
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Measured /Instrument

Method or procedure
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and Frequency)

Capability(CMC)(+)

168

THERMAL-
TEMPERATURE

Thermocouples with
or without
Indicator/controllers,
Temperature
Recorders,
Temperature
Gauges, Digital
Thermometers,
Temperature
Transducers with
Indicators

Using Dry Bath,
Digital Multimeter, S
type Thermocouple,
Universal Calibrator
by Comparison
Method

600 °C to 1000 °C

2.68 °C
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Method or procedure
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Site Facility

ELECTRO-

TECHNICAL- By using six and half

Alternating digital Multimeter by 0 o
1 Current (< 1 AC Current @ 50 Hz Direct/comparison 100 pAto 1 mA 0.72 % t0 0.20 %

GHz) Method

(Measure)

ELECTRO-

TECHNICAL- By using six and half

Alternating AC Current @ 50 Hz |digital Multimeter by X o
2 Current (< 1 andl kHz Direct/comparison 1Ato R A §16 %10 0.38%

GHz) Method

(Measure)

ELECTRO-

TECHNICAL- By using six and half

Alternating AC Current @ 50 Hz |digital Multimeter by 0 o
3 Current (< 1 andl kHz Direct/comparison Limato LD mA 0.20% t0 0.25%

GHz) Method

(Measure)

ELECTRO-

TECHNICAL- By using six and half

Alternating AC Current @ 50 Hz |digital Multimeter by 0 o
4 Current (< 1 andl kHz Direct/comparison 10 mA to 100 A 0.25 %10 0.17 %

GHz) Method

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

or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO-

TECHNICAL- By using six and half

Alternating AC Current @ 50 Hz [digital Multimeter by 0
> Current (< 1 andl kHz Direct/comparison 100 M JO LA 0.17%

GHz) Method

(Measure)

ELECTRO-

TECHNICAL- .

: : By using HV Probe

g [|Alternating —1ACHigh Voltage 1 h MM by Direct |1 kV to 40 kv 6.6%

Current (<1 Tester @ 50 Hz

method

GHz)

(Measure)

ELECTRO-

TECHNICAL- By using six and half

Alternating AC Voltage @ 50 Hz, |digital Multimeter by s o
/ Current (< 1 60 Hz and 1 kHz Direct/comparison TOmV jo 290 V. p-o6yet00.12 %

GHz) Method

(Measure)

ELECTRO-

TECHNICAL- By using six and half

Alternating AC Voltage @ 50 Hz, |digital Multimeter by o o
8 Current (< 1 60 Hz and 1 kHz Direct/comparison FmY to gV 5.2 %10 0.56 %

GHz) Method

(Measure)

ELECTRO-

TECHNICAL- By using six and half

Alternating AC Voltage @ 50 Hz, |digital Multimeter by 0
? Current (< 1 60 Hz and 1 kHz Direct/comparison 1Vto 0V 0.19%

GHz) 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-
TECHNICAL- By using six and half
Alternating AC Voltage @ 50 Hz, |digital Multimeter by 0
10 Current (< 1 60 Hz and 1 kHz Direct/comparison L0V o0y 0.19%
GHz) Method
(Measure)
ELECTRO-
TECHNICAL- By using six and half
Alternating AC Voltage @ 50 Hz, |digital Multimeter by ¥ o
11 Current (< 1 60 Hz and 1 kHz Direct/comparison 19Quy 134 V 0.12¥6 to 0.13 %
GHz) Method
(Measure)
ELECTRO-
TECHNICAL- By using six and half
12 Alternating AC Voltage @ 50 Hz, |digital Multimeter by 100 V to 750 V 0.19 % t0 0.12 %

Current (< 1
GHz)

60 Hz and 1 kHz

Direct/comparison
Method

(Measure)
ELECTRO-
TECHNICAL- using Multifunction
13 |Alternating AC Current @ 50 Hz |Calibrator by Direct |1 mA to 10 mA 0.4%
Current (< 1 method
GHz) (Source)
ELECTRO-
TECHNICAL- using Multifunction
14 |Alternating AC Current @ 50 Hz |Calibrator by Direct |10 mA to 100 mA 0.4%1t00.4%

Current (<1
GHz) (Source)

method
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S.No

Discipline / Group

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

or measured / Quantity
Measured /Instrument

Calibration or Measurement
Method or procedure

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

* Calibration and
Measurement
Capability(CMC)(*)

ELECTRO-
TECHNICAL- using Multifunction
15 |Alternating AC Current @ 50 Hz |Calibrator by Direct |100 mAto 1A 0.4%1t00.4%
Current (<1 method
GHz) (Source)
ELECTRO-
TECHNICAL- using Multifunction
16 |Alternating AC Current @ 50 Hz |Calibrator by Direct 200 pAto 1 mA 1.23%t00.4 %
Current (< 1 method.
GHz) (Source)
ELECTRO-
TECHNICAL- using Multifunction
17 |Alternating S CYTERt @ ) Ha Calibrator by Direct |1 Ato10A 0.4 %t00.45%
Current (< 1 ' method
GHz) (Source)
ELECTRO- By using
TECHNICAL- . Multifunction
18 |Alternating  |AC High Current @ i rator with 20 A to 1000 A 1.1%
50 Hz : .
Current (< 1 current coil by Direct
GHz) (Source) Method
ELECTRO-
TECHNICAL- using Multifunction
19 |Alternating  |AC.Voltage @ S0 Hz | bator by Direct |10V to 100V 0.37 % t0 0.37 %
to 1 kHz
Current (< 1 method
GHz) (Source)
ELECTRO-
TECHNICAL- using Multifunction
20 |Alternating AC Voltage @ 50 Hz Calibrator by Direct [1Vto10V 0.37%

Current (<1
GHz) (Source)

to 1 kHz

method
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Measurand or Reference
Material/Type of instrument Cali . Measurement range and * Calibration and
S.No Discipline / Group | or material to be calibrated alibration oEMeasuremant addltlonal_parameters Measurement
d / Quantit Method or procedure where applicable(Range Capability(CMC)()
T\;::lesz::(ztellnstrumeng and Frequency) P Y -
ELECTRO-
TECHNICAL- using Multifunction
21 |Alternating ﬁ)clvlfﬁgge @ 30 HZ 1 alibrator by Direct |10 mVto 100 mV  [1.22 % t0 0.36 %
Current (< 1 method
GHz) (Source)
ELECTRO-
TECHNICAL- using Multifunction
22 |Alternating ﬁ)clvlfll_fjge @ 30 HZ | alibrator by Direct |100 mVto 1V 0.36 % t0 0.37 %
Current (< 1 method
GHz) (Source)
ELECTRO-
TECHNICAL- using Multifunction
23 |Alternating ﬁ)clvli’l'_fgge @ 30 HZ | calibrator by Direct 100 V to 750 V 0.37 % to 0.39 %
Current (< 1 method
GHz) (Source)
ELECTRO-
TECHNICAL- using Multifunction
24 |Alternating 'tb«oclVli)ll_’lcgge @RONZ Calibrator by Direct |5 mV to 10 mV 471 %t01.22%
Current (< 1 method
GHz) (Source)
ELECTRO-
TECHNICAL- . :
25 |Alternating ~ |C@pacitance @ 1 By using Decade f, - oy g0 1.2%
kHz Capacitance Box
Current (<1
GHz) (Source)
ELECTRO-
TECHNICAL- . .
26 |Alternating Capacitance @ 1 By using Decade 1 nFto 10 nF 1.2%
kHz Capacitance Box
Current (<1
GHz) (Source)
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Measurand or Reference Measurement range and
Material/Type of instrument Calibration or Measurement additional aramgeters * Calibration and
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or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO-
TECHNICAL- . .
27 |Alternating ~ |C@Pacitance @ 1~ By using Decade f,4 \rio 100 uF [1.29%t0 1.3 %
kHz Capacitence Box
Current (< 1
GHz) (Source)
ELECTRO-
TECHNICAL- : ,
28 |Alternating  |C@pacitance @ 1 By using Decade f, 5 et 900 pF 1.2%
kHz Capacitance Box
Current (< 1
GHz) (Source)
ELECTRO-
TECHNICAL- . .
29 |Alternating ~ |C@pacitance @ 1 By using Decade f, 40 oo 1000 nF |1.2%
kHz Capacitance Box
Current (< 1
GHz) (Source)
ELECTRO-
TECHNICAL- By Direct Method
30 |Alternating Inductance @ 1 kHz |using Decade 1 mH to 10 mH 1.3%
Current (< 1 Inductance Box
GHz) (Source)
ELECTRO-
TECHNICAL- By Direct Method
31 |Alternating Inductance @ 1 kHz |using Decade 10 mH to 100 mH 1.2%
Current (< 1 Inductance Box
GHz) (Source)
ELECTRO-
TECHNICAL- By Direct Method
32 |Alternating Inductance @ 1 kHz |using Decade 100 yH to 1000 uH  |1.7 % t0 1.3 %

Current (<1
GHz) (Source)

Inductance Box
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Mrt(:?'?aul;?;:eoorfﬁifsi:ﬁ:\c:nt . . Meas_u_rement range and * Calibration and
S:No | Discipline / Group | or material to be calibrated “Mothod o procedure. | where applicabie(Range Measurement
Y and Frequency) Capability(CMC)(*)
Measured /Instrument
ELECTRO-
TECHNICAL- By Direct Method
33 |Alternating Inductance @ 1 kHz |using Decade 100mH to 1000mH |1.2%
Current (< 1 Inductance Box
GHz) (Source)
'IIE'EEIC-I-II-\IFIKSAL By using six and half
digital Multimeter by 0 0
34 |DIRECT DC Current Direct/Comparison 100mAto1A 0.065 % t0 0.13 %
CURRENT B
(Measure)
'IIE'EEIC-ILFTSAL By using six and half
digital Multimeter by q o
35 |DIRECT DC Current Direct/Comparison 1Ato10A 0.13% t00.19 %
CURRENT Bt
(Measure)
'IIE'EEIC-I-II-\IFI{(?AL By using six and half
digital Multimeter by 0 0
36 |DIRECT DC Current Direct/Comparison 1 mAto 10 mA 0.13 % t0 0.081 %
CURRENT Metted P
(Measure)
'IIE'EEZIC-I-II-\IFI{(?AL By using six and half
digital Multimeter by 0 o
37 |DIRECT DC Current Direct/Comparison 10 pA to 100 pA 1.19%t0 0.14 %
CURRENT Mot P
(Measure)
'IIE'EEZIC-I-II-\IPI\(?AL By using six and half
digital Multimeter by 0 0
38 |DIRECT DC Current Direct/Comparison 10 mA to 100 mA 0.081 % to 0.065 %
CURRENT Yooy P
(Measure)
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Measurand or Reference Measurement range and
Material/Type of instrument Calibration or Measurement additional aramgeters * Calibration and
S.No Discipline / Group | or material to be calibrated p Measurement

or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO- i '
By using six and half
TECHNICAL- digital Multimeter b
39 |DIRECT DC Current 9 . Y1100 MA to 1 mA 0.14 % t0 0.13 %
Direct/Comparison
CURRENT
Method
(Measure)
REMEL e ey
40 |DIRECT DC High Voltage | Voltage Probe With 1, ;45 49 kv 6.6%
Tester Digital Multimeter by
CURRENT i
Direct Method
(Measure)
ELECTRO- By using six and half
TECHNICAL- digital Multimeter b
i |y DC Voltage g Y101 mVto 1 mv 4.15 % t0 0.43 %
Direct/ comparison
CURRENT
Method
(Measure)
ELECTRO- By using six and half
TECHNICAL- digital Multimeter b
O Hetih DC Voltage 9 Y11 mv to 10 mv 0.43 % to 0.048 %
Direct/ comparison
CURRENT
Method
(Measure)
ELECTRO- By using six and half
TECHNICAL- Digit Multimeter b
43 |DIRECT DC Voltage = con |1Vto10V 0.017%
Direct/ comparison
CURRENT
method.
(Measure)
ELECTRO- By using six and half
TECHNICAL- digital Multimeter b
44 |DIRECT DC Voltage 9 ) Y110 mV to 100 mv 0.048 % to 0.019 %
Direct/ comparison
CURRENT
Method
(Measure)
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Mrt(:?'?aul;?;:eoorfﬁifsi:ﬁ:\c:nt . . Meas_u_rement range and * Calibration and
S.No Discipline / Group or::a::z;i:lll::db;eoc:;i::iited Callhlzreatt’:g: g: I;/I;acset:;::zent v:#:::g:::ﬁ:;?:::;ﬂ:e Meqs_urement
Y and Frequency) Capability(CMC)(*)
Measured /Instrument
'IIE'EEIC-I-II-\IFIKSAL By using six and half
digital Multimeter by o o
45 |DIRECT DC Voltage Diseet/CaTBaTEoN 10Vto 100V 0.017 % to 0.018 %
CURRENT e P
(Measure)
'IIE'EEIC-I-II-\IFIKSAL By using six and half
digital Multimeter by 0 0
46 |DIRECT DC Voltage DirtRit compasdeh 100mVtolV 0.019 % to 0.017 %
CURRENT et P
(Measure)
'IIE'EEIC-ILFTSAL By using six and half
digital Multimeter by b 0
47 |DIRECT DC Voltage Direct/comparison 100 V to 1000 V 0.018 % to 0.019 %
CURRENT P P
(Measure)
By using
'IIE'EEIC-ILF:gAL Multifunction
Low Resistance Calibrator and six
48 |DIRECT g 1 mohm to 10 mohm|]0.13%
CURRENT Measurement and half digit
Multimeter by V /|
(Measure) Method
By using
.IIE_IE(E]C_I-II-\IF:SAL Multifunction
19 |DIRECT Low Resistance Calibrator and six 10 mohm to 100 0.13%
CURRENT Measurement and half digit mohm 270
Multimeter by V / |
(Measure) Method
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Meafsurand or R_eference Measurement range and . .
o | Disciline  Group | o wakano e e eoraens | Cobration or Messurement | - adeitional parameters | - (Al e
or measured / Quantity MEHOrOr procoamg where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
By using
'IIE'E(EZIC-I-II;IF:(?AL Multifunction
Low Resistance Calibrator and six 100 mohm to 1000 0
50 |DIRECT . 0.13%
Measurement and half digit mohm
CURRENT .
(Measure) Multimeter by V / |
Method
ELECTRO-
TECHNICAL- By using six and half
51 |DIRECT Resistance digital Multimeter by |1 k ohm to 10 k ohm |0.013%
CURRENT Direct Method
(Measure)
ELECTRO-
TECHNICAL- By using six and half
52 |DIRECT Resistance digital Multimeter by |1 Mohm to 10 Mohm |0.013 % to 0.047 %
CURRENT Direct Method
(Measure)
ELECTRO-
TECHNICAL- By using six and half
53 |DIRECT Resistance digital Multimeter by |1 ohm to 10 ohm 0.46 % to 0.06 %
CURRENT Direct Method
(Measure)
ELECTRO-
TECHNICAL- By using six and half
54 |DIRECT Resistance digital Multimeter by igrﬁ ohmto 100k 14 5739,
CURRENT Direct Method:
(Measure)
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M d or Ref
S.No Discipli Mat(:?al:;;;peoorf ii;;ﬁ:f:nt Calibration or Measurement Maeda(fi:;-::;le::::;gei:rgd * Calibration and
. iscipline / Group | or material to be callbr_ated Method or procedure where applicable(Range Meqs_urement
or measured / Quantity Capability(CMC)(*)
Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- By using six and half
55 |DIRECT Resistance digital Multimeter by mmhm 0100 16047 % t0 0.95 %
CURRENT Direct Method
(Measure)
ELECTRO-
TECHNICAL- By using six and half
56 |DIRECT Resistance digital Multimeter by |10 ohm to 100 ohm |0.06 % to 0.016 %
CURRENT Direct Method
(Measure)
ELECTRO-
TECHNICAL- By using six and half
57 |DIRECT Resistance digital Multimeter by I%/I%?]:;Ohm o1 0.013%
CURRENT Direct Method
(Measure)
ELECTRO-
TECHNICAL- By using six and half
58 |DIRECT Resistance digital Multimeter by | 100 ohm to 1 k ohm [0.016 % to 0.013 %
CURRENT Direct Method
(Measure)
ELECTRO-
TECHNICAL- using Multifunction
59 |DIRECT DC Current Calibrator by Direct |1 Ato 10 A 0.25 % t0 0.31 %
CURRENT method
(Source)
ELECTRO-
TECHNICAL- using Multifunction
60 |DIRECT DC Current Calibrator by Direct |1 mAto 10 mA 0.26 % to 0.3 %
CURRENT method
(Source)
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S.No Discipli Mr;:f;:;;;::;ﬁiﬁ;ﬁ:::nt Calibration or Measurement Maeda(fi:;-::;le::::;gei:rgd * Calibration and
. iscipline / Group | or material to be callbr_ated Method or procedure where applicable(Range Meqs_urement
or measured / Quantity and Frequency) Capability(CMC)(*)
Measured /Instrument
ELECTRO-
TECHNICAL- using Multifunction
61 |DIRECT DC Current Calibrator by Direct |10 mA to 100 mA 0.27 % to 0.26 %
CURRENT method
(Source)
ELECTRO-
TECHNICAL- using Multifunction
62 |DIRECT DC Current Calibrator by Direct |100 mAto 1A 0.26 % to 0.25 %
CURRENT method
(Source)
ELECTRO-
TECHNICAL- using Multifunction
63 |DIRECT DC Current Calibrator by Direct 200 pAto 1 mA 0.92 % t0 0.26 %
CURRENT method
(Source)
ELECTRO- By using
TECHNICAL- Multifunction
64 |DIRECT DC High Current Calibrator with 20 Ato 1000 A 1.25 % t0 0.95 %
CURRENT current coil by Direct
(Source) method.
ELECTRO-
TECHNICAL- using Multifunction
65 |DIRECT DC Voltage Calibrator by Direct |1 mV to 10 mV 11.34 % t0 0.26 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- using Multifunction
66 |DIRECT DC Voltage Calibrator by Direct [1Vto10V 0.26 % t0 0.25 %
CURRENT Method
(Source)
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Measurand or Reference Measurement range and % Cali :
o | Disciline  Group | o wakano e e eoraens | Cobration or Messurement | - adeitional parameters | - (Al e
. Method or procedure where applicable(Range .
or measured / Quantity and Frequency) Capability(CMC)(*)
Measured /Instrument
ELECTRO-
TECHNICAL- using Multifunction
67 |DIRECT DC Voltage Calibrator by Direct |10 mV to 100 mV 0.26 % t0 0.23 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- using Multifunction
68 |DIRECT DC Voltage Calibrator by Direct |10V to 100V 0.25%
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- using Multifunction
69 |DIRECT DC Voltage Calibrator by Direct |100 mVto 1V 0.23 % t0 0.26 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- using Multifinction
70 |DIRECT DC Voltage calibrator by Direct |100 V to 1000V 0.25 % t0 0.24 %
CURRENT method
(Source)
ELECTRO-
TECHNICAL- By using low value
71 |DIRECT Low Resistance Resistance Box by rlnoomﬂhm to 100 2.90 % to 1.81 %
CURRENT Direct Method
(Source)
ELECTRO-
TECHNICAL- By using low value
72 |DIRECT Low Resistance Resistance Box by rlnooohmohm to 1000 1.81 % t00.43 %
CURRENT Direct Method
(Source)
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MN::ea?ul;?nd orfR.efirence t Measurement range and Calibrati d
ateria e OoT Instrumen . . ey * Calibration an
S.No Discipline / Group | or materia‘;F;:o be calibrated Callhlzreatt’:g: g: Meas:ljrement a#dltlona:_pa{’alim:ters Measurement
or measured / Quantity procequre where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- using Decade
73 |DIRECT Resistance Resistance Box by |1 kohm to 10 kohm [0.13 % to 0.13 %
CURRENT Direct Method.
(Source)
ELECTRO-
TECHNICAL- using Decade
74 |DIRECT Resistance Resistance Box by |1 Mohm to 10 Mohm |0.13 % to 0.13 %
CURRENT Direct Method.
(Source)
ELECTRO-
TECHNICAL- using Decade
75 |DIRECT Resistance Resistance Box by 1 ohm to 10 ohm 1.25% t0 0.17 %
CURRENT Direct Method
(Source)
ELECTRO-
TECHNICAL- using Decade
76 |DIRECT Resistance Resistance Box by ighkrghm toA00 0.12%
CURRENT Direct Method.
(Source)
ELECTRO-
TECHNICAL- using Decade
77 |DIRECT Resistance Resistance Box by I%/I%rl:/lrghm 0100 0.12% to 1.15 %
CURRENT Direct Method.
(Source)
ELECTRO-
TECHNICAL- using Decade
78 |DIRECT Resistance Resistance Box by 10 ohm to 100 ohm ]0.17 % to 0.12 %
CURRENT Direct Method.
(Source)
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Measurand or Reference
Material/Type of instrument Calibration or Measurement Maeda(fi:ir::;lenZ::rl:lgei:rgd * Calibration and
S.No Discipline / Group | or material to be calibrated p Measurement

or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO-
TECHNICAL- using Decade
79 |DIRECT Resistance Resistance Box by I}A%%r';"hm tol 0.12 % t0 0.13 %
CURRENT Direct Method.
(Source)
ELECTRO-
TECHNICAL- using Decade
80 |DIRECT Resistance Resistance Box by |100 ohm to 1 kohm |0.12%
CURRENT Direct Method.
(Source)
ELECTRO- RTD PT-100,
TECHNICAL- Temperature by using six and half
81 |TEMPERATURE |Indicators / digit Multimeter by [(-) 200 °C to 600 °C ]0.39°C
SIMULATION Controllers / Sensing |Direct Method
(Measure) Devices
ELECTRO- Thermocouple Type
TECHNICAL- B / Temperature by using six and half
82 |TEMPERATURE [Indicators/ digit Multimeter by 450 °C to 1800 °C 1.2°C
SIMULATION Controllers / Sensing |Direct Method
(Measure) Devices
ELECTRO- Thermocouple Type
TECHNICAL- E / Temperature by using six and half | o
83 |TEMPERATURE |Indicators / digit Multimeter by ((): 200°Ct0 1000 |4 550¢
SIMULATION Controllers / Sensing |Direct Method
(Measure) Devices
ELECTRO- Thermocouple Type |
TECHNICAL- | Temperature by using six and half | - A
84 |TEMPERATURE |Indicators/ digit Multimeter by (c) 200°Cto 1200 14 540¢
SIMULATION Controllers / Sensing |Direct Method
(Measure) Devices
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Method or procedure
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ELECTRO- Thermocouple Type
TECHNICAL- K / Temperature by using six and half | o
85 |TEMPERATURE |Indicators / digit Multimeter by ((): 200°Cto 1370 14 360¢
SIMULATION Controllers / Sensing |Direct Method
(Measure) Devices
ELECTRO- Thermocouple Type
TECHNICAL- N / Temperature by using six and half | - o
86 |TEMPERATURE |Indicators / digit Multimeter by (c) 200°Cto 1300 14 470¢
SIMULATION Controllers / Sensing | Direct Method
(Measure) Devices
ELECTRO- Thermocouple Type
TECHNICAL- R / Temperature by using six and half
87 |TEMPERATURE |Indicators/ digit Multimeter by |0 to 1750 °C 1.18°C
SIMULATION Controllers / Sensing |Direct Method
(Measure) Devices
ELECTRO- Thermocouple Type
TECHNICAL- S / Temperature by using six and half
88 |TEMPERATURE |Indicators / digit Multimeter by |0 to 1750 °C 1.18°C
SIMULATION Controllers / Sensing |Direct Method
(Measure) Devices
ELECTRO- Thermocouple Type
TECHNICAL- T / Temperature by using six and half
89 |TEMPERATURE |Indicators / digit Multimeter by |(-) 200 °C to 400 °C ]0.36°C
SIMULATION Controllers / Sensing |Direct Method
(Measure) Devices
ELECTRO- RTD PT-100
TECHNICAL- Temperature By using Universal
90 |TEMPERATURE |[Indicators / Calibrator by Direct |(-)200 °C to 600 °C |0.4°C
SIMULATION Controllers / Sensing |Method
(Source) Devices
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ELECTRO- Thermocouple Type
TECHNICAL- B Temperature By using Universal
91 |TEMPERATURE |[Indicators / Calibrator by Direct [450 °C to 1800 °C 0.59°C
SIMULATION Controllers / Sensing |Method
(Source) Devices
ELECTRO- Thermocouple Type
TECHNICAL- E Temperature By using Universal
92 |TEMPERATURE |Indicators / Calibrator by Direct [(-)200 °C to 1000 °C |0.36°C
SIMULATION Controllers / Sensing | Method
(Source) Devices
ELECTRO- Thermocouple Type |
TECHNICAL- Temperature by using Universal
93 |TEMPERATURE |Indicators / Calibrator by Direct [(-)200 °C to 1200 °C |0.36°C
SIMULATION Controllers / Sensing |Method
(Source) Devices
ELECTRO- Thermocouple Type
TECHNICAL- K Temperature By using Universal
94 |TEMPERATURE |Indicators / Calibrator by Direct [(-)200 °Cto 1370 °C |0.36°C
SIMULATION Controllers / Sensing |Method
(Source) Devices
ELECTRO- Thermocouple Type
TECHNICAL- N Temperature By using Universal o
95 |TEMPERATURE |Indicators / Calibrator by Direct E’C) 200 °C't0 1300 0.37°C
SIMULATION Controllers / Sensing |Method
(Source) Devices
ELECTRO- Thermocouple Type
TECHNICAL- R Temperature By using Universal
96 |TEMPERATURE |[Indicators / Calibrator by Direct |0 to 1750 °C 0.59°C
SIMULATION Controllers / Sensing |Method
(Source) Devices
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ELECTRO- Thermocouple Type
TECHNICAL- S Temperature By using Universal
97 |TEMPERATURE |Indicators / Calibrator by Direct [0to 1750 °C 0.58°C
SIMULATION Controllers / Sensing |Method
(Source) Devices
ELECTRO- Thermocouple Type
TECHNICAL- T Temperature By using Universal
98 |TEMPERATURE |[Indicators / Calibrator by Direct [(-) 200 °C to 400 °C ]0.36°C
SIMULATION Controllers / Sensing | Method
(Source) Devices
ELECTRO-
TECHNICAL- s . by using Digital
99 [TIME & \?vlgétc?: /T'H”;irr/;;?grs Time Calibrator by |1's 0.12s
FREQUENCY Comparison Method
(Measure)
ELECTRO-
TECHNICAL- - \ by using Digital
100 [TIME & " S ;FLirgirr/rr?et?grs Time Calibrator by |1sto10's 0.125t00.23 5
FREQUENCY Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Y . by using Digital
101 |TIME & \[/)Vlg:(:;l /T:fc‘)irr/mséggrs Time Calibrator by [10sto 60 s 0.235t00.52's
FREQUENCY Comparison Method
(Measure)
ELECTRO-
TECHNICAL- .- . by using Digital
102 |TIME & \[/)\/Ig:f?ﬁl /T:fc‘)irr/nfé‘t’:rs Time Calibrator by :_132888 : El5ohhr3)t° 745t013.7 s
FREQUENCY Comparison Method
(Measure)
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ELECTRO-
TECHNICAL- .- . by using Digital
103 | TIME & \?V'g;tcah' /T'Hr*;irr/rnsége'“’rs Time Calibrator by iggg;(sl(gr%:)o 1.57st0 7.4
FREQUENCY Comparison Method
(Measure)
ELECTRO-
TECHNICAL- | pigital Timer / Stop  |2Y Using Digital 36000 s (10 hr) to
104 |TIME & Watch / Hour meters Time Calibrator by 86400 s (24 hrs) 13.7sto 27 s
FREQUENCY Comparison Method
(Measure)
ELECTRO-
TECHNICAL- s . by using Digital
105 |TIME & \?\;g&ahl ;FLirgirr/rT?et?eprs Time Calibrator by |60 s to 3600 s 0.51sto1l.6s
FREQUENCY Comparison Method
(Measure)
ELECTRO-
TECHNICAL- By using six and half
106 |TIME & Frequency digital Multimeter by |10 Hz to 50 Hz 0.035 % t0 0.015 %
FREQUENCY Direct Method
(Measure)
ELECTRO-
TECHNICAL- By using six and half
107 |TIME & Frequency digital Multimeter by |50 Hz to 10 kHz 0.015%
FREQUENCY Direct Method
(Measure)
ELECTRO-
TECHNICAL- . .
108 | TIME & Frequency gfr'ggtﬁgtbhrggor OY" 110 Hz to 45 Hz 0.036 % t0 0.17 %
FREQUENCY
(Source)
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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 calibrator by
109 |TIME & Frequency - 100 Hz to 1000 Hz [0.17%
FREQUENCY
(Source)
ELECTRO-
TECHNICAL; using Calibrator by
110 |TIME & Frequency direct method 1000 Hz to 10000 Hz|0.17 % to 0.006 %
FREQUENCY
(Source)
ELECTRO-
TECHNICRL- using Calibrator by
111 |TIME & Frequency direct method 50 Hz to 100 Hz 0.17%
FREQUENCY
(Source)
By using Digital
MECHANICAL- |SPEED (Non-Contact |Tachometer and
112 |ACCELERATION |type) Centrifuge / procedure based on |50 rpm to 5000 rpm |1.6 rpom to 7.1 rpm
AND SPEED RPM Source SANAS TR 45-2
guidelines.
By Comparison
MECHANICAL- |SPEED (Non-Contact [M€thod using Digital
113 |ACCELERATION |type) Centrifuge TaCho(;“eteg a”‘é 5000 rpm t0 15000 15 4 01 6 10 rpm
AND SPEED  |/RPM Source ProcSaylc ¢ageq on rem

SANAS TR 45-2
guidelines.
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Measured /Instrument
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where applicable(Range
and Frequency)

Capability(CMC)(+)

By Comparison
method using Digital

MECHANICAL-
114 | ACCELERATION SPEED (Nor;—Contact Tacho(;neteg an%I 15000 rpm to 90000 10 rpm to 20 rpm
AND SPEED type) RPM Source procedure based on |rpm
SANAS TR 45-2
guidelines.
MECHANICAL- , By using F1 Class
115 | WEIGHING :?Iagrlmtglcgglrasgtr:edcfss Standard Weight of ||+ 10000 g 0.08g
SCALE AND 01 ' coarser based on '
BALANCE 49 OIMLR 76 -1
\I\IAVEICSQNICEAL Digital weighing By using E2 Class
116 Balance Class Il and |Standard Weight upto60g 0.58mg
SCALE AND coarser.d=1m based OIMLR 76 -1
BALANCE 8= me
{\IAVE(I:GI_':\INIGCAL Digital weighing By using F1 Class
117 Balance Class Il and |Standard Weight up to 3000 g 59.27mg
e coarser.d = 0.1 based OIMLR 76 -1
BALANCE N s
{\IAVE(IZCL-IQNIEAL Digital weighing By using E2 Class
118 Balance Class Il and |Standard Weight up to 220 g 0.58mg
SCALE AND
BALANCE coarser.d =1 mg based OIMLR 76 -1
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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)(*)

Temperature and RH
Indicator with
Sensors / Systems of

By Using

THERMAL- Stability Chambers , |Temperature/ RH 0 s
119 |SPECIFIC HEAT |Humidity Chambers, |indicator with sensor ggoé’ i tor35%rh @ 2.8%rh
& HUMIDITY Humidity Generators |/ Data Logger by
, Humidity Comparison Method
Calibrators.(Single
Position)
Temperature and RH
Indicator with
Sensors / Systems of |Using Temperature/
THERMAL- Stability Chambers , |RH Indicator with o X B
120 |SPECIFIC HEAT |Humidity Chambers, |sensor / Data Logger fh Ct050°C@30%g goc
& HUMIDITY Humidity Generators |by Comparison
, Humidity Method
Calibrators.(Single
Position)
Glass
Thermometers, RTD
/ Thermocouples
with or without
Indicator/controllers, |Oil Bath, Digital
Temperature Multimeter, RTD
121 |THERMAL- Recorders, sensor, Universal 25 °C to 250 °C 0.7°C
TEMPERATURE .
Temperature Calibrator by
Gauges, Digital Comparison Method.
Thermometers,
Temperature
Transducers with
Indicators
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Glass
Thermometers, RTD
/ Thermocouples
with or without
Indicator/controllers,

Cold Bath, Digital

THERMAL- Temperature Multimeter, RTD
122 Recorders, sensor, Universal -40 °Cto 25 °C 0.41°C
TEMPERATURE ;
Temperature Calibrator by
Gauges, Digital Comparison Method
Thermometers,
Temperature
Transducers with
Indicators
Data Logger with 9
123 THERMALY Refrigerators Sensors by -10 °Cto 10 °C 1.3°C
TEMPERATURE ;
Comparison Method
RTD /
Thermocouples with
or without
Indicator/controllers, Dry Bath, Digital
Temperature It
THERMAL-  |Recorders, MultimatQrRT . - .
124 TEMPERATURE |Temperature sensor, Universal 250 °Cto 400 °C 0.7°C
s Calibrator by
Gauges, Digital .
comparison method.
Thermometers,
Temperature
Transducers with
Indicators
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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)(*)

Temperature
Indicators with
Sensors / System of
Water Bath,
Incubator(For Non

medical purpose Using RTD sensors,

only), BOD Digital Multimeter
125 |THERMAL- _jIncubator(For Non ;e cal calibrator, |25 °Cto 250 °c 073 °C
TEMPERATURE |medical purpose . :
single point by
oy'y), Pens, Wall Comparison Method
in Oven/Chambers, P
Tray Dryers,
Temperature
Bath,Autoclave(For
Non medical
purpose only)
Temperature
Indicators with
Sensors / System of
Water Bath, Using RTD sensors,
THERMAL- Incubator, BOD, Digital Multimeter,
126 Ovens, Cold Universal Calibrator, |5 °C to 25 °C 0.73 °C
TEMPERATURE . . .
Chamber, Walk in single point by
Oven/Chambers, Comparison Method

Tray Dryers,
Refrigerators,
Temperature Bath
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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)(*)

Temperature
Indicators with
Sensors / System of

Water Bath,
Incubator, BOD, Using RTD sensors,
THERMAL- Ovens, Deep Digital Multimeter,
127 Freezers, Cold Universal Calibrator, |-40 °Cto 5 °C 0.73 °C
TEMPERATURE . : :
Chamber, Walk in single point by
Oven/Chambers, Comparison Method
Tray Dryers, Blast
Freezers,
Refrigerators,
Temperature Bath
Temperature .
indicators with PHTET Al
THERMAL-  |ensors/System of -I[-)ri]geigqlol\;ﬁrtiprlne‘éter
128 TEMPERATURE Ovens, Furnace, Universal Calibrator 250 °Cto 1000 °C 2.69°C

High Temperature
Bath (Single
Position)

by Comparison
Method
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S.No

Discipline / Group

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

or measured / Quantity

Measured /Instrument

Calibration or Measurement
Method or procedure

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

* Calibration and
Measurement
Capability(CMC)(*)

129

THERMAL-
TEMPERATURE

Temperature
Mapping with 9 RTD
Sensors of
Incubator(For Non
Medical Purpose
Only), BOD
Incubator(For Non
Medical Purpose
Only), Ovens, Walk
in Chambers,
Autoclave(For Non
Medical Purpose
Only)

Using Data Logger
with 9 Sensors by
Comparison Method

5°Cto 250 °C

1.3 °C

130

THERMAL-
TEMPERATURE

Temperature
Mapping with 9 RTD
Sensors of
Incubator(For Non
Medical Purpose
Only), BOD
Incubator(For Non
Medical Purpose
Only), Cold Rooms,
Cold Chambers,
Walk in
Chambers/oven,
Blast Freezers, Deep
Freezers

Data Logger with 9
Sensors by
Comparison Method

-10°Cto 5 °C

1.3°C
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Mrt:?'?aul;?;:eoorfﬁifsi:ﬁ:\c:nt : . Measurement range and * Calibration and

S:No | Discipline / Group | or material to be calibrated “Mothod o procedure. | where applicabie(Range Measurement

Yy and Frequency) Capability(CMC)(*)
Measured /Instrument
Thermocouples with
or without
Indicator/controllers, Using Dry Bath
I{ee?oﬁzrearzure Digital Multimeter, S
THERMAL- ' type Thermocouple, p ) 0

131 \1eMpERATURE |TE€Mmperature Universal Calibrator |*00 "Ct0600°C ~ 12.68 °C
Gauges, Digital by Comparison
Thermometers, Method
Temperature
Transducers with
Indicators
Thermocouples with
or without
Indicator/controllers, Using Dry Bath
Ei?opr(ejreariure Digital Multimeter, S

THERMAL- ) type Thermocouple, 0 0 A

132 \1EMpERATURE |TEMmperature Universal Calibrator |800 "Ct01000°C  12.68°C
Gauges, Digital by Comparison
Thermometers, Method
Temperature
Transducers with
Indicators

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