Laboratory Name :

Accreditation Standard
Certificate Number

. National Accreditation Board for
i Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

MACRO CALIBRATION SERVICES PRIVATE LIMITED, NO. 4/7, I-FLOOR,
HASTHINAPURAM MAIN ROAD, NEHRU NAGAR, CHROMEPET, CHENNAI,

KANCHIPURAM, TAMIL NADU, INDIA
ISO/IEC 17025:2017

CC-3598

Page No

10f 116

Validity 15/06/2023 to 12/04/2024 Last Amended on -
Mrt(:?'?aul;?;:eoorfﬁifsi:ﬁ:\c:nt . . Meas_u_rement range and * Calibration and
S.No Discipline / Group | or material to 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)
Permanent Facility
ELECTRO-
TECHNICAL- , "y
, . Using Precision LCR
1 /é'lffrre”r?tt'(’fl (k:ﬁ‘z)ac'tance @1 IMeterby Direct/ |1 nFto10pF 0.062 % t0 0.09 %
Comparison Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- . v
. j Using Precision LCR
2 ’é'lffrré‘rftt'(rfl Eﬁgac'tance @1 IMeter by Direct/  |100 pFto1nF 0.064 % to 0.061 %
Comparison Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- . .
. Using 8.5 Digit DMM
3 ’é'lffrré‘rftt'(rfl g“kr:é;‘t @(1kHzto 1" hiract 100 mAto 1 A 0.064 % to 0.14 %
Comparison Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- . A
. Using 8.5 Digit DMM
g4 |Alternating —|Current @ (1 kHzto |/ i 5mAto100mA  |0.085 % to 0.064 %
Current (< 1 > kHz) Comparison Method
GHz)
(Measure)
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Laboratory Name :

Accreditation Standard
Certificate Number

National Accreditation Board for
Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

MACRO CALIBRATION SERVICES PRIVATE LIMITED, NO. 4/7, I-FLOOR,
HASTHINAPURAM MAIN ROAD, NEHRU NAGAR, CHROMEPET, CHENNAI,

KANCHIPURAM, TAMIL NADU, INDIA

ISO/IEC 17025:2017
CC-3598

Page No

2 of 116

Validity 15/06/2023 to 12/04/2024 Last Amended on -
Measurand or Reference Measurement range and
Material/Type of instrument Calibration or Measurement additional paramgeters * Calibration and
S.No Discipline / Group | or material to be calibrated Measurement

or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO-
TECHNICAL- Using 8.5 Digit DMM
Alternating Current @ (40 Hz to |& Current Shunt by o
> Current (< 1 10 kHz) Direct / Comparison 1 A to£0/ 0.026%
GHz) Method
(Measure)
ELECTRO-
TECHNICAL- J .
. Using 8.5 Digit DMM
g [|Alternating —JCurrent @ (45 Hzto |0 e 1 mAto 10 mA 0.14 % to 0.059 %
Current (< 1 1 kHz) :
Comparison Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- , Y
; Using 8.5 Digit DMM
7 |Alternating —Current @ (45 Hz to |} 0 et 10 yAto 100 yA  |0.45 % t0 0.19 %
Current (< 1 1 kHz) .
Comparison Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- ) —
. Using 8.5 Digit DMM
g [Alternating —Current @ (45 Hzto i hrecy 10 mAto 100 mA  [0.060%
Current (< 1 1 kHz) .
Comparison Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- . .
. Using 8.5 Digit DMM
g |Alternating —|Current @ (45 Hzto |\ i 100 Ato1mA  |0.19 % to 0.14 %
Current (< 1 1 kHz) .
Comparison Method
GHz)
(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- \ |
: Using 8.5 Digit DMM
10 |Alternating —Current @ (50 Hzto |0y 100 mA to 1 A 0.060 % t0 0.12 %
Current (< 1 1 kHz) .
Comparison Method
GHz)
(Measure)
ELECTRO-
;ﬁgt’n'\é'tcifb Using 8.5 Digit DMM
11 g Current @ (50 Hz) & CT by Direct / 100 Ato 1000 A 0.10 % t0 0.12 %
Current (< 1 .
Comparison Method
GHz)
(Measure)
ELECTRO-
;ﬁg':n'\;fﬁ“ Using 8.5 Digit DMM
12 9 Current @ 50Hz & CT by Direct / 20 Ato 100 A 0.026 % to 0.10 %

Current (< 1
GHz)

Comparison Method

(Measure)
ELECTRO-
TECHNICAL- ) .
) Using HV Probe with
13 Alternating High Voltage Indicator by Direct LIRMETD 280V 3.8%
Current (< 1 RMS
Method
GHz)
(Measure)
ELECTRO-
Xﬁit‘nl\ggﬁl" Using Precision LCR
14 9 Inductance @ 1 kHz |Meter by Direct/ |1 Hto 10 H 0.091 % to0 0.96 %
Current (< 1 :
Comparison Method
GHz)
(Measure)
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Accreditation Standard
Certificate Number
Validity

National Accreditation Board for
Testing and Calibration Laboratories

SCOPE OF ACCREDITATION
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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
ELECTRO-
;ﬁg:nl\gtcir'?b Using Precision LCR
15 9 Inductance @ 1 kHz |Meter by Direct/ 1 mH to 100 mH 0.091 % to 0.066 %
Current (<1 ;
Comparison Method
GHz)
(Measure)
ELECTRO-
;IEtgt:'nl\;ltCir?L- Using Precision LCR
16 g Inductance @ 1 kHz |Meter by Direct / 100 yH to 1 mH 0.26 % to 0.091 %
Current (< 1 :
Comparison Method
GHz)
(Measure)
ELECTRO-
-Ar‘[IEt(e:zIr-lnl\:alt(i:r?L- Using Precision LCR
17 g Inductance @ 1 kHz [Meter by Direct / 100 mHto1H 0.066 % to 0.091 %
Current (< 1 :
Comparison Method
GHz)
(Measure)
ELECTRO- Power @ 50Hz
TECHNICAL- inale/Th h . iqital
Alternating (Single/Three Phase) |Using Dlgltg Power
18 Current (< 1 (Voltage: 63.5Vto [Meter by Direct 31.75Wto 3.6 kW 1.8 % t0 0.26 %
GH2) 230V, Current: 0.5 [Method
(Measure) Ato5A) @ UPF
ELECTRO-
Xﬁit‘nl\ggﬁl" Using Precision LCR
19 9 Resistance @ 1 kHz |meter by Direct 1 ohm to 10 ohm 0.069%
Current (< 1
Method
GHz)
(Measure)
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Measurand or Reference Measurement range and
Material/Type of instrument Calibration or Measurement additional paramgeters * Calibration and
S.No Discipline / Group | or material to be calibrated Measurement

or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO-
;ﬁgl;lnl\gltcir,?b Using Precision LCR
20 9 [Resistance @ 1 kHz |Meter by Direct 10 Ohm to 10 kOhm [0.063 % to 0.064 %
Current (< 1
Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- . o
' Using 8.5 Digit DMM
21 Alternating Voltage @ 1 kHz to by Direct / v Yo 10 098t 1o 0.22 5%
Current (<1 20 kHz :
Comparison Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- : a
i Using 8.5 Digit DMM
22 Alternating Voltage @ 1 kHz to O/ D b o Ay 5
Current (< 1 20 kHz :
Comparison Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- . =
' Using 8.5 Digit DMM
23 Alternating Voltage @ 1 kHz to by Direct / 2l o N 0.072% to 0.061%
Current (<1 20 kHz :
Comparison Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- _ i
' Using 8.5 Digit DMM
24 Alternating Voltage @ 1 kHz to by Direct / 100 0% 700 v 0,061 % to 0.075 %
Current (< 1 20 kHz :
Comparison Method
GHz)
(Measure)
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National Accreditation Board for
Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

MACRO CALIBRATION SERVICES PRIVATE LIMITED, NO. 4/7, I-FLOOR,

Laboratory Name :

Accreditation Standard

Certificate Number CC-3598

Page No

HASTHINAPURAM MAIN ROAD, NEHRU NAGAR, CHROMEPET, CHENNAI,
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ISO/IEC 17025:2017

6 of 116

Validity 15/06/2023 to 12/04/2024 Last Amended on -
MN::ea?ul;?nd orfR.efirence t Measurement range and Calibrati d
ateria e Oor Instrumen . . g * 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 8.5 Digit DMM
25 /é'lffrre”r?tt'(rfl \5’8'&9; @20 kHzto |\ iract / 1 mV to 10 mV 0.33 % t0 0.74 %
Comparison Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- . .
. Using 8.5 Digit DMM
26 |Alternating - [Voltage @ 20 kHz to |0 iy 10mVto100mV  |0.29 % to 0.072 %
Current (< 1 50 kHz :
Comparison Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- , Y
; Using 8.5 Digit DMM
g7 |Alternating —Voltage @ 20 kHz to |} o'y 100 mVto 100V |0.079 % to 0.070 %
Current (< 1 50 kHz Comparison Method
GHz) P
(Measure)
ELECTRO-
TECHNICAL- : —
. Using 8.5 Digit DMM
28 ’é'lffrré‘rftt'(rfl \5/8|T<ange @20 kHzto |y "hirect 100 V to 700 V 0.07 % t0 0.14 %
Comparison Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- . .
. Using 8.5 Digit DMM
29 ’é'lfrerg‘r?tt'(’fl Joltage @ 4> H2 0 py pirect 1 mV to 10 mV 0.26 % to 0.045 %
Comparison Method
GHz)
(Measure)
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Accreditation Standard
Certificate Number
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SCOPE OF ACCREDITATION
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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::?:z:::"t:dbfg::::i:;ed Method or procedure where applicable(Range Cageb?ﬁ:;?glp:g)t(i)
Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- \ 1
: Using 8.5 Digit DMM
30 |ternating - |Voltage @ 45 Hzto 1) pirect 10 mVto 100 mV  [0.045 % to 0.03 %
Current (<1 1 kHz ,
Comparison Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- . .
. Using 8.5 Digit DMM
31 Alternating Voltage @ 45 Hz to by Direct / 0 i\ @10k v 0,036 to 0.061 %
Current (<1 1 kHz .
Comparison Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- , .
; Using 8.5 Digit DMM
32 Alternating Voltage @ 45 Hz to by Direct / Do v td 780 v 1 0635 to 0.05 %
Current (<1 1 kHz .
Comparison Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- : —
- Using 6.5 Digit DMM
33 |Qtermating - |Voltage @ 45 Hzto 1) pirect 700 Vto 1000V |0.05 % to 0.1 %
Current (<1 1 kHz .
Comparison Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- . -
. Using 8.5 Digit DMM
34 Alternating Voltage @ 50 kHz to by Direct / 1 mv N 10 mv 0.74 % t0 0.63 %
Current (<1 100 kHz .
Comparison Method
GHz)
(Measure)
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Accreditation Standard
Certificate Number

Validity

National Accreditation Board for
Testing and Calibration Laboratories
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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 8.5 Digit DMM
35 |Alternating —Voltage @ 50 kHz to |/ 'y 10 mV to 100 mV  |0.79 % to 0.12 %
Current (< 1 100 kHz .
Comparison Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- J .
. Using 8.5 Digit DMM
36 |Alternating - [Voltage @ 50 kHzto |0 rye 100 mVto300V  |0.12 % to 0.35 %
Current (< 1 100 kHz .
Comparison Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- Capacitance @ 1 Using Standard
37 [|Alternating ng Capacitance Box by |1 uF to 10 pF 0.13%t0 0.16 %
Current (< 1 Direct Method
GHz) (Source)
ELECTRO-
TECHNICAL- Capacitance @ 1 Using Standard
38 |Alternating ng Capacitance Box by |1 nFto 10 nF 0.13% to 0.34 %
Current (< 1 Direct Method
GHz) (Source)
ELECTRO-
TECHNICAL- Capacitance @ 1 Using Standard
39 |Alternating P Capacitance Box by |10 nF to 100 nF 0.34 % t0 0.14 %

Current (< 1
GHz) (Source)

kHz

Direct Method
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Laboratory Name :

Accreditation Standard
Certificate Number
Validity
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SCOPE OF ACCREDITATION
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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- Capacitance @ 1 Using Standard
40 |Alternating ng Capacitance Box by |100 nF to 1 pF 0.14 % t0 0.13 %
Current (< 1 Direct Method
GHz) (Source)
ELECTRO-
TECHNICAL- Capacitance @ 1 Using Standard
41 |Alternating ng Capacitance Box by |100 pFto 1 nF 0.17 % t0 0.13 %
Current (< 1 Direct Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi function
42 |Alternating gukrgi?t @ (1 kiztg Calibrator by Direct |1 mAto 19 mA 0.25 % t0 0.10 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi function
43 |Alternating g“krkrl‘;;‘t @ (1 kHzto |2 librator by Direct |19 mAto 329 mA  |0.10 % to 0.13 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi function
44 |Alternating g“krl_rl‘;;‘t @ (LkHZ o - liprator by Direct |3 A to 20 A 0.73 % to 3.49 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi function
45 |Alternating  |Current @ (LKHzto 1 -oipiator by Direct 329 mAto 3 A 0.13 % t0 0.73 %

Current (<1
GHz) (Source)

5 kHz)

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 Multi function
46 |Alternating f”krkrég‘t @ (45 Hzto - jivrator by Direct |1 mA to 19 mA 0.13 % t0 0.058 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi function
47 |Alternating f”krl_rl‘;;‘t @ (45 Hz 0 |~ liprator by Direct |19 mA to 3 A 0.058 % t0 0.073 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi function
48 |Alternating f“krl_rl‘;;‘t @ (45 Hzto - iprator by Direct |3 Ato 20 A 0.073 % to 0.20 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi function
49 |Alternating %r;ﬁrz]g ® (5. kHztp Calibrator by Direct |1 mA to 19 mA 0.61 % to 0.25 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi function
50 |Alternating cl:grlzﬁlrz‘g @ (5KkHzto | librator by Direct |19 mAto 329 mA  |0.25 % to 0.27 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi function
51 |Alternating Current @ (5,kHz to Calibrator by Direct |329 mAto 3 A 0.27 % t0 0.77 %

Current (<1
GHz) (Source)

10 kHz)

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)(*)

Using Multi function

ELECTRO- Calibrator
TECHNICAL- Current @ (50 Hz to Transconcjuctance
52 |Alternating KH2) Amplifier with 20 Ato 1000 A 1.2%
Current (<1 LKz P .
GHz) (Source) Cyrrent Coil by
Direct Method
ELECTRO-
TECHNICAL- Using Standard
53 |Alternating Inductance @ 1 kHz |Inductance Boxby |1Hto1l0H 0.15 % to 0.89 %
Current (< 1 Direct Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Standard
54 |Alternating Inductance @ 1 kHz |Inductance Box by |100 pH to 1000 uH 0.3 % to 0.15 %
Current (< 1 Direct Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Standard
55 |Alternating Inductance @ 1 kHz |Inductance Box by [1000 pH to 1000 mH|0.15%
Current (< 1 Direct Method
GHz) (Source)
ELECTRO- Power / Energy
TECHNICAL- (Single / Three Using Three Phase
56 |Alternating Phase) (Voltage 63.5 |Power Calibrator by |31.75 W to 10.35 kW |0.33%

Current (< 1
GHz) (Source)

V to 230V, Current

0.5Ato 15 A)@ UPF

Direct 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- Power @ 50 Hz Using Multi function
57 |Alternating (Single Phase)@0.5 [Calibrator by Direct |6 W to 2.4 kW 0.10%t0 0.12 %
Current (<1 Lead & Lag Method
GHz) (Source)
ELECTRO-
TECHNICAL- Power @ 50 Hz Using Multi function
58 |Alternating (Single Phase)@0.8 |Calibrator by Direct 9.6 W to 1.92 kW 0.10% t0 0.12 %
Current (< 1 Lead & Lag Method
GHz) (Source)
ELECTRO-
TECHNICAL- Power @ 50 Hz Using Multi function
59 |Alternating (Single Phase) @UPF Calibrator by Direct |1.2 W to 3 kW 0.10 % t0 0.12 %
Current (< 1 9 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Power
60 |Alternating lF_’lzwer Fagtor.@ 3 Calibrator by Direct 0.2 lag to 1 UPF 2#0021 PF 0 0.0031
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Power
61 |Alternating Powsgractor @ 50 Calibrator by Direct |1 UPF to 0.2 Lead 0.0031 PF to 0.0021
Hz PF
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Standard
62 |Alternating Resistance @ 1 kHz |Resistance Box by |1 ohm to 10 ohm 0.27 % to 0.076 %

Current (<1
GHz) (Source)

Direct 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 Standard
63 |Alternating Resistance @ 1 kHz |Resistance Box by é?]r(zhm £ 1004 0.076 % t0 0.071 %
Current (< 1 Direct Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Standard
64 |Alternating Resistance @ 1 kHz |Resistance Box by igﬂ?ﬂOhm Q10 0.071 % to 0.081 %
Current (< 1 Direct Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi function
65 |Alternating \1/8||t<?_|g§ @ (} kiz tg Calibrator by Direct |3 mV to 30 mV 0.72 % t0 0.10 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi function
66 |Alternating \fg'lt(?_'gs @ (LkHZ o |2 liprator by Direct |30 mV to 300 V 0.10 % t0 0.02 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi function
67 |Alternating \1’8“'(?_'95 @ (L kHZ 0 |2 liprator by Direct |300 mV to 30 V 0.02 % to 0.054 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi function
68 |Alternating | Vota9e @ (10 HZ 0 | o iator by Direct |3 mV to 30 mv 0.79 % to 0.14 %

Current (<1
GHz) (Source)

45 Hz)

Method
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ELECTRO-
TECHNICAL- Using Multi function
69 |Alternating Xg'ﬁ‘zg)e @ (10 Hzto |2 liprator by Direct |30 mVto 300 mV  |0.14 % to 0.04 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi function
70 [Alternating Xglﬁzg)e @ (LhHz10 Calibrator by Direct |300 mV to 30V 0.04%
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi function
71 |Alternating l’oo'_rfggkeHg (10kHz 1 3librator by Direct |3 mV to 30 mv 0.81 % t0 0.16 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi function
72 |Alternating Ego'stggkeHg (10KHZ |~ librator by Direct |30 mVto 300 mv  [0.16 % to 0.04 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi function
73 |Alternating Ego'stggkel_l(z@) (10kHz 1 3librator by Direct {300 mV to 30 v 0.04 % t0 0.066 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi function
74 |Alternating Voltage @ (45 Hz to Calibrator by Direct |1 mV to 30 mV 0.72 % t0 0.12 %

Current (<1
GHz) (Source)

1 kHz)

Method
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ELECTRO-
TECHNICAL- Using Multi function
75 |Alternating | VOIta9e @ (45 HZ 0 1 oiroior by Direct (30 mvto 300 mv [0.12 % to 0.02 %
1 kHz)
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi function
76 |Alternating \1/°k'|t_|age @ (45 HZ 1o | 2 librator by Direct |300 mV to 1000V |0.02 % to 0.035 %
z)
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using 8.5 Digit DMM
77 |DIRECT Current by Direct / 1 pAto 10 A 0.0073 % to 0.004 %
CURRENT Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using 8.5 Digit DMM
78 |DIRECT Current by Direct / 1Ato10A 0.014 % to 0.28 %
CURRENT Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using 8.5 Digit DMM
79 |DIRECT Current by Direct / 1 mAto10 mA 0.0035%
CURRENT Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using 8.5 Digit DMM
80 |DIRECT Current by Direct / 10 yAto 1 mA 0.004 % to 0.0035 %
CURRENT Comparison Method
(Measure)
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ELECTRO-
TECHNICAL- Using 8.5 Digit DMM
81 |DIRECT Current by Direct / 10 mA to 100 mA 0.0035 % to 0.005 %
CURRENT Comparison Method
(Measure)
ELECTRO- Using 8.5 Digit DMM
TECHNICAL- & Current Shunt b
82 |DIRECT Current . -8 100 A to 1000 A 0.29% t0 0.4 %
Direct / Comparison
CURRENT
Method
(Measure)
ELECTRO-
TECHNICAL- Using 8.5 Digit DMM
83 |DIRECT Current by Direct / 100 mAto1A 0.005 % t0 0.014 %
CURRENT Comparison Method
(Measure)
ELECTRO- Using 8.5 Digit DMM
TECHNICAL & Current Shunt b
84 |DIRECT Current . - DY 20Ato50 A 0.012%
Direct / Comparison
CURRENT
Method
(Measure)
ELECTRO- Using 8.5 Digit DMM
TECHNICAL- & Current Shunt b
85 |DIRECT Current . - DY 50Ato 100 A 0.012 % t0 0.29 %
Direct / Comparison
CURRENT
Method
(Measure)
ELECTRO- Using 8.5 Digit DMM
TECHNICAL- & Current Shunt b
86 |DIRECT DC Current ; - Oy 1A to 20A 0.014% to 0.012%
Direct / Comparison
CURRENT
Method
(Measure)
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ELECTRO-
TECHNICAL- Using HV Probe with
87 |DIRECT High Voltage Indicator by Direct/ |1kV to 5 kV 1.7%
CURRENT Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using HV Probe with
88 |DIRECT High Voltage Indicator by Direct/ |5 kV to 40 kV 1.7%1t02.0%
CURRENT Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using 8.5 Digit DMM o
89 |DIRECT Resistance by Direct / 1 kOhm to 1 MOhm 8‘0015 % 0 0.0025
CURRENT Comparison Method 1
(Measure)
ELECTRO-
TECHNICAL- Using 8.5 Digit DMM
90 |DIRECT Resistance & Calibratorby V/1 |1 mOhm 0.004%
CURRENT Method
(Measure)
ELECTRO-
TECHNICAL- Using 8.5 Digit DMM
91 |DIRECT Resistance by Direct / I%/Iglr?mhm to20 0.0025 % t0 0.012 %
CURRENT Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using 8.5 Digit DMM
92 |DIRECT Resistance & Calibrator by V / | rlngr?r:‘]m to 10 0.004 % to 0.034 %
CURRENT Method
(Measure)
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ELECTRO-
TECHNICAL- Using 8.5 Digit DMM o
93 |DIRECT Resistance by Direct / 1 ohm to 10 ohm 00/'0076 %10 0.0025
CURRENT Comparison Method °
(Measure)
ELECTRO-
TECHNICAL- Using 8.5 Digit DMM
94 |DIRECT Resistance & Calibrator by V /| é%ﬁrghm 0100 1966 % to 2.5 %
CURRENT Method
(Measure)
ELECTRO-
TECHNICAL- Using 8.5 Digit DMM
95 |DIRECT Resistance by Direct / I},I%mhm 0100 {5012 % t0 0.091 %
CURRENT Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using 8.5 Digit DMM
96 |DIRECT Resistance & Calibrator by V /| rlnoomhm 0100 {5 034 % to 0.033 %
CURRENT Method
(Measure)
ELECTRO-
TECHNICAL- Using 8.5 Digit DMM o
97 |DIRECT Resistance by Direct / 10 Ohm to 100 Ohm 00/'0025 % 10 0.0021
CURRENT Comparison Method °
(Measure)
ELECTRO-
TECHNICAL- Using 8.5 Digit DMM
98 |DIRECT Resistance by Direct / é%ohmor‘m tol 0.091 % to 0.81 %
CURRENT Comparison Method
(Measure)
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ELECTRO-
TECHNICAL- Using 8.5 Digit DMM
99 |DIRECT Resistance & Calibrator by V /| #ooohmohm t0 1000 14 936 % to 0.024 %
CURRENT Method
(Measure)
ELECTRO-
TECHNICAL- Using 8.5 Digit DMM 0
100 | DIRECT Resistance by Direct / 100 Ohm to 1 kOhm 8‘0026 %0 0.0015
CURRENT Comparison Method °
(Measure)
ELECTRO-
TECHNICAL- Using 8.5 Digit DMM
101 |DIRECT Voltage by Direct / 0.0l mVto 0.1 mV [3.61 %to0.37%
CURRENT Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using 8.5 Digit DMM
102 |DIRECT Voltage by Direct / 0.1mVtolmV 0.37 % to 0.037 %
CURRENT Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using 8.5 Digit DMM
103 |DIRECT Voltage by Direct / 1 mVto1l0 mV 0.037 % to 0.0046 %
CURRENT Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using 8.5 Digit DMM 0
104 |DIRECT Voltage by Direct / 1Vto1000V 00/'0010 %10 0.0012
CURRENT Comparison Method °
(Measure)
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ELECTRO-
TECHNICAL- Using 8.5 Digit DMM o
105 | DIRECT Voltage by Direct / 10 mV to 100 mV. 00/'0046 %10 0.0014
CURRENT Comparison Method °
(Measure)
ELECTRO-
TECHNICAL- Using 8.5 Digit DMM o
106 |DIRECT Voltage by Direct / 100 mVto 1V 8‘0014 %10 0.0010
CURRENT Comparison Method °
(Measure)
ELECTRO-
TECHNICAL- Using Multi function
107 |DIRECT Current Calibrator by Direct |10 pA to 100 pA 0.25 % to 0.040 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Multi function
108 |DIRECT Current Calibrator by Direct |100 pA to 329 yA 0.040 % to 0.024 %
CURRENT Method
(Source)
TECHNICAL- Transconductance
109 |DIRECT Current == ; 100 Ato 1000 A 041 %t01.2%
Amplifier with
CURRENT .
Current Coil by
(Source)

Direct Method
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Measured /Instrument
ELECTRO-
TECHNICAL- Using Multi function
110 |DIRECT Current Calibrator by Direct |2.99 Ato 20 A 0.046 % t0 0.12 %
CURRENT Method
(Source)
TECHNICAL, Transconductance
111 |DIRECT Current b : 20Ato 100 A 0.035 % t0 0.41 %
CURRENT Amplifier Wlth
(Source) Cyrrent Coil by
Direct Method
ELECTRO-
TECHNICAL- Using Multi function
112 |DIRECT Current Calibrator by Direct [3.29 mAto 329 mA |0.013 % to 0.016 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Multi function
113 |DIRECT Current Calibrator by Direct [329 pAto 3.29 mA ]0.024 % to 0.013 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Multi function
114 |DIRECT Current Calibrator by Direct 329 mAto 2.99 A 0.016 % to 0.046 %
CURRENT Method
(Source)
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Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- Power (Voltage 10 V |Using Multifunction
115 |DIRECT to 1000 V, Current |Calibrator by Direct 0.1 W to 20 kW 0.027 % t0 0.12 %
CURRENT 10 mA to 20 A) Method
(Source)
ELECTRO-
TECHNICAL- Using Fixed Resistor
116 |DIRECT Resistance b D?rect Method 1 mohm 0.084%
CURRENT y
(Source)
ELECTRO-
TECHNICAL- Using Multi function
117 | DIRECT Resistance Calibrator by Direct hmm fo 020 0.004 % to 0.062 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Standard
118 |DIRECT Resistance Resistance Box by 1 Ohm to 10 Ohm 0.014 % to0 0.012 %
CURRENT Direct Method
(Source)
ELECTRO-
TECHNICAL- Using Fixed Resistor
119 |DIRECT Resistance 0 D?rect Method |10 Gohm 1.3%
CURRENT y
(Source)
ELECTRO-
TECHNICAL- Using Fixed Resistor
120 |DIRECT Resistance b D?rect Method |0 mohm 0.027%
CURRENT y
(Source)
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MNLea?ul;?nd orfR.efirence t Measurement range and Calibrati d
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ELECTRO-
TECHNICAL- Using Standard
121 | DIRECT Resistance Resistance Box by rlnoomhm 0100 16 028%
CURRENT Direct Method
(Source)
ELECTRO-
TECHNICAL- Using Multi function
122 |DIRECT Resistance Calibrator by Direct |10 Ohm to 30 Ohm ]0.012 % to 0.0074 %
CURRENT Method
(Source)
ELECTRO-
TECHNICgL- Using Fixed Resistor
123 | DIRECT Resistance X D?rect Mothod | 100 GOhm 3.4%
CURRENT y
(Source)
ELECTRO-
TECHNICAL- Using Standard
124 | DIRECT Resistance Resistance Box by rlnooohm"hm t0 1000 {5 028 % to 0.038 %
CURRENT Direct Method
(Source)
ELECTRO-
TECHNICAL- Using Standard
125 | DIRECT Resistance Resistance Box by I},I(g)h'\rﬂf)hm t0 1000 14 63 9% to 1 %
CURRENT Direct Method
(Source)
ELECTRO-
TECHNICAL- Using Multi function
126 |DIRECT Resistance Calibrator by Direct 100 Ohm to 1 Mohm [0.003 % to 0.004 %
CURRENT Method
(Source)
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ELECTRO-
TECHNICAL- Using Multi function
127 |DIRECT Resistance Calibrator by Direct |30 Ohm to 100 Ohm [0.009 % to 0.003 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- .
128 | DIRECT Resistance gs'g?rgc‘flrvlegtthig“”t 375 pohm 0.30%
CURRENT y
(Source)
ELECTRO-
TECHNICAL- .
129 |DIRECT Resistance gs'g?rgc‘flrvlegtthizunt 75 pohm 0.31%
CURRENT y
(Source)
ELECTRO-
TECHNICAL- .
130 | DIRECT Resistance gs'g?rgc‘flrvlee”tthig“”t 750 pohm 0.31%
CURRENT y
(Source)
ELECTRO-
TECHNICAL- Using Multifunction
131 |DIRECT Voltage Calibrator by Direct 0.1 mV to 2 mV 1.2 % t00.3%
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Multifunction
132 |DIRECT Voltage Calibrator by Direct |1 mV to 10 mV 0.12 % to0 0.017 %
CURRENT Method
(Source)
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ELECTRO-
TECHNICAL- Using Multifunction 0
133 | DIRECT Voltage Calibrator by Direct |1V to 1000 V 00/'0015 %0 0.0023
CURRENT Method °
(Source)
ELECTRO-
TECHNICAL- Using Multifunction
134 |DIRECT Voltage Calibrator by Direct |10 mV to 100 mV 0.017 % to 0.0036 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Multi function 0
135 |DIRECT Voltage Calibrator by Direct |100 mVto 1V 00/'0036 % t0 0.0017
CURRENT Method ]
(Source)
ELECTRO- Using Programmable
TECHNICAL- Oscilloscope Osciﬁoscog o
136 |ELECTRICAL Calibration : 'Y 8mVto50V 0.51%
. Calibrator by Direct
EQUIPMENT (Amplitude)
Method
(Source)
ELECTRO-
TECHNICAL- Oscilloscope Using Signal
137 |ELECTRICAL Calibration (Band Generator by Direct |50 kHz to 1 GHz 11.8%
EQUIPMENT Width) Method
(Source)
ELECTRO- Using Programmable
TECHNICAL- Oscilloscope OsciIgI]oscog o
138 |ELECTRICAL Calibration (Time : pe 1 ns to 100 ms 0.0060%
Calibrator by Direct
EQUIPMENT Base)
Method
(Source)
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Measurand or Reference
Material/Type of instrument

Calibration or Measurement

Measurement range and
additional parameters

* Calibration and

S.No Discipline / Group or::a::z::ll"t:db;ec;:::::i::;ed Method or procedure where applicable(Range Cageb?ﬁ:;?glwfg)t(:)
Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- B-Type Using 8.5 Digit DMM
139 |TEMPERATURE Thermocouple by Direct / 600 °C to 1820 °C 0.063 °C to 0.045 °C
SIMULATION Comparison Method
(Measure)
ELECTRO-
TECHNICAL- E-Type Using 8.5 Digit DMM
140 |TEMPERATURE Thex;mocouple by Direct / -200 °Cto 1000 °C |0.020 °Cto 0.015 °C
SIMULATION Comparison Method
(Measure)
ELECTRO-
TECHNICAL- JFType Using 8.5 Digit DMM
141 |TEMPERATURE ThmeocoupIe by Direct / -200 °Cto 1200 °C ]0.023 °Cto0 0.019 °C
SIMULATION Comparison Method
(Measure)
ELECTRO-
TECHNICAL- K-Type Using 8.5 Digit DMM
142 |TEMPERATURE The)?mocouple by Direct / -200 °Cto 1372 °C ]0.026 °Cto 0.028 °C
SIMULATION Comparison Method
(Measure)
ELECTRO-
TECHNICAL- N-Type Using 8.5 Digit DMM
143 | TEMPERATURE The);mocouple by Direct / -200 °Cto 1300 °C |0.04 °Cto 0.024 °C
SIMULATION Comparison Method
(Measure)
ELECTRO-
TECHNICAL- R-Type Using 8.5 Digit DMM
144 |TEMPERATURE Theﬁmocouple by Direct / -50 °Cto 1768 °C 0.094°C
SIMULATION Comparison Method
(Measure)
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Measurand or Reference Measurement range and
Material/Type of instrument Calibration or Measurement additional paramgeters * Calibration and
S.No Discipline / Group | or material to be calibrated Measurement
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Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO-
TECHNICAL- Using 8.5 Digit DMM o
145 | TEMPERATURE |RTD type by Direct / -200 °C to 850 °C 960022 t00.018
SIMULATION Comparison Method
(Measure)
ELECTRO-
TECHNICAL- S-Type Using 8.5 Digit DMM
146 |TEMPERATURE The{mocouple by Direct / -50 °Cto 1768 °C 0.089 °C to 0.054 °C
SIMULATION Comparison Method
(Measure)
ELECTRO-
TECHNICAL- T-Type Using 8.5 Digit DMM
147 |TEMPERATURE Theyrmocouple by Direct / -200 °C to 400 °C 0.026 °Cto 0.011 °C
SIMULATION Comparison Method
(Measure)
ELECTRO-
TECHNICAL- B-Type Using Temperature
148 |TEMPERATURE The¥mocoup|e Calibrator by Direct [450 °C to 1800 °C  ]0.95°C
SIMULATION Method
(Source)
ELECTRO-
TECHNICAL- E-Type Using Temperature
149 |TEMPERATURE Theyrmocouple Calibrator by Direct [-200 °C to 1000 °C ]0.55°C
SIMULATION Method
(Source)
ELECTRO-
TECHNICAL- J-Type Using Temperature
150 |TEMPERATURE Thgfmocouple Calibrator by Direct |-200 °Cto 1200 °C 0.17 °Cto 0.38 °C
SIMULATION Method
(Source)
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Material/Type of instrument Calibration or Measurement additional paramgeters * Calibration and
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Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO-
TECHNICAL- K-Type Using Temperature
151 |TEMPERATURE Thermocouple Calibrator by Direct [-200 °Cto 1350 °C ]0.18 °C to 0.44 °C
SIMULATION Method
(Source)
ELECTRO-
TECHNICAL- N-Type Using Temperature
152 |TEMPERATURE TheBI{mocoupIe Calibrator by Direct [-200 °Cto 1350 °C 0.16 °C to 0.42 °C
SIMULATION Method
(Source)
ELECTRO-
TECHNICAL- R-Type Using Temperature
153 |TEMPERATURE Theimocouple Calibrator by Direct |0 °Cto 1750 °C 0.95°C
SIMULATION Method
(Source)
ELECTRO-
TECHNICAL- Using Temperature
154 |TEMPERATURE |RTD type Calibrator by Direct [-200 °C to 800 °C 0.24 °Cto 0.35°C
SIMULATION Method
(Source)
ELECTRO-
TECHNICAL- S-Type Using Temperature
155 |TEMPERATURE Theyrmocouple Calibrator by Direct [0 °Cto 1750 °C 0.9°C
SIMULATION Method
(Source)
ELECTRO-
TECHNICAL- T-Tvpe Using Temperature
156 |TEMPERATURE TheyrFr)nocoupIe Calibrator by Direct [-240 °Cto 400 °C 0.5°C
SIMULATION Method
(Source)
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Measured /Instrument and Frequency)
ELECTRO- Using Universal
TECHNICAL- Fre ?Jenc Counter
157 | TIME & Frequency qt y 1 Hzto 10 Hz 0.00058%
by Direct
FREQUENCY .
/Comparison Method
(Measure)
ELECTRO- Using Universal
TECHNICAL- Fre ?Jenc Counter
158 | TIME & Frequency qt y 10 Hz to 2.4 GHz 0.00059%
by Direct
FREQUENCY ;
/Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using Digital Timer
159 |TIME & Time Interval by Comparison 0.l1stols 0.0069 s to 0.0094 s
FREQUENCY Method
(Measure)
ELECTRO-
TECHNICAL- Using Digital Timer
160 |TIME & Time Interval by Comparison 1sto10s 0.0094 st0 0.018 s
FREQUENCY Method
(Measure)
ELECTRO-
TECHNICAL- Using Digital Timer
161 |TIME & Time Interval by Comparison 10sto 100 s 0.018 st0 0.052 s
FREQUENCY Method
(Measure)
ELECTRO-
TECHNICAL- Using Digital Timer
162 |TIME & Time Interval by Comparison 100 sto 1000 s 0.052st00.17 s
FREQUENCY Method
(Measure)

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




National Accreditation Board for
Testing and Calibration Laboratories

Laboratory Name :

Accreditation Standard
Certificate Number

SCOPE OF ACCREDITATION

MACRO CALIBRATION SERVICES PRIVATE LIMITED, NO. 4/7, I-FLOOR,
HASTHINAPURAM MAIN ROAD, NEHRU NAGAR, CHROMEPET, CHENNAI,
KANCHIPURAM, TAMIL NADU, INDIA

CC-3598

ISO/IEC 17025:2017

Page No

30 0f 116

Validity 15/06/2023 to 12/04/2024 Last Amended on -
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Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO-
TECHNICAL- Using Digital Timer
163 |TIME & Time Interval by Comparison 1000 s to 10000 s 0.17sto1.6s
FREQUENCY Method
(Measure)
ELECTRO-
TECHNICAL- Using Digital Timer
164 |TIME & Time Interval by Comparison 10000 sto 86400s |1.6sto10.1s
FREQUENCY Method
(Measure)
ELECTRO-
TECHNICAL- Using Signal o
165 |TIME & Frequency Generator by Direct |1 Hz to 10 Hz 00/'0065 %0 0.0021
FREQUENCY Method ]
(Source)
ELECTRO-
TECHNICAL- Using Signal o
166 |TIME & Frequency Generator by Direct |10 Hz to 100 Hz 00/'0021 % to 0.0023
FREQUENCY Method 3
(Source)
ELECTRO-
TECHNICAL- Using Signal 0
167 |TIME & Frequency Generator by Direct 100 Hz to 1000 MHz 00/'0023 %10 0.0037
FREQUENCY Method °
(Source)
ELECTRO-
TECHNICAL- Using Signal 0
168 |TIME & Frequency Generator by Direct é(l)-lozo Mz to 2.4 00/'0037 % t0 0.0014
FREQUENCY Method °
(Source)
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Mrt:?'?aul;?;:eoorfﬁifsi:ﬁ:\c:nt Measurement range and * Calibration and
S.No Discipline / Group | or material to be calibrated Caliareatt’:g: g: Meast:jrement a#ditiona:_pa;alimeters Measurement
or measured / Quantity procequre where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
RPM / Speed
(Contact Type)
MECHANICAL- |Tachometers, Speed |Using Digital Stop
169 |ACCELERATION |Meters, RPM Meters, |Watch by 1 RPM to 10 RPM 0.78% t0 0.16%
AND SPEED RPM Indicators of Comparison Method
Centrifuges, RPM
Source/Calibrators
RPM / Speed
(Contact Type) Using Master
MECHANICAL- |Tachometers, Speed |Tachometer by
170 |ACCELERATION |Meters, RPM Meters, |Comparison Method |10 RPM to 100 RPM 0.16% to 0.30%
AND SPEED RPM Indicators of as per SANAS TR
Centrifuges, RPM 45-02
Source/Calibrators
RPM / Speed
(Contact Type) Using Master
MECHANICAL- |Tachometers, Speed |Tachometer by 100 RPM to 5000
171 |ACCELERATION |Meters, RPM Meters, | Comparison Method RPM 0.30% to 0.015%
AND SPEED RPM Indicators of as per SANAS TR
Centrifuges, RPM 45-02
Source/Calibrators
RPM / Speed
(Contact Type) Using Master
MECHANICAL- |Tachometers, Speed |Tachometer by
172 |ACCELERATION |Meters, RPM Meters, |Comparison Method gg&o RPLLEG'3000 0.015% to 0.019%
AND SPEED RPM Indicators of as per SANAS TR
Centrifuges, RPM 45-02
Source/Calibrators
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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)(*)

MECHANICAL-
ACCELERATION
AND SPEED

173

RPM / Speed (Non-
Contact Type)
Tachometers, Speed
Meters, RPM Meters,
RPM Indicators of
Centrifuges, RPM
Source/Calibrators,
Proximity Sensors

Using Master
Tachometer by
Comparison Method
as per SANAS TR
45-02

100 RPM to 10000
RPM

0.30 % to 0.019%

MECHANICAL-
ACCELERATION
AND SPEED

174

RPM / Speed (Non-
Contact Type)
Tachometers, Speed
Meters, RPM Meters,
RPM Indicators of
Centrifuges, RPM
Source/Calibrators,
Proximity Sensors

Using Digital Stop
Watch by
Comparison Method

1 RPM to 10 RPM

0.59% to 0.12%

MECHANICAL-
ACCELERATION
AND SPEED

175

RPM / Speed (Non-
Contact Type)
Tachometers, Speed
Meters, RPM Meters,
RPM Indicators of
Centrifuges, RPM
Source/Calibrators,
Proximity Sensors

Using Master
Tachometer by
Comparison Method
as per SANAS TR
45-02

10 RPM to 100 RPM

0.12% to 0.30%
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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 procequre where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
RPM / Speed (Non-
Contact Type) ;
Using Master
Tachometers, Speed
MECHANICAL- ' Tachometer by
176 |ACCELERATION |Meters, RPM Meters, |- arison Method [£0000 RPM 090000 {4 199, 14 0.0054%
RPM Indicators of RPM
AND SPEED : as per SANAS TR
Centrifuges, RPM 45-02
Source/Calibrators,
Proximity Sensors
RPM / Speed (Non-
Contact Type) .
Using Master
Tachometers, Speed
MECHANICAL- i Tachometer by
177 |AcceLERATION |Meters, RPM Meters, |- rison Method | 20000 RPM t099900 4 4360/ t6 0.0035%
RPM Indicators of RPM
AND SPEED . as per SANAS TR
Centrifuges, RPM 45-02
Source/Calibrators,
Proximity Sensors
Using Master
MECHANICAL- |Vibration Meters (@ |Vibration meter with
178 |ACCELERATION |10 Hz to 160 Hz) Vibration Calibrator |1.5 m/s?to 30 m/s? |2.1%
AND SPEED Acceleration by Comparison
Method
Using Master
MECHANICAL- |Vibration Meters (@ |Vibration meter with
179 |ACCELERATION |10 Hz to 160 Hz) | Vibration Calibrator |%:210 MM £ 1990 g 149,
AND SPEED Displacement by Comparison
Method
Using Master
MECHANICAL- |Vibration Meters (@ |Vibration meter with
180 [ACCELERATION [10 Hz to 160 Hz)  |Vibration Calibrator rlﬁ?noo mm to 2.000 5 &,
AND SPEED Displacement by 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
Using Master
MECHANICAL- |Vibration Meters (@ |Vibration meter with 1.5 mm/s to 100
181 |ACCELERATION |10 Hz to 160 Hz) Vibration Calibrator rﬁm/s 3%
AND SPEED Velocity by Comparison
Method
Using Sound Level
182 MECHANICALS Sound Level Meter [Calibrator by Direct |94 & 114 dB @1 kHz |{0.30dB
ACOQOUSTICS
Method
Specific Gravity /
Relative Density
(Density Using E1 Standard
MECHANEAlS El)éccj)rhoorlnoer;eert’er Brix \li\ﬁlcgigitcfna\?vdei hin
183 |DENSITY AND & 9"ng 10,6 g/mi to 2.0 g/ml [0.00015g/ml
Hydrometer, Twiddle |Balance by Cuckow's
VISCOSITY .
Hydrometer, Hydrostatic
Lactometer, Baume |Weighing Method
Hydrometer, Be°
Hydrometer, °API)
MECHANICAL- |Viscosity (Kinematic |Using Standard
184 | DENSITY AND | Viscosity of Newtonaian Liquids Ssgt cStto 300000 14 15 0 t0 0.45 %
VISCOSITY Newtonian Liquids) [and Viscometer
MECHANICAL- |Viscosity (Dynamic Using Standard
185 |DENSITY AND |Viscosity) Rotational Viscgsit Liquids 7.5 cP to 100000 cP 10.14 % to 0.27 %
VISCOSITY  |Viscometer 1™
Viscosity (Flow
MECHANICAL- .
186 |DENSITY AND [ SuPs) Ford Cup, —jUsing Standard 5 Stto 1800 ¢St |0.63%
Zahn, Sheen, ISO, Viscosity Liquids
VISCOSITY Shell
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187 | DENSITY AND Flow) C:Z illar Capillary Viscometer | ™ > 9 0.19 % to 0.45 %
VISCOSITY . pitary & Viscosity Liquids  [mm</s
Viscometer
Viscosity (Kinematic -
MECHANICAL- . : Using Standard 2%
188 | DENSITY AND ?:/Ilg\fvc;sgg '”f;er"erse Capillary Viscometer 0'0024 ™ [s71020 16 19 9 t0 0.45 %
VISCOSITY . pitary & Viscosity Liquids [mm~/s
Viscometer
MECHANIGAL- Using Slip Gauge Set
DIMENSION X
(BASIC (Qr. 0), Slne Bar & .
189 MEASURING Angle Gauge Dial Indicator / 1/4°to30° 5 Arc of Minutes
AT,
GAUGE ETC.) P
MECHANICAL-
(DE;XSEI:SION Bench Centre Using Test Mandrel
190 (Coaxiality & & Dial Indicator by {100 mm to 300 mm |8um
MEASURING Parallelism) Comparison Method
INSTRUMENT, P
GAUGE ETC.)
MECHANICAL-
(DSX;IESION Bevel Protractor / Using Angle Blocks
191 MEASURING Combination Set by Comparison 0°to90° 2.40 Arc of Minutes
INSTRUMENT, Resolution: 1 min Method
GAUGE ETC.)
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and Frequency)

Capability(CMC)(+)

MECHANICAL- Using Dial
I(Jé%;lgSlON Bore Dial Gauge (For |Calibration Tester /
192 Transmission Only) |Slip Gauge Set & 0tolmm 2.2um
MEASURING , :
L.C 0.001 mm Dial Indicator by
INSTRUMENT, Comparison Method
GAUGE ETC.) P
MECHANICAL-
DIMENSION . Using Slip Gauge Set
193 (BASIC E:Sillri)t:ezal]iDial/Vernier) Qo e 0 to 600 mm 10um
MEASURING | 2 e = | Checker by H
INSTRUMENT, - Comparison Method
GAUGE ETC.)
MECHANICAL-
DIMENSION Calipers Using Slip Gauge Set
(BASIC . : ; (Gr 0), Long Slip 1000 mm to 2000
194 MEASURING f_.{ljelgcl)ﬁ![/ig?lgvg;n;ﬁz Gauge Set by mm oLy
INSTRUMENT, V.9 Comparison Method
GAUGE ETC.)
MECHANICAL-
DIMENSION . Using Slip Gauge Set
105 [(BASIC ?[?imi)tzrliDiaI/Vernier) (Gro), Long Slip- 1451900 mm 12um
MEASURING Regolution, 0.01 mm | Gauge Set by H
INSTRUMENT, i Comparison Method
GAUGE ETC.)
MECHANICAL-
I(DE;X;%SION Clinometer / Using Angle Blocks
196 Inclinometer by Comparison 0°to90° 2.4 Arc of Minutes
MEASURING Resolution: 0.01° Method
INSTRUMENT, VA
GAUGE ETC.)
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MECHANICAL-
I(JELIXI;IEI:SION Coating Thickness Using Standard Foils
197 Gauge Resolution: by Comparison 0.0l mmto 2 mm 1.8um
MEASURING 0.1 um Method
INSTRUMENT, [~*H
GAUGE ETC.)
MECHANICAL-
pbolalt Using Dial Indicator
198 (BASIC Comparator Stand b C?)m - 50 x 50 mm to 300 x 1.2um
MEASURING (Flatness Only) Myethodp 300 mm <H
INSTRUMENT,
GAUGE ETC.)
MECHANICAL-
DIMENSION . .
(BASIC . _ _ Using Elgzctronlc
199 Cylinderical Pins Probe with DRO by [0.1 mm to 20 mm 1.20um
MEASURING Comparison Method
INSTRUMENT, P
GAUGE ETC.)
MECHANICAL-
DIMENSION Depth Gauge Using Slip Gauge Set
(BASIC (Digital / Dial / (Gr 0) / Long Slip
200 MEASURING Vernier) Resolution: |Gauges by 1o 600 R 8.60um
INSTRUMENT, |0.01 mm Comparison Method
GAUGE ETC.)
MECHANICAL-
DIMENSION Depth Micrometer , .
- Using Slip Gauge Set
(BASIC (Analog / Digital)
201 IMEASURING ~ |Resolution: 0.001  [(or V0¥ - |0t0300mm 4.4um
INSTRUMENT, |mm P
GAUGE ETC.)
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Capability(CMC)(+)

MECHANICAL- Dial / Digital Gauge Using Dial
DIMENSION (PIungergType) , 9€  |calibration Tester /
(BASIC Comparator Stand &
202 MEASURING Comparator / L}/DT/ Slip Gauge Set (Gr 0 to 100 mm 1.20um
Probes Resolution: .
INSTRUMENT, 0.0001 mm 0) By Comparison
GAUGE ETC.) ' Method
MECHANICAL-
DIMENSION Dial / Digital Test Using Dial

203 (BASIC aicatgr (Levgr p Calibration Tester by |0 to 2 mm 2.3um
MEASURING Type) Resolution: Comparison Method
INSTRUMENT, [0.001 mm P
GAUGE ETC.)

MECHANICAL-
DIMENSION Dial / Digital , .

204 |(BASIC dhickhessGauge (Ué;nog) Ssl;p y 0 to 25 mm 0.98um
MEASURING Resolution: 0.001 Comparison Method '
INSTRUMENT, |mm P
GAUGE ETC.)

MECHANICAL-
DIMENSION Digital / Dial Caliper Using Slip Gauge Set

205 (BASIC Gauges Resolution: (GF DSy Gpuge 0 to 200 mm 5.2um
MEASURING 0.01 mm " |Block Accessories by '
INSTRUMENT, ' Comparison Method
GAUGE ETC.)

MECHANICAL-
DIMENSION Using Surface Plate,
(BASIC . , Slip Gauge Set Gr.0

206 MEASURING Engineer's Parallels & Dial Indicator by 25 mm to 400 mm  |[3.0um
INSTRUMENT, Comparison Method
GAUGE ETC.)
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where applicable(Range
and Frequency)

Capability(CMC)(+)

MECHANICAL-
DIMENSION External Micrometer |Using Micrometer
(BASIC (Analog / Digital) Block Set & Slip
207 MEASURING Resolution: 0.001 Gauge Set (Gr 0) by 0 fo 39y 1.5um
INSTRUMENT, |mm Comparison Method
GAUGE ETC.)
MECHANICAL-
DIMENSION External Micrometer |Using Micrometer
(BASIC (Analog / Digital) Block Set & Slip
208 [JEASURING ~ |Resolution: 0.001  |Gauge Set (Gr 0) by |°0 MM to 300 mm 3.0um
INSTRUMENT, |mm Comparison Method
GAUGE ETC.)
MECHANICAL- Using Long Slip
DIMENSIGN External Micrometer SauBgset,
(BASIC .~ |Micrometer Block
209 MEASURING gASfI%gr:1Resolutlon. Set & Slip Gauge Set 0 to 1000 mm 15um
INSTRUMENT, ' (Gr 0) by
GAUGE ETC.) Comparison Method
MECHANICAL-
DIMENSION External Micrometer Using Micrometer
(BASIC .~ |Block Set & Slip
210 MEASURING gA(r)liaI;)ngrLResolutlon. Gauge Set (Gr 0) by 0 to 600 mm 7.3um
INSTRUMENT, ' Comparison Method
GAUGE ETC.)
MECHANICAL-
I(DE;%SEESION Using Digital
211 Feeler Gauge Micrometer by 0.01 mmto 2 mm 2.1um
MEASURING Comparison Method
INSTRUMENT, P
GAUGE ETC.)
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Measured /Instrument and Frequency)
MECHANICAL-
DIMENSION Using Slip Gauge Set
(BASIC . Gr.0 & Dial Indicator
212 MEASURING Flush Pin Gauges by Comparison 0.5 mm to 200 mm |[3.0um
INSTRUMENT, Method
GAUGE ETC.)
MECHANICAL-
DIMENSION . .
(BASIC . Using Elgctronlc
213 Foils Probe with DRO by |0.005 mmto 5 mm |[0.9um
MEASURING Comparison Method
INSTRUMENT, P
GAUGE ETC.)
MECHANIEAE- Using Electronic
DIMENSION g Ex
(BASIC Probe with
214 Hegman Gauge Comparator Stand |0 to 100 um 1.20um
MEASURING by Comparison
INSTRUMENT, Mithodp
GAUGE ETC.)
MECHANICAL-
DIMENSION Height Gauge Using Caliper
(BASIC (Digital / Dial / Checker / Long Slip
215 MEASURING Vernier) Resolution: |Gauges by o 1000 14.8um
INSTRUMENT, |0.01 mm Comparison Method
GAUGE ETC.)
MECHANICAL-
o[BG G sCaber (o s00mm s
MEASURING |, 0%1 - " |Checker by o
INSTRUMENT, ' Comparison Method
GAUGE ETC.)
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S.No Discipline / Group | or material to be calibrated Measurement

or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

MECHANICAL-
DIMENSION Inside Micrometer Using Slip Gauge Set
(BASIC (Caliper Type) (Gr 0) & Gauge
217 MEASURING Resolution: 0.001 Block Accessories by 2 MripfoA00 mm >-10um
INSTRUMENT, |mm Comparison Method
GAUGE ETC.)
I\D/Illli\/lCEHNASI\II(I)CI\,IAL- Using Slip Gauge Set
(BASIC InFernal / Stick (Gr0)/ Lon.g Slip
218 Micrometer Gauges / Dial 50 mm to 3000 mm [10um
MEASURING . .
Resolution: 0.01 mm |Indicator by
INSTRUMENT, Comparison Method
GAUGE ETC.)
MECHANICAL-
DIMENSIGN . Using Profile
219 (BASIC beasqring,Sqale. (48 Projector by 0 to 300 mm 8.8um
MEASURING 1 mm Comparison Method
INSTRUMENT,
GAUGE ETC.)
MECHANICAL-
DIMENSION , Using Slip Gauge Set
220 (BASIC II\D\IIécsr(;)Irch?;r?'rOH((e)?)(i GNi0 & Glgeianie 0 to 50 mm 2um
MEASURING e <4 Comparator by
INSTRUMENT, Comparison Method
GAUGE ETC.)
MECHANICAL-
DIMENSION Microscope / Video
221 (BASIC Measuring System Using Glass Scale by |25 X 25 mm to 300 3.0um
MEASURING Linear only Comparison Method |X 200 .mm '
INSTRUMENT,
GAUGE ETC.)
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Measurand or Reference Measurement range and
Material/Type of instrument Calibration or Measurement additional paramgeters * Calibration and
S.No Discipline / Group | or material to be calibrated Measurement
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where applicable(Range
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MECHANICAL-
DIMENSION . .
. , Using Slip Gauge Set
(BASIC Pistol Caliper
222 |\EASURING | Resolution: 0.01 mm (C(f)r”?)a?’son T 0 fo 290 M 4.5Um
INSTRUMENT, P
GAUGE ETC.)
MECHANICAL- Using Slip Gauge Set
DIMENSION Gr.0 and Electronic
(BASIC . Probe with
223 MEASURING Plain Plug Gauges Comparator stand 2 mm to 200 mm 1.6um
INSTRUMENT, by Comparison
GAUGE ETC.) Method
MECHANICAL-
PQXSEESION Radius Gauges Using Profile
224 (Concave and Projector by 0.6 mm to 25 mm 6.20um
MEASURING Convex Profile) Comparison Method
INSTRUMENT, P
GAUGE ETC.)
MECHANICALS Using Slip Gauge Set
DIMENSION (Gr 0), Long Slip
(BASIC Setting Rod / Length : .
225 MEASURING Bar gg%gisr;oErlebctromc 25 mm to 300 mm 2.0um
INSTRUMENT, Comparison Myethod
GAUGE ETC.) P
MECHANICAL- Using Slip Gauge Set
DIMENSION (Gr 0), Long Slip
(BASIC Setting Rod / Length ' ,
226 MEASURING Bar gsrl:]geasr;oErlebctromc 300 mm to 600 mm [4.1um
INSTRUMENT, Comparison Myethod
GAUGE ETC.) P
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Material/Type of instrument Calibration or Measurement additional paramgeters * Calibration and
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MECHANICAL- Using Slip Gauge Set
DIMENSION (Gr 0), Long Sli
557 |(BASIC Setting Rod / Length |~ ~¢0 Iglecteonic 600 mm t0 1000 [,
MEASURING  |Bar cOmg g1 mm o
INSTRUMENT, Comparison M%ethod
GAUGE ETC.) P
Sine Bar a. Centre
MECHANICAL- |Distance between Using Slip Gauge Set
DIMENSION Rollers b. Parallelism |Gr.0, Dial Indicator,
(BASIC of Working Surface |Granite Surface
228 MEASURING to Contact Surface c. |Plate Gr.0 & Angle 100 Moy tae20Qmm L14.7QArc of sec
INSTRUMENT, |Angular Gauge Block by
GAUGE ETC.) [Measurement at Comparison Method
15°, 30° & 45°
MECHANICAL-
(DE:XSEIIESION Snap Gauge / Gap Using Slip Gauge Set
229 Gauge / Width Gr.0 by Comparison |2 mm to 300 mm 4.20um
MEASURING Gauge Method
INSTRUMENT, 9
GAUGE ETC.)
MECHANICAL- Using Sine Bar, Slip
DIMENSION -
(BASIC Splrlt. Il_elvel Gauge Set Gr.0 &
230 Sensitivity: 0.01 / Granite Surface 100 mm to 300 mm |0.006mm/mtr
MEASURING
0.02 mm/mtr Plate Gr.0 by
INSTRUMENT, Comparison Method
GAUGE ETC.) P
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Capability(CMC)(+)

MECHANICAL-
DIMENSION Straight Edge Using Slip Gauge Set

231 (BASIC (Straightness & Gr.0 & Dial Indicator {100 mm to 1000 12um
MEASURING Parallelism of by Comparison mm H
INSTRUMENT, |Surface) Method
GAUGE ETC.)

MECHANICAL-
DIMENSION

32 (BASIC Surface Plate Using Spirit Level by |300 X 300 mm to iqsrt(r(rﬁ\lfvg%/s%)ré in
MEASURING (Granite / Cast Iron) |Comparison Method |3000 x 2000 mm rﬁmu)
INSTRUMENT, '
GAUGE ETC.)

MECHANICAL- . . :
DIMENSION Taper Plug Gauge a. selng S ne bap W.'th

233 (BASIC dotal Length\p. élzjarufazeszltatGer'(‘)SLla%d 25 mmto 150 mm |1.6um
MEASURING  [Major Diameter c. | 3370% 2% 2 o1
INSTRUMENT, |Half angle Cor SR
GAUGE ETC.) P
MECHANICAL-

I(JE;XSEESION Using Profile

234 Taper Scale Projector by 1 mm to 45 mm 8.1um
MEASURING Comparison Method
INSTRUMENT, P
GAUGE ETC.)

MECHANICAL- Using Slip Gauge
DIMENSION  |Test Mandrel a. g lIp >aug
e Gr.0, Dial Indicator &

235 (BASIC Variation in Electronic 20 mm to 150 mm  |2.0um
MEASURING Diameter b. Total Comparator b '
INSTRUMENT, |Runout Eormoarsor Msthod
GAUGE ETC.) P
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Measured /Instrument and Frequency)
MECHANICAL-
DIMENSION Using Profile
(BASIC : Projector & Digital
236 MEASURING Test Sieves Caliper by 0.032 mm to 10 mm |6.50um
INSTRUMENT, Comparison Method
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Profile
(BASIC , Projector & Digital
237 MEASURING Test Sieves Caliper by 10 mm to 100 mm  |31.30um
INSTRUMENT, Comparison Method
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Electronic
238 (BASIC Thread Measuring Probe with 0.17 mm to 6.35 1.0um
MEASURING Cylinder / Wire Comparator by mm oo
INSTRUMENT, Comparison Method
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Profile
239 (BASIC readi@tcl Gatlgeg Projector by 0°to60° 5 Arc of min
MEASURING (Angle) Comparison Method
INSTRUMENT, P
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Profile
240 (BASIC Thread Pitch Gauges Projector by 0.4 mm to 6 mm 6.40um
MEASURING (Pitch) Comparison Method
INSTRUMENT, P
GAUGE ETC.)
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Y and Frequency) Capability(CMC)(*)
Measured /Instrument
Using Thread
MECHANICAL- Measuring Wires,
DIMENSION Cylinderical Setting
241 (BASIC (Télf;iit(?ivpéugifrag?:r Master.f Eloating 1 mm to 100 mm 2.6um
MEASURING | =) Carriage Dia O
INSTRUMENT, y Measuring Machine
GAUGE ETC.) by Comparison
Method
MECHANICAL-
DIMENSION . .
242 (BASIC PliragonisThigkness gilggbslgo?napl;%iessﬁt 1 mm to 300 mm 64um
MEASURING Gauge L.C 0.001mm Méthod
INSTRUMENT,
GAUGE ETC.)
V Block Parallelism
of axis of Vee to
MECHANICAL- base su.rfaces .
Parallelism of axis of
DIMENSION : .
Vee to side surfaces |Using Test Mandrel
(BASIC : ) . 40 x 50 x 40 mm to
243 Matching tolerance |& Dial Indicator by 4.2um
MEASURING . 300 x 100 x 100 mm
of V axes above the |Comparison Method
INSTRUMENT, base Height over
GAUGE ETC) |\ g
inimum &
Maximum Cylinders
Symmetry
MECHANICAL-
(DSZ/I;IESION Using Profile
244 Weld Fillet Gauge Projector by 0 to 25.4 mm 7.60um
MEASURING Comparison Method
INSTRUMENT, P
GAUGE ETC.)
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Y and Frequency) Capability(CMC)(*)
Measured /Instrument
MECHANICAL-
?Ei%gllgSION Using Profile
245 Weld Gauge (Angle) |Projector by 0°to90° 5 Arc of min
MEASURING Comparison Method
INSTRUMENT, P
GAUGE ETC.)
MECHANICAL-
ENSION Using Profile
(BASIC Weld Gauge .
246 lmeasumnc | Leng e %\
INSTRUMENT, P
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Electronic
(BASIC : Probe with
247 MEASURING Wet Film Gauge Comparator by 0.025 mmto 3 mm |1.20um
INSTRUMENT, Comparison Method
GAUGE ETC.)
MECHANICAL-
I(JE;X;%SION Using Profile
248 Wire Gauge Projector by 0to 10 mm 6.60um
MEASURING Comparison Method
INSTRUMENT, P
GAUGE ETC.)
Using Slip Gauge Set
MECHANICAL- (Gr 0), Long Slip
DIMENSION . Gauges, Surface
249 (PRECISION Caliper Checker Plate & Dial 0 to 300 mm 3.0um
INSTRUMENTS) Indicator by
Comparison Method
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Using Slip Gauge Set

MECHANICAL- (Gr 0), Long Slip
DIMENSION . Gauges, Surface
250 (PRECISION Caliper Checker Plate & Dial 0 to 600 mm 4.60um
INSTRUMENTS) Indicator by
Comparison Method
MECHANICAL- Using Slip Gauge Set
DIMENSION Cylinderical Setting |Gr.0 & Electronic
251 (PRECISION Master Comparator by 3 MM L00\mm 2.20um
INSTRUMENTS) Comparison Method
MECHANIEAL- Dial Calibration Using Electronic
DIMENSION :
252 (PRECISION Tester Resolution: Comparator by 0 to 25 mm 0.8um
INSTRUMENTS) 0.0002 mm Comparison method
MECHANICAL- |Electronic Height Using Slip Gauge Set
DIMENSION Gauge (Digital) Gr.0 by Comparison
253 | PRECISION  |Resolution: 0.0001 |Method as peris |0t 600 mm 3.9um
INSTRUMENTS) |mm 2921
MECHANICAL- .
. : Using Angle Blocks
254 DIMENSION rofila@rgiecton by Comparison 0 °to360° 0.41 Arc of min
(PRECISION (Angle) Method
INSTRUMENTS)
MECHANICAL- {5 16 projector
555 DIMENSION (Linear) Résolution- Using Glass Scale by |25 X 25 mm to 300 3.0um
(PRECISION 0.0001 mm " |Comparison Method |X 300 mm VH
INSTRUMENTS) | ™
MECHANICAL- Using Slip Gauge Set
DIMENSION Profile Projector Gr.0 and Digital i o
256 | pRECISION | (Magnification) Caliper by 10x - 100 0.02%
INSTRUMENTS) Comparison Method
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Yy Capability(CMC)(*)
Measured /Instrument and Frequency)
Using Rubber
Hardness Tester
Calibrator with
MECHANICAL- |Shore Hardness Weights as per ISO |0 Shore A to 100
257 [DUROMETER  |Tester 18898:2012 /1S |Shore A 0.65hore A
13360 (Part 5):2013
/ 1SO 868 by Direct
Method
Using Rubber
Hardness Tester
Calibrator with
MECHANICAL- |Shore Hardness Weights as per ISO |0 Shore D to 100
258 IDUROMETER  |Tester 18898:2012 /1S |Shore D (:65hpre D
13360 (Part 5):2013
/ 1SO 868 by Direct
Method
MECHANICAL- Calibration of Push
MOBILE FORCE |Force Gauge / Push |Pull Gauge in Push g
259 IMEASURING | Pull Gauge and Pull Mode as per |10 N t0 500N 0. %
SYSTEM VDI/VDE 2624
MECHANICAL- Calibration of Push
MOBILE FORCE |Force Gauge / Push |Pull Gauge in Push 0
260 MEASURING Pull Gauge and Pull Mode as per 100 N to 5500 N 0.15%
SYSTEM VDI/VDE 2624
MECHANICAL- Using Dead Weights
MOBILE FORCE |Force Gauge / with Hanger by o
261 MEASURING Tension Gauge Comparison Method 10 cfyto 100 cN 0.024%
SYSTEM as per VDI/VDE 2624
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Yy and Frequency) Capability(CMC)(*)
Measured /Instrument
MECHANICAL- Using Dead Weights
MOBILE FORCE |Force Gauge / with Hanger by o
262 MEASURING Tension Gauge Comparison Method 100 <o POOBCN  10.031%
SYSTEM as per VDI/VDE 2624
hydraulic Pressure
(Gauges (Dial /
Digital),
MECHANICAL- |Transducers, Using Pressure
263 PRESSURE Lraasmittets, Divita) Module as per DKD |35 bar to 70 bar 0.018% of rdg
INDICATING Manometers, R-6-1/2
DEVICES Switches, Recorders,
Data Loggers,
Modules and
Indicating Devices)
hydraulic Pressure
(Gauges (Dial /
Digital),
MECHANICAL- |Transducers . .
: . Using Dead Weight
264 PRESSURE TrRSmyltecs. Digifal Tester as per DKD 6.1 bar to 50 bar 0.014% of rdg
INDICATING Manometers, R-6-1/2
DEVICES Switches, Recorders,
Data Loggers,
Modules and
Indicating Devices)
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Material/Type of instrument
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Measurement range and
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(ﬂ
Measured /Instrument and Frequency) -
hydraulic Pressure
(Gauges (Dial /
Digital),
MECHANICAL- |Transducers, Using Digital
265 :DNR[I)EISC%.TEG 'I{'/Iransmltters,D|g|taI Pressure Indicator as |70 bar to 700 bar 0.021% of rdg
anomeers, er DKD R-6-1/2
DEVICES Switches, Recorders, P
Data Loggers,
Modules and
Indicating Devices)
hydraulic Pressure
(Gauges (Dial /
Digital),
Transducers,
E’IREESHSA[‘JNQEAL' Transmitters,Digital |Using Dead Weight
266 INDICATING Manometers, Tester as per DKD 50 bar to 1000 bar [0.018% of rdg
DEVICES Switches, Recorders, |R-6-1/2

Data Loggers,
Modules and
Indicating Devices)
Using DWT
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Discipline / Group
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Material/Type of instrument
or material to be calibrated
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Method or procedure

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

* Calibration and
Measurement
Capability(CMC)(*)

267

MECHANICAL-
PRESSURE
INDICATING
DEVICES

Low Pressure
(Gauges (Dial /
Digital),
Transducers,
Transmitters,Liquid
Manometers,Digital
Manometer,
Switches, Recorders,
Data Loggers,
Modules Magnehlic
Gauges and
Indicating Devices)

Using Digital
Pressure Calibrator
as per DKD R-6-1/2

100 mbar to 1000
mbar

0.013% of rdg

268

MECHANICAL-
PRESSURE
INDICATING
DEVICES

pneumatic Low
Pressure (Gauges
(Dial / Digital),
Transducers,
Transmitters,Liquid
Manometers,Digital
Manometer,
Switches, Recorders,
Data Loggers,
Modules Magnehlic
Gauges and
Indicating Devices)

Using Digital
Differential
Manometer as per
DKD R-6-1/2

10 mbar to 100
mbar

0.11% of rdg
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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)(*)

269

MECHANICAL-
PRESSURE
INDICATING
DEVICES

pneumatic Low
Pressure (Gauges
(Dial / Digital),
Transducers,
Transmitters,Liquid
Manometers,Digital
Manometers,
Switches, Recorders,
Data Loggers,
Modules Magnehlic
Gauges and
Indicating Devices)

Using Digital
Differential
Manometer as per
DKD R-6-1/2

-250 mmH2o0
(-0.02452 bar) to
250 mmH2o0
(0.02452 bar)

0.041% of rdg

270

MECHANICAL-
PRESSURE
INDICATING
DEVICES

pneumatic Pressure
(Gauges (Dial /
Digital),
Transducers,
Transmitters,Digital
Manometers,
Switches, Recorders,
Data Loggers,
Modules and
Indicating Devices)

Using Digital
Pressure Indicator as
per DKD R-6-1/2

20 bar to 35 bar

0.013% of rdg

271

MECHANICAL-
PRESSURE
INDICATING
DEVICES

Pressure (Gauges
(Dial / Digital),
Transducers,
Transmitters, Digital
Manometers,
Switches, Recorders,
Data Loggers,
Modules and
Indicating Devices)

Using Digital
Pressure Calibrator
as per DKD R-6-1/2

1 bar to 20 bar

0.015% of rdg
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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)
Pressure (Gauges
(Dial / Digital),
Transducers,
E/IREI;:SHSAL\JNIJEAL- Transmitters, Digital |Using Digital
272 Manometers, Pressure Indicator as|700 bar to 1000 bar |0.028% of rdg
INDICATING :
Switches, Recorders, |per DKD R-6-1/2
DEVICES
Data Loggers,
Modules and
Indicating Devices)
Vacuum (Gauges
(Dial / Digital),
MECHANICAL- |Transducers, Using Digital
PRESSURE Transmitters, Pressure Calibrator |
273 INDICATING Recorders, Data as per I1SO 3567 & By to L 2 (07646 of rdg
DEVICES Loggers, Modules DKD R-6
and Indicating
Devices)
Glasswares
(Measuring Cylinder, .
Pipette, Burette, Using E1 & E.z Class
. Standard Weights
Volumetric Flask, .
: and Precision
Beaker, Measuring Weighing
MECHANICAL- |Jar, Conical Flask, -
274 VOLUME Dispenser, Crow Balance(Readability: |1 ml to 50 ml 2l

Receiver, Specific
Gravity Cup,
Lechatelier Flask,
Centrifuge Filter
Tube, Sac

0.001 mg to 0.01
mg) by Gravimetric
Method as per ISO
4787
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Mrt:?'?aul;?;:eoorfﬁifsi:ﬁ:\c:nt Measurement range and * Calibration and
S.No Discipline / Group | or material to be calibrated Calibration ocheasurement additional_parameters Measurement
or measured / Quantity SO OT procotie whe;enzﬁgtcablemange Capability(CMC)(*)
Measured /Instrument quency)
Glasswares
(Measuring Cylinder,
Pipette, Burette, Using E1 & E2 Class
Volumetric Flask, Standard Weights
Beaker, Measuring |and Precision
MECHANICAL- |Jar, Conical Flask, Weighing Balance
275 VOLUME Dispenser, Crow (Readability: 0.001 g 20p9miQ 20060K1 | Kml
Receiver, Specific to 0.1 g)by
Gravity Cup, Gravimetric Method
Lechatelier Flask, as per IS0 4787
Centrifuge Filter
Tube, Sac
Glasswares
(Measuring Cylinder,
Pipette, Burette, Using E1 & E2 Class
Volumetric Flask, Standard Weights
Beaker, Measuring |and Precision
MECHANICAL- [Jar, Conical Flask, Weighing Balance
276 VOLUME Dispenser, Crow (Readability: 0.01 pOMLEE=2080 ml 17ul
Receiver, Specific mg to 0.001 g) by
Gravity Cup, Gravimetric Method
Lechatelier Flask, as per IS0 4787
Centrifuge Filter
Tube, Sac
Using E1 & E2 Class
Standard Weights &
Precision Weighing
277 |Ve it A [ Micropipette E;ézggiility: 0001 |LHto10u 0.013l
mg) by Gravimetric
Method as per ISO
8655 (Part-6)
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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)(*)

MECHANICAL-

278 Micropipette

VOLUME

Using E1 & E2 Class
Standard Weights &
Precision Weighing
Balance
(Readability: 0.001
mgq) by Gravimetric
Method as per ISO
8655 (Part-6)

10 pl to 1000 pl 0.1ul

MECHANICAL-

279 Micropipette

VOLUME

Using E1 & E2 Class
Standard Weights &
Precision Weighing
Balance
(Readability: 0.001
mg) by Gravimetric
Method as per ISO
8655 (Part-6)

1000 pl to 5000 pl |2l

MECHANICAL- |Digital / Analog

Using E1 Class

WEIGHING Weighing Balances .
280 1GCALEAND  |(Class 1 & Coarser), Stear”glal\;f I!\;%'?lhts as{Lplo 3y 0.903mg
BALANCE d=0.0001 mg P
MECHANICAL- |Digital / Analog .
— Using E1 Class
WEIGHING Weighing Balances .
281 [SCALE AND (Class 1 & Coarser), Szarngliﬁ I\{\;eggglhts as upto 22 g 0.008mg
BALANCE d=0.001 mg P
MECHANICAL- |Digital / Analog ,
- Using E1 Class
WEIGHING Weighing Balances ;
282 SCALE AND (Class 1 & Coarser), Si;arnglzlawrﬁ F\:\%?lhts as [upto 210 g 0.03mg
BALANCE d=0.01 mg P
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Measurand or Reference
Material/Type of instrument Cali . Measurement range and * Calibration and
S.No Discipline / Grou or material to be calibrated alibration oEMeasuremant addltlonal_parameters Measurement
P P or measured / Quantit Method or procedure where applicable(Range Capability(CMC)()
Measured /Instrumem):l and Frequency) P Y -
MECHANICAL- |Digital / Analog :
— Using E1 Class
283 \SNCEAI‘(LSE”,L\II\?D %?;22'?%88(!2?;:; Standard Weights as |Upto 5000 g 0.60mg
BALANCE d=0.1 mg perOML R/6-1
MECHANICAL- |Digital / Analog .
A Using E1 Class
284 \SNCEAI‘EEQ\\II\?D Yg?;ggllng Ez?rgce?)s Standard Weights as [Upto 18000 g 4.3mg
BALANCE d=5 mg " |per OIML R76-1
MECHANICAL- |Digital / Analog :
. Using E1 & E2 Class
285 \S,.VCEAI‘EEI,L\II\(I;D YX?IG;EQIIT%BSAZE:S Standard Weights as |Upto 55000 g 0.12¢g
BALANCE d=02g " |BEPML R76-1
MECHANICAL- |Digital / Analog .
. Using E1 & E2 Class
286 | g\ or }’gf;g?'ﬁ%gg?geef) Standard Weights as [Upto 25000 g 0.058¢
BALANCE d=0.1g " |per OIML R76-1
MECHANICAL- |Digital / Analog Using E1,E2 & F1
WEIGHING Weighing Balances [Class Standard
287 1SCALEAND  |(Class IIl& Coarser), |Weights as per ot | Pt 100°kg 0.00058kg
BALANCE d=1g R76-1
MECHANICAL- |Digital / Analog .
oy Using M1 Class
288 \SNCEAEE' Q‘\II\?D Yg?;ggl(\]/gg? ?;'g;rcsis}) Standard Weights as |Upto 1000 kg 58¢g
BALANCE  |d=100g Per NN
MECHANICAL- |Digital / Analog .
— Using M1 Class
289 \S,.VCEAI‘EEI,L\II\IGD Ygleggsllr\]/gg?g;é?r) Standard Weights as |Upto 400 kg 0.012kg
BALANCE d=20 g per OML R76-1
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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
or measured / Quantity procoUN where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
Using E1 Class
. Standard Weights
590 |MECHANICAL- I(\,/IAiisu;avc\:lelggtsss g, |and Micro Balance |, 0.003m
WEIGHTS y (Readability: 0.001 |+ 9 vesmg
& Coarser)
mg) as per OIML
R111
Using E1 Class
: Standard Weights
591 |MECHANICAL- ?Zacscsu;avgelcgjgt:s g7 |and Micro Balance [, 0.001m
WEIGHTS y (Readability: 0.001 g LMy
& Coarser)
mg) as per OIML
R111
Using E1 Class
: Standard Weights
595 |MECHANICAL- ?Ziacii;avc\:/elggt;s ¢, |andMicro Balance |, 1 od
WEIGHTS y (Readability: 0.001 g UUEMg
& Coarser)
mgq) as per OIML
R111
Using E1 Class
. Standard Weights
593 |MECHANICAL- '(\Zacscz;avé’e'ggtsss ¢, |and MicroBalance |, 0.001m
WEIGHTS y (Readability: 0.001 g Rl
& Coarser)
mgq) as per OIML
R111
Using E1 Class
Standard Weights
Mass - Weights and Semi Micro
294 \I\//IVIEIC(IS-I:_II_\ISICAL (Accuracy Class E1 |Balance 100 g 0.02mg
& Coarser) (Readability: 0.01
mgq) as per OIML
R111
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Measurand or Reference Measurement range and % Cali :
o | Discpline/Groun | centani e imcag | Cabrationor Measurement | - adational parameters | - Caltraton and
or measured / Quantity procoUN where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
Using E1 Class
. Standard Weights
295 [MECHANICAL- (l\fxiisuravc\:li Qs 1 [and Micro Balance |, 0 mg 0.001mg
WEIGHTS (Readability: 0.001 '
& Coarser)
mg) as per OIML
R111
Using E1 Class
: Standard Weights
596 |MECHANICAL- ?Zacscsu;avgelcgjgt:s g7 |and Micro Balance |, 0.003m
WEIGHTS y (Readability: 0.001 [ 9 Mg
& Coarser)
mg) as per OIML
R111
Using E1 Class
: Standard Weights
597 |MECHANICAL- ?Ziacii;avc\:/elggt;s ¢, |andMicro Balance |, 1 of
WEIGHTS y (Readability: 0.001 g U0EMg
& Coarser)
mgq) as per OIML
R111
Using E1 Class
. Standard Weights
595 |MECHANICAL- '(\Zacscz;avé’e'ggtsss £, |and Micro Balance |, 0.0052mm
WEIGHTS y (Readability: 0.001 g ' g
& Coarser)
mgq) as per OIML
R111
Using E1 Class
. Standard Weights
590 |MECHANICAL- &iii;avge'ggtss ¢, |and MicroBalance |, 0.001m
WEIGHTS y (Readability: 0.001 g Rl
& Coarser)
mgq) as per OIML
R111
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Measured /Instrument and Frequency)
Using E1 Class
Standard Weights
Mass - Weights and Semi Micro
300 {\,/IVIE(IZGH:TI\ISICAL (Accuracy Class E1 |Balance 200 g 0.027mg
& Coarser) (Readability: 0.01
mgq) as per OIML
R111
Using E1 Class
. Standard Weights
301 |MECHANICAL- ?Xiciil-‘avc\_‘lilglr:atsss g1 |and Micro Balance 200 mg 0.001mg
WEIGHTS (Readability: 0.001 '
& Coarser)
mgq) as per OIML
R111
Using E1 Class
. Standard Weights
302 |MECHANICAL- '(\Q\acscz;avé’e'ggtsss £, |and Micro Balance | b ool
WEIGHTS y (Readability: 0.001 |9 U02Mg
& Coarser)
mgq) as per OIML
R111
Using E1 Class
. Standard Weights
303 | MECHANICAL- &acii;avé’e'ggt; ¢, |and Micro Balance | 0.001m
WEIGHTS y (Readability: 0.001 g U0IMg
& Coarser)
mgq) as per OIML
R111
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Mea?urand or R.eference Measurement range and * . .
o | iscipline  Group | oyt SFInStTAment | catbration or Measurement | - adttional parameters | | Caltretion e
or measured / Quantity MEHOrOr procoamg where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
Using E1 Class
Standard Weights
Mass - Weights and Semi Micro
304 {\,/IVIE(IZGH:TI\ISICAL (Accuracy Class E1 |Balance 50 ¢ 0.01mg
& Coarser) (Readability: 0.01
mgq) as per OIML
R111
Using E1 Class
. Standard Weights
305 |MECHANICAL- ?Xiciir-’avc\_‘lelglr:atsss g7 |and Micro Balance |-, 0.001m
WEIGHTS y (Readability: 0.001 g et
& Coarser)
mgq) as per OIML
R111
Using E1 Class
. Standard Weights
306 |MECHANICAL- '(\Q\acscz;avé’e'ggtsss ¢, |and Micro Balance | . b ool
WEIGHTS y (Readability: 0.001 g 00emg
& Coarser)
mgq) as per OIML
R111
Using E1 Standard
_ |Mass - Weights Class Weights and
307 \I>AVIEIC£|:_II}ISICAL (Accuracy Class E2  |Precision Balance 1000 g 0.84mg
& Coarser) (Readability: 0.001
9):
Using E1 Class
. Standard Weights
Mass - Weights
MECHANICAL- and Mass
308 WEIGHTS (&Acécot;rrasc(:a);)CIass E2 Comparator 10000 g 5.5mg
(Readability: 0.005
g) as per OIML R111

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




Laboratory Name :

Accreditation Standard
Certificate Number

. National Accreditation Board for
i Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

MACRO CALIBRATION SERVICES PRIVATE LIMITED, NO. 4/7, I-FLOOR,
HASTHINAPURAM MAIN ROAD, NEHRU NAGAR, CHROMEPET, CHENNAI,
KANCHIPURAM, TAMIL NADU, INDIA

CC-3598

ISO/IEC 17025:2017

Page No

62 of 116

Validity 15/06/2023 to 12/04/2024 Last Amended on -
Measurand or Reference Measurement range and % Cali :
o | Disciline  Group | o wakano e e eoraens | Cobration or Messurement | - adeitional parameters | - (Al e
or measured / Quantity procoUN where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
Using E1 Class
. Standard Weights
Mass - Weights s
MECHANICAL- and Precision
309 WEIGHTS (Sééc;%rrascg)dass E2 Balance 2000 g 0.9mg
(Readability: 0.001
g) as per OIML R111
Using E1 Class
: Standard Weights
310 |MECHANICAL- ?Ziscsu;avgelcgzlhat:s 2 (R 2 5000 1.1m
WEIGHTS 4 cOarse);) Balance 9 M9
(Readability: 0.001
g) as per OIML R111
Using E1 & E2 Class
: Standard Weights
Mass - Weights
MECHANICAL- and Mass
311 WEIGHTS (CAocacrl;rea:’;y Class F1 & Comparator 20000 g 8.3mg
(Readability: 0.005
g) as per OIML R111
Using E1 Standard
_ |Mass - Weights Class Weights and
312 {\;lVEICGl-I:TNSICAL (Accuracy Class F1 &|Precision Balance 500 ¢g 0.82mg
Coarser) (Readability: 0.001
g) as per OIML R111
Using E1 & E2 Class
. Standard Weights
Mass - Weights
MECHANICAL- and Mass
313 WEIGHTS éAocacrL;rear;:y Class F1 & Comparator 50000 g 0.083¢g
(Readability: 0.1 g)
as per OIMLR111
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Page No

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
. Using Light Source &
314 |OPTICAL- Lux Meter /Light 1y minance Meter by |1 lux to 50000 lux  [3.53%
OPTICAL Meter .
Comparison Method
Humidity (Digital /
Analog Thermo
:zg;gmgig' Using Digital
THERMAL- . Thermohygrometer o o
315 |SPECIFIC HEAT :ﬁ%qr%?tra%r;sors with Humidity 5@/2°5Ff,"'c 035 %RH 19, ry
& HUMIDITY y ' |Chamber by
Data Loggers, .
Comparison Method
Temperature &
Humidity
Transmitters)
Temperature (Digital
/ Analog Thermo
Hygrometers,
THERMAL- :53?332?@ gﬁh”?nﬁlgtifﬁi’ﬁ 5 °C to 60 °C @
316 |SPECIFIC HEAT -~ ¢ R 0.19°C
& HUMIDITY Humidity Sensors, Chambgr by 50%R.H
Data Loggers, Comparison Method
Temperature &
Humidity
Transmitters)
Using SSPRT Sensor
with Digital
317 [THERMAL: fG|ass Thermometer |Multimeter and 0 °C to 100 °C 0.035°C
TEMPERATURE _
Liquid bath by
Comparison Method
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Meafsurand or R_eference Measurement range and . .
o | Disciline/ Group | o sestan e s meioemea | Colbration or Messurement | aditonal parameters | * Calbrator ond
or measured / Quantity procequre where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
Using SSPRT Sensor
with Digital
318 THERMAL- Glass Thermometer |Multimeter and 100 °C to 250 °C 0.11°C
TEMPERATURE -
Liquid bath by
Comparison Method
Using SSPRT Sensor
with Digital
319 THERMAL- Glass Thermometer |Multimeter and -80°Cto 0 °C 0.037°C
TEMPERATURE .
Liquid bath by
Comparison Method
Non-Contact
Temperature Using SSPRT and
THERMAL- Measurement (IR Digital Multimeter 5 o
320 TEMPERATURE |Thermometer, with Ice Point by USe G378
Pyrometer, Thermal |Comparison Method
Imager)
Non-Contact Using Standard
Temperature Contact/Non-Contact
THERMAL- Measurement (IR Thermometer with 3 o R
321 TEMPERATURE |Thermometer, Black Body Source 8 C I8 NG yrac
Pyrometer, Thermal |@ emissivity 0.95 by
Imager) Comparison Method
Non-Contact Using Standard
Temperature Contact/Non-Contact
THERMAL- Measurement (IR Thermometer with = o o
322 TEMPERATURE |Thermometer, Black Body Source 2004¢ to 500 °C 2.05°C
Pyrometer, Thermal |@ emissivity 0.95 by
Imager) 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::a::z;i:ll"t:db;ec;:::::i::;ed Method or procedure where applicable(Range Cageb?ﬁ:;?glwfg)t(:)
Measured /Instrument and Frequency)
Non-Contact Using Standard
Temperature Contact/Non-Contact
THERMAL- Measurement (IR Thermometer with 8 o o
323 TEMPERATURE |Thermometer, Black Body Source 20 °CJo£8 °C 1.38°C
Pyrometer, Thermal |@ emissivity 0.95 by
Imager) Comparison Method
Temperature
(RTD/TC
with/without
Indicator,Thermistor,
Jermperaturg Using SSPRT Sensor
Recorder,Temperatu | h Digital
THERMAL-  [re . A b 1h S .
324 TEMPERATURE |Datalogger,Tempera pEILImEtEran B/ 0 100" gosnc

ture

Gauge, Temperature
Switch,Temperature
Transmitter,Bi-
Metallic
Thermometer

Liquid bath 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)(*)

THERMAL-

325 | TEMPERATURE

Temperature
(RTD/TC
with/without
Indicator,Thermistor,
Temperature
Recorder, Temperatu
re
Datalogger,Tempera
ture

Gauge, Temperature
Switch, Temperature
Transmitter,Bi-
Metallic
Thermometer

Using SSPRT Sensor
with Digital
Multimeter and Dry
block calibrator by
Comparison Method

250 °Cto 660 °C

0.25°C

THERMAL-

326 TEMPERATURE

Temperature
(RTD/TC
with/without
Indicator, Thermistor,
Temperature
Recorder,Temperatu
re
Datalogger,Tempera
ture
Gauge,Temperature
Switch,Temperature
Transmitter,Bi-
Metallic
Thermometer

Using SSPRT Sensor
with Digital
Multimeter and
Liquid bath by
Comparison Method

-80 °Cto 0 °C

0.037°C
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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)
Temperature (TC
with or without
Indicator, Thermistor,
Temperature .
Recorder,Temperatu Using RETERS )
re Thermocouple with
THERMAL- Digital Multimeter b % o
327 TEMPERATURE tDuartealogger,Tempera and Dry block 660 °C to 1200 °C 1.4°C
calibrator by
fiauge. fempergture Comparison Method
Switch,Temperature P
Transmitter,Bi-
Metallic
Thermometer
Temperature
(RTD/TC
with/without
Indicator, Thermistor,
{eThperaure Using SSPRT Sensor
Recorder,Temperatu | ~: ¥
THERMAL-  [re N eal ) . .
328 TEMPERATURE |Datalogger, Tempera Multimeter and 100 °C to 250 °C 0.11°C

ture
Gauge,Temperature
Switch, Temperature
Transmitter,Bi-
Metallic
Thermometer

Liquid bath by
Comparison Method
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Laboratory Name :

Accreditation Standard
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Validity 15/06/2023 to 12/04/2024 Last Amended on -
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
Site Facility
ELECTRO-
TECHNICAL- , T
, . Using Precision LCR
1 /é'lffrre”r?tt'(’fl (k:ﬁ‘z)ac'tance @1 IMeterby Direct/ |1 nFto10pF 0.062 % t0 0.09 %
Comparison Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- . v
. j Using Precision LCR
2 ’é'lffrré‘rftt'(rfl Eﬁgac'tance @1 IMeter by Direct/  |100 pFto1nF 0.064 % to 0.061 %
Comparison Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- . .
. Using 8.5 Digit DMM
3 ’é'lffrré‘rftt'(rfl g“kr:é;‘t @(1kHzto 1" hiract 100 mAto 1 A 0.064 % to 0.14 %
Comparison Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- . A
. Using 8.5 Digit DMM
4 ’é'lfrerg‘r?tt'(’fl g“kr:g‘t @ (L kHzto fi o Nirect / 5mAto100mA  |0.085 % to 0.064 %
Comparison Method
GHz)
(Measure)
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Measurand or Reference Measurement range and
Material/Type of instrument Calibration or Measurement additional paramgeters * Calibration and
S.No Discipline / Group | or material to be calibrated Measurement

or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO-
TECHNICAL- Using 8.5 Digit DMM
Alternating Current @ (40 Hz to |& Current Shunt by o
> Current (< 1 10 kHz) Direct / Comparison 1 A to£0/ 0.026%
GHz) Method
(Measure)
ELECTRO-
TECHNICAL- J .
. Using 8.5 Digit DMM
g [|Alternating —JCurrent @ (45 Hzto |0 e 1 mAto 10 mA 0.14 % to 0.059 %
Current (< 1 1 kHz) :
Comparison Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- , Y
; Using 8.5 Digit DMM
7 |Alternating —Current @ (45 Hz to |} 0 et 10 yAto 100 yA  |0.45 % t0 0.19 %
Current (< 1 1 kHz) .
Comparison Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- ) —
. Using 8.5 Digit DMM
g [Alternating —Current @ (45 Hzto i hrecy 10 mAto 100 mA  [0.060%
Current (< 1 1 kHz) .
Comparison Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- . .
. Using 8.5 Digit DMM
g |Alternating —|Current @ (45 Hzto |\ i 100 Ato1mA  |0.19 % to 0.14 %
Current (< 1 1 kHz) .
Comparison Method
GHz)
(Measure)
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Measurand or Reference Measurement range and
Material/Type of instrument Calibration or Measurement additional paramgeters * Calibration and
S.No Discipline / Group | or material to be calibrated Measurement

or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO-
TECHNICAL- . |
: Using 8.5 Digit DMM
10 |Alternating —Current @ (50 Hzto |0y 100 mA to 1 A 0.060 % t0 0.12 %
Current (< 1 1 kHz) .
Comparison Method
GHz)
(Measure)
ELECTRO-
;ﬁgt’n'\é'tcifb Using 8.5 Digit DMM
11 g Current @ (50 Hz) & CT by Direct / 100 Ato 1000 A 0.10 % t0 0.12 %
Current (< 1 .
Comparison Method
GHz)
(Measure)
ELECTRO-
;ﬁg':n'\;fﬁ“ Using 8.5 Digit DMM
12 9 Current @ 50Hz & CT by Direct / 20 Ato 100 A 0.026 % to 0.10 %
Current (< 1 .
Comparison Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- ) .
) Using HV Probe with
13 Alternating High Voltage Indicator by Direct LIRMETD 280V 3.8%
Current (< 1 RMS
Method
GHz)
(Measure)
ELECTRO-
Xﬁit‘nl\ggﬁl" Using Precision LCR
14 9 Inductance @ 1 kHz |Meter by Direct/ |1 Hto 10 H 0.091 % to0 0.96 %
Current (< 1 :
Comparison Method
GHz)
(Measure)
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Validity 15/06/2023 to 12/04/2024 Last Amended on -
Meafsurand or R_eference Measurement range and . .
o | Discpline/Groun | centani e imcag | Cabrationor Measurement | - adational parameters | - Caltraton and
or measured / Quantity procequre where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
ELECTRO-
;ﬁg:nl\gtcir'?b Using Precision LCR
15 9 Inductance @ 1 kHz |Meter by Direct/ 1 mH to 100 mH 0.091 % to 0.066 %
Current (< 1 .
Comparison Method
GHz)
(Measure)
ELECTRO-
;IEtgt:'nl\;ltCir?L- Using Precision LCR
16 g Inductance @ 1 kHz |Meter by Direct / 100 yH to 1 mH 0.26 % to 0.091 %
Current (< 1 .
Comparison Method
GHz)
(Measure)
ELECTRO-
-Ar‘[IEt(e:zIr-lnl\:alt(i:r?L- Using Precision LCR
17 g Inductance @ 1 kHz [Meter by Direct / 100 mHto1H 0.066 % to 0.091 %
Current (< 1 :
Comparison Method
GHz)
(Measure)
ELECTRO- Power @ 50Hz
TECHNICAL- inale/Th h . iqital
Alternating (Single/Three Phase) |Using Dlgltg Power
18 Current (< 1 (Voltage: 63.5Vto [Meter by Direct 31.75Wto 3.6 kW 1.8 % t0 0.26 %
GH2) 230 V, Current: 0.5 |Method
(Measure) Ato5A) @ UPF
ELECTRO-
Xﬁit‘nl\ggﬁl" Using Precision LCR
19 9 Resistance @ 1 kHz |meter by Direct 1 ohm to 10 ohm 0.069%
Current (< 1
Method
GHz)
(Measure)
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National Accreditation Board for
Testing and Calibration Laboratories

SCOPE OF ACCREDITATION
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Validity 15/06/2023 to 12/04/2024 Last Amended on -
MN::ea?l:;?nd orfR.efirence t Measurement range and Calibrati d
ateria e Oor Instrumen . . g * 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-
;ﬁg:nl\gtcir'?b Using Precision LCR
20 9 Resistance @ 1 kHz |Meter by Direct 10 Ohm to 10 kOhm |0.063 % to 0.064 %
Current (< 1 Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- . .
. Using 8.5 Digit DMM
21 /é'lffrre”r?tt'(rfl \Z’S'Itj‘_'gze @1kHzto 1y birect/ 1 mV to 10 mV 0.28 % to 0.22 %
Comparison Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- , Y
; Using 8.5 Digit DMM
22 ’é'lffrr:rftt'(rfl \2/8||t<?-|gze @1kHzto 1 birect / 10 mV to 100 mV  |0.22 % to 0.072 %
Comparison Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- : —
. Using 8.5 Digit DMM
23 ’é'lffrré‘rftt'(rfl \Z’S'L?_Igze @1kHzto |y birecty 100 mVto 100V |0.072% to 0.061%
Comparison Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- . .
. Using 8.5 Digit DMM
g4 |Alternating - |Voltage @ 1 kHzto |\ o & 100 V to 700 V 0.061 % to 0.075 %
Current (< 1 20 kHz Comparison Method
GHz)
(Measure)
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Validity 15/06/2023 to 12/04/2024 Last Amended on -
MN::ea?ul;?nd orfR.efirence t Measurement range and Calibrati d
ateria e Oor Instrumen . . g * 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 8.5 Digit DMM
25 /é'lffrre”r?tt'(rfl \5’8'&9; @20 kHzto |\ iract / 1 mV to 10 mV 0.33 % t0 0.74 %
Comparison Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- . .
. Using 8.5 Digit DMM
26 |Alternating - [Voltage @ 20 kHz to |0 iy 10mVto100mV  |0.29 % to 0.072 %
Current (< 1 50 kHz :
Comparison Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- , Y
; Using 8.5 Digit DMM
g7 |Alternating —Voltage @ 20 kHz to |} o'y 100 mVto 100V |0.079 % to 0.070 %
Current (< 1 50 kHz Comparison Method
GHz) P
(Measure)
ELECTRO-
TECHNICAL- : —
. Using 8.5 Digit DMM
28 ’é'lffrré‘rftt'(rfl \5/8|T<ange @20 kHzto |y "hirect 100 V to 700 V 0.07 % t0 0.14 %
Comparison Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- . .
. Using 8.5 Digit DMM
29 ’é'lfrerg‘r?tt'(’fl Joltage @ 4> H2 0 py pirect 1 mV to 10 mV 0.26 % to 0.045 %
Comparison Method
GHz)
(Measure)
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Measurand or Reference Measurement range and
Material/Type of instrument Calibration or Measurement additional paramgeters * Calibration and
S.No Discipline / Group | or material to be calibrated Measurement

or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO-
TECHNICAL- . |
; Using 8.5 Digit DMM
30 |Alternating —Voltage @ 45 Hzto |/ 'y 10 mV to 100 mV | 0.045 % to 0.03 %
Current (< 1 1 kHz .
Comparison Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- . .
) Using 8.5 Digit DMM
31 |Alternating - [Voltage @ 45 Hzto |0 iy 100 mVto 100V |0.03 % to 0.061 %
Current (< 1 1 kHz :
Comparison Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- , . B
; Using 8.5 Digit DMM
3p [Alternating — fVoltage @ 45 Hzto {0 e 100 V to 700 V 0.061 % t0 0.05 %
Current (< 1 1 kHz .
Comparison Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- : —
. Using 6.5 Digit DMM
33 |Alternating - [Voltage @ 45 Hzto |0 nie 700 Vto 1000V |0.05 % to 0.1 %
Current (< 1 1 kHz .
Comparison Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- . .
. Using 8.5 Digit DMM
34 [Alternating — fVoltage @ 50 kHz to f, 0 o & 1 mV to 10 mv 0.74 % t0 0.63 %
Current (< 1 100 kHz .
Comparison 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)(*)

Current (< 1
GHz) (Source)

kHz

Direct Method

ELECTRO-
TECHNICAL- \ |
; Using 8.5 Digit DMM
35 |Alternating —Voltage @ 50 kHz to |/ 'y 10 mV to 100 mV  |0.79 % to 0.12 %
Current (< 1 100 kHz .
Comparison Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- J .
. Using 8.5 Digit DMM
36 |Alternating - [Voltage @ 50 kHzto |0 rye 100 mVto300V  |0.12 % to 0.35 %
Current (< 1 100 kHz .
Comparison Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- Capacitance @ 1 Using Standard
37 [|Alternating ng Capacitance Box by |1 uF to 10 pF 0.13%t0 0.16 %
Current (< 1 Direct Method
GHz) (Source)
ELECTRO-
TECHNICAL- Capacitance @ 1 Using Standard
38 |Alternating P Capacitance Box by |1 nFto 10 nF 0.13% to 0.34 %

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

Capacitance @ 1
kHz

Using Standard
Capacitance Box by
Direct Method

10 nF to 100 nF

0.34 % t00.14 %
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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- Capacitance @ 1 Using Standard
40 |Alternating ng Capacitance Box by |100 nF to 1 pF 0.14 % t0 0.13 %
Current (< 1 Direct Method
GHz) (Source)
ELECTRO-
TECHNICAL- Capacitance @ 1 Using Standard
41 |Alternating ng Capacitance Box by |100 pFto 1 nF 0.17 % t0 0.13 %
Current (< 1 Direct Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi function
42 |Alternating gukrgi?t @ (1 kiztg Calibrator by Direct |1 mAto 19 mA 0.25 % t0 0.10 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi function
43 |Alternating g“krkrl‘;;‘t @ (1 kHzto |2 librator by Direct |19 mAto 329 mA  |0.10 % to 0.13 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi function
44 |Alternating g“krl_rl‘;;‘t @ (LkHZ o - liprator by Direct |3 A to 20 A 0.73 % to 3.49 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi function
45 |Alternating  |Current @ (LKHzto 1 -oipiator by Direct 329 mAto 3 A 0.13 % t0 0.73 %

Current (<1
GHz) (Source)

5 kHz)

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 Multi function
46 |Alternating f”krkrég‘t @ (45 Hzto - jivrator by Direct |1 mA to 19 mA 0.13 % t0 0.058 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi function
47 |Alternating f”krl_rl‘;;‘t @ (45 Hz 0 |~ liprator by Direct |19 mA to 3 A 0.058 % t0 0.073 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi function
48 |Alternating f“krl_rl‘;;‘t @ (45 Hzto - iprator by Direct |3 Ato 20 A 0.073 % to 0.20 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi function
49 |Alternating %r;ﬁrz]g ® (5. kHztp Calibrator by Direct |1 mA to 19 mA 0.61 % to 0.25 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi function
50 |Alternating cl:grlzﬁlrz‘g @ (5KkHzto | librator by Direct |19 mAto 329 mA  |0.25 % to 0.27 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi function
51 |Alternating Current @ (5,kHz to Calibrator by Direct |329 mAto 3 A 0.27 % t0 0.77 %

Current (<1
GHz) (Source)

10 kHz)

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)(*)

Using Multi function

ELECTRO- Calibrator
TECHNICAL- Current @ (50 Hz to Transconcjuctance
52 |Alternating KH2) Amplifier with 20 Ato 1000 A 1.2%
Current (<1 LKz P .
GHz) (Source) Cyrrent Coil by
Direct Method
ELECTRO-
TECHNICAL- Using Standard
53 |Alternating Inductance @ 1 kHz |Inductance Boxby |1Hto1l0H 0.15 % to 0.89 %
Current (< 1 Direct Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Standard
54 |Alternating Inductance @ 1 kHz |Inductance Box by |100 pH to 1000 uH 0.3 % to 0.15 %
Current (< 1 Direct Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Standard
55 |Alternating Inductance @ 1 kHz |Inductance Box by [1000 pH to 1000 mH|0.15%
Current (< 1 Direct Method
GHz) (Source)
ELECTRO- Power / Energy
TECHNICAL- (Single / Three Using Three Phase
56 |Alternating Phase) (Voltage 63.5 |Power Calibrator by |31.75 W to 10.35 kW |0.33%

Current (< 1
GHz) (Source)

V to 230V, Current

0.5Ato 15 A)@ UPF

Direct 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- Power @ 50 Hz Using Multi function
57 |Alternating (Single Phase)@0.5 [Calibrator by Direct |6 W to 2.4 kW 0.10%t0 0.12 %
Current (<1 Lead & Lag Method
GHz) (Source)
ELECTRO-
TECHNICAL- Power @ 50 Hz Using Multi function
58 |Alternating (Single Phase)@0.8 |Calibrator by Direct 9.6 W to 1.92 kW 0.10% t0 0.12 %
Current (< 1 Lead & Lag Method
GHz) (Source)
ELECTRO-
TECHNICAL- Power @ 50 Hz Using Multi function
59 |Alternating (Single Phase) @UPF Calibrator by Direct |1.2 W to 3 kW 0.10 % t0 0.12 %
Current (< 1 9 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Power
60 |Alternating lF_’lzwer Fagtor.@ 3 Calibrator by Direct 0.2 lag to 1 UPF 2#0021 PF 0 0.0031
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Power
61 |Alternating Powsgractor @ 50 Calibrator by Direct |1 UPF to 0.2 Lead 0.0031 PF to 0.0021
Hz PF
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Standard
62 |Alternating Resistance @ 1 kHz |Resistance Box by |1 ohm to 10 ohm 0.27 % to 0.076 %

Current (<1
GHz) (Source)

Direct 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 Standard
63 |Alternating Resistance @ 1 kHz |Resistance Box by é?]r(zhm £ 1004 0.076 % t0 0.071 %
Current (< 1 Direct Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Standard
64 |Alternating Resistance @ 1 kHz |Resistance Box by igﬂ?ﬂOhm Q10 0.071 % to 0.081 %
Current (< 1 Direct Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi function
65 |Alternating \1/8||t<?_|g§ @ (} kiz tg Calibrator by Direct |3 mV to 30 mV 0.72 % t0 0.10 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi function
66 |Alternating \fg'lt(?_'gs @ (LkHZ o |2 liprator by Direct |30 mV to 300 V 0.10 % t0 0.02 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi function
67 |Alternating \1’8“'(?_'95 @ (L kHZ 0 |2 liprator by Direct |300 mV to 30 V 0.02 % to 0.054 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi function
68 |Alternating | Vota9e @ (10 HZ 0 | o iator by Direct |3 mV to 30 mv 0.79 % to 0.14 %

Current (<1
GHz) (Source)

45 Hz)

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 Multi function
69 |Alternating Xglﬁzg)e @ (10 Hz to Calibrator by Direct |300 mV to 30V 0.04%
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi function
70 [Alternating E/Oog(a)gkeHg (KHz Calibrator by Direct |3 mV to 30 mV 0.81 % t0 0.16 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi function
71 |Alternating l’oo'_rfggkeHg (10KHZ | 2 librator by Direct [30 mVto 300 mv  [0.16 % to 0.04 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi function
72 |Alternating Ego'stggkeHg (10kHz 13 librator by Direct 300 mV to 30 v 0.04 % to 0.066 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi function
73 |Alternating \1/okllt_|azg;e @ (45 Hzto Calibrator by Direct |1 mV to 30 mV 0.72 % t0 0.12 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi function
74 |Alternating | Voltag9e @ (45 HZ 10 | o iator by Direct |30 mVto 300 mV  |0.12 % to 0.02 %

Current (<1
GHz) (Source)

1 kHz)

Method
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Mea?urand or R.eference Measurement range and . .
o | Disciline/ Group | o sestan e s meioemea | Colbration or Messurement | aditonal parameters | * Calbrator ond
or measured / Quantity MEHOrOr procoamg where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- Using Multi function
75 |Alternating | VOIta9e @ (45 HZ 0 o oior by Direct [300 mvto 1000V [0.02 % to 0.035 %
1 kHz)
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using 8.5 Digit DMM
76 |DIRECT Current by Direct / 1 uAto 10 pA 0.0073 % to 0.004 %
CURRENT Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using 8.5 Digit DMM
77 |DIRECT Current by Direct / 1Ato10A 0.014 % to 0.28 %
CURRENT Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using 8.5 Digit DMM
78 |DIRECT Current by Direct / 1 mAto 10 mA 0.0035%
CURRENT Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using 8.5 Digit DMM
79 |DIRECT Current by Direct / 10 pAto 1 mA 0.004 % to 0.0035 %
CURRENT Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using 8.5 Digit DMM
80 |DIRECT Current by Direct / 10 mA to 100 mA 0.0035 % to 0.005 %
CURRENT Comparison Method
(Measure)
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or measured / Quantity procequre where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
ELECTRO- Using 8.5 Digit DMM
TECHNICAL- & Current Shunt b
81 |DIRECT Current . - DY 100 A to 1000 A 0.29% t0 0.4 %
Direct / Comparison
CURRENT
Method
(Measure)
ELECTRO-
TECHNICAL- Using 8.5 Digit DMM
82 |DIRECT Current by Direct / 100 mAtol A 0.005 % to 0.014 %
CURRENT Comparison Method
(Measure)
ELECTRO} Using 8.5 Digit DMM
TECHNICgL- & Current Shunt b
83 |DIRECT Current ; - DY 20Ato50 A 0.012%
Direct / Comparison
CURRENT
Method
(Measure)
ELECTRO- Using 8.5 Digit DMM
TECHNICALS & Current Shunt b
84 |DIRECT Current , - DY 50Ato 100 A 0.012 % t0 0.29 %
Direct / Comparison
CURRENT
Method
(Measure)
ELECTRO- Using 8.5 Digit DMM
TECHNICAL- & Current Shunt b
85 |DIRECT DC Current . S b7 to 20A 0.014% to 0.012%
Direct / Comparison
CURRENT
Method
(Measure)
ELECTRO-
TECHNICAL- Using HV Probe with
86 |DIRECT High Voltage Indicator by Direct/ |1 kV to5 kV 1.7%
CURRENT Comparison Method
(Measure)
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where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO-
TECHNICAL- Using HV Probe with
87 |DIRECT High Voltage Indicator by Direct / |5 kV to 40 kV 1.7%1t02.0%
CURRENT Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using 8.5 Digit DMM o
88 |DIRECT Resistance by Direct / 1 kOhm to 1 MOhm 8‘0015 %10 0.0025
CURRENT Comparison Method °
(Measure)
ELECTRO-
TECHNICAL- Using 8.5 Digit DMM
89 |DIRECT Resistance & Calibrator by V/1 |1 mOhm 0.004%
CURRENT Method
(Measure)
ELECTRO-
TECHNICAL- Using 8.5 Digit DMM
90 |DIRECT Resistance by Direct / I%/Iglr?r:m to £0 0.0025 % t0 0.012 %
CURRENT Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using 8.5 Digit DMM
o1 |DIRECT Resistance & Calibrator by V /| rlngr?r:‘]m tol0 0.004 % to 0.034 %
CURRENT Method
(Measure)
ELECTRO-
TECHNICAL- Using 8.5 Digit DMM o
92 |DIRECT Resistance by Direct / 1 ohm to 10 ohm 00/'0076 % 10 0.0025
CURRENT Comparison Method °
(Measure)
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ELECTRO-
TECHNICAL- Using 8.5 Digit DMM

93 |DIRECT Resistance & Calibrator by V /| é%ﬁrghm 100 1066 % to 2.5 %
CURRENT Method
(Measure)
ELECTRO-
TECHNICAL- Using 8.5 Digit DMM

94 |DIRECT Resistance by Direct / I},I%mhm 0100 {5012 % t0 0.091 %
CURRENT Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using 8.5 Digit DMM

95 |DIRECT Resistance & Calibrator by V /| rlnoomhm 0100 14 034 % t0 0.033 %
CURRENT Method
(Measure)
ELECTRO-
TECHNICAL- Using 8.5 Digit DMM .

96 |DIRECT Resistance by Direct / 10 Ohm to 100 Ohm 00/'0025 %10 0.0021
CURRENT Comparison Method y
(Measure)
ELECTRO-
TECHNICAL- Using 8.5 Digit DMM

97 |DIRECT Resistance by Direct / é%ohr'\f]Ohm o4 0.091 % to 0.81 %
CURRENT Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using 8.5 Digit DMM

98 |DIRECT Resistance & Calibrator by V / | rlnooohm"hm t0 1000 {5 036 % to 0.024 %
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
ELECTRO-
TECHNICAL- Using 8.5 Digit DMM 0
99 |DIRECT Resistance by Direct / 100 Ohm to 1 kOhm 00/'0026 %0 0.0015
CURRENT Comparison Method °
(Measure)
ELECTRO-
TECHNICAL- Using 8.5 Digit DMM
100 |DIRECT Voltage by Direct / 0.01mVto0.1mV [3.61%t00.37 %
CURRENT Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using 8.5 Digit DMM
101 |DIRECT Voltage by Direct / 0.1 mVtolmV 0.37 % to 0.037 %
CURRENT Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using 8.5 Digit DMM
102 |DIRECT Voltage by Direct / 1 mVto 10 mV 0.037 % to 0.0046 %
CURRENT Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using 8.5 Digit DMM 0
103 | DIRECT Voltage by Direct / 1Vto1000V 00/'0010 %10 0.0012
CURRENT Comparison Method °
(Measure)
ELECTRO-
TECHNICAL- Using 8.5 Digit DMM 0
104 |DIRECT Voltage by Direct / 10 mV to 100 mV 00/'0046 % 10 0.0014
CURRENT Comparison Method °
(Measure)
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Discipline / Group
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or material to be calibrated
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Measured /Instrument
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where applicable(Range
and Frequency)

* Calibration and
Measurement
Capability(CMC)(*)

ELECTRO-
TECHNICAL- Using 8.5 Digit DMM 0
105 |DIRECT Voltage by Direct / 100 mVto 1V 00/'0014 %10 0.0010
CURRENT Comparison Method °
(Measure)
ELECTRO-
TECHNICAL- Using Multi function
106 |DIRECT Current Calibrator by Direct |10 pA to 100 pA 0.25 % to 0.040 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Multi function
107 |DIRECT Current Calibrator by Direct [100 pA to 329 yA 0.040 % to 0.024 %
CURRENT Method
(Source)
TECHNICAL- Transconductance
108 |DIRECT Current Amolifier with 100 A to 1000 A 041 %t01.2%
CURRENT @piner w
(Source) Cyrrent Coil by
Direct Method
ELECTRO-
TECHNICAL- Using Multi function
109 |DIRECT Current Calibrator by Direct |2.99 Ato 20 A 0.046 % t0 0.12 %
CURRENT Method
(Source)
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S.No

Discipline / Group
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Material/Type of instrument
or material to be calibrated
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Measured /Instrument

Calibration or Measurement
Method or procedure

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

* Calibration and
Measurement
Capability(CMC)(*)

Using Multi function

ELECTRO- Calibrator
TECHNICAL- Transconductance
110 |DIRECT Current . , 20Ato 100 A 0.035% t00.41 %
CURRENT Amplifier Wlth
(Source) Cyrrent Coil by
Direct Method
ELECTRO-
TECHNICAL- Using Multi function
111 |DIRECT Current Calibrator by Direct [3.29 mA to 329 mA |0.013 % to 0.016 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Multi function
112 |DIRECT Current Calibrator by Direct [329 pAto 3.29 mA ]0.024 % to 0.013 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Multi function
113 |DIRECT Current Calibrator by Direct [329 mAto 2.99 A 0.016 % to 0.046 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Power (Voltage 10 V |Using Multifunction
114 |DIRECT to 1000 V, Current |Calibrator by Direct 0.1 W to 20 kW 0.027 % t0 0.12 %
CURRENT 10 mAto 20 A) Method
(Source)
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Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- Using Fixed Resistor
115 |DIRECT Resistance b Dgi]rect Method 1 mohm 0.084%
CURRENT y
(Source)
ELECTRO-
TECHNICAL- Using Multi function
116 | DIRECT Resistance Calibrator by Direct :Ag/lhor:m toR00 0.004 % to 0.062 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Standard
117 |DIRECT Resistance Resistance Box by 1 Ohm to 10 Ohm 0.014 % to 0.012 %
CURRENT Direct Method
(Source)
ELECTRO-
TECHNICAL: Using Fixed Resistor
118 |DIRECT Resistance . D?rect Mothod |10 Gohm 1.3%
CURRENT y
(Source)
ELECTRO-
TECHNICAL- Using Fixed Resistor
119 |DIRECT Resistance b D?rect Method 10 mohm 0.027%
CURRENT y
(Source)
ELECTRO-
TECHNICAL- Using Standard
120 | DIRECT Resistance Resistance Box by rlnoomhm 0100 {4 028%
CURRENT Direct Method
(Source)
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Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- Using Multi function
121 |DIRECT Resistance Calibrator by Direct |10 Ohm to 30 Ohm ]0.012 % to 0.0074 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- . . .
122 |DIRECT Resistance gs'g?rg'c’;e@e?ﬁggtor 100 GOhm 3.4%
CURRENT y
(Source)
ELECTRO-
TECHNICAL- Using Standard
123 |DIRECT Resistance Resistance Box by rlnooohmohm to 1000 14 028 % to 0.038 %
CURRENT Direct Method
(Source)
ELECTRO-
TECHNICAL- Using Standard
124 | DIRECT Resistance Resistance Box by I},%’h'\rf\or‘m t0 1000 14 63 9% to 1 %
CURRENT Direct Method
(Source)
ELECTRO-
TECHNICAL- Using Multi function
125 |DIRECT Resistance Calibrator by Direct 100 Ohm to 1 Mohm |0.003 % to 0.004 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Multi function
126 |DIRECT Resistance Calibrator by Direct |30 Ohm to 100 Ohm [0.009 % to 0.003 %
CURRENT Method
(Source)
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Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- \
127 |DIRECT Resistance gs'g?rgc‘flrvlegtthizu”t 375 pohm 0.30%
CURRENT y
(Source)
ELECTRO-
TECHNICAL- ,
128 |DIRECT Resistance gs'g?rgc‘flrvlegtthig“”t 75 pohm 0.31%
CURRENT y
(Source)
ELECTRO-
TECHNICAL- :
129 | DIRECT Resistance gs'g?rgc‘flrvlegtthizunt 750 pohm 0.31%
CURRENT y
(Source)
ELECTRO-
TECHNICAL- Using Multifunction
130 |DIRECT Voltage Calibrator by Direct [0.1 mV to 2 mV 1.2%t00.3%
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Multifunction
131 |DIRECT Voltage Calibrator by Direct |1 mV to 10 mV 0.12 % to 0.017 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Multifunction 0
132 | DIRECT Voltage Calibrator by Direct |1V to 1000V 00/'0015 % 10 0.0023
CURRENT Method °
(Source)
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Mea?urand or R.eference Measurement range and * . .
o | Discinline/ Group | o sestan e s meormea | Calbration or Measurement | - adaitonal parametrs e
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Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- Using Multifunction
133 |DIRECT Voltage Calibrator by Direct |10 mV to 100 mV 0.017 % to 0.0036 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Multi function 0
134 | DIRECT Voltage Calibrator by Direct |100 mVto 1V 8‘0036 %0 0.0017
CURRENT Method °
(Source)
ELECTRO:- Using Programmable
TECHNICAL- Oscilloscope Oscilglloscog o
135 |ELECTRICAL Calibration . P . 8 mVto50V 0.51%
. Calibrator by Direct
EQUIPMENT (Amplitude)
Method
(Source)
ELECTRO-
TECHNICAL- Oscilloscope Using Signal
136 |ELECTRICAL Calibration (Band Generator by Direct |50 kHz to 1 GHz 11.8%
EQUIPMENT Width) Method
(Source)
ELECTRO- Using Programmable
TECHNICAL- Oscilloscope Oscilglloscog =
137 |ELECTRICAL Calibration (Time : pe 1 ns to 100 ms 0.0060%
Calibrator by Direct
EQUIPMENT Base)
Method
(Source)
ELECTRO-
TECHNICAL- B-Tvpe Using 8.5 Digit DMM
138 | TEMPERATURE The};Enocou le by Direct / 600 °C to 1820 °C 0.063 °C to 0.045 °C
SIMULATION P Comparison Method
(Measure)

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




Laboratory Name :

Accreditation Standard
Certificate Number
Validity

National Accreditation Board for
Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

MACRO CALIBRATION SERVICES PRIVATE LIMITED, NO. 4/7, I-FLOOR,
HASTHINAPURAM MAIN ROAD, NEHRU NAGAR, CHROMEPET, CHENNAI,
KANCHIPURAM, TAMIL NADU, INDIA

ISO/IEC 17025:2017
CC-3598
15/06/2023 to 12/04/2024

Page No 93 of 116
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::a::z::ll"t:db;ec;:::::i::;ed Method or procedure where applicable(Range Cageb?ﬁ:;?glwfg)t(:)
Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- E-Type Using 8.5 Digit DMM
139 |TEMPERATURE Thermocouple by Direct / -200 °Cto 1000 °C 10.020 °Cto 0.015 °C
SIMULATION Comparison Method
(Measure)
ELECTRO-
TECHNICAL- JType Using 8.5 Digit DMM
140 | TEMPERATURE Thgfmocouple by Direct / -200 °Cto 1200 °C 0.023 °Cto0 0.019 °C
SIMULATION Comparison Method
(Measure)
ELECTRO-
TECHNICAL- K-Type Using 8.5 Digit DMM
141 |TEMPERATURE Theyrmocouple by Direct / -200 °Cto 1372 °C 10.026 °Cto 0.028 °C
SIMULATION Comparison Method
(Measure)
ELECTRO-
TECHNICAL- N-Type Using 8.5 Digit DMM
142 |TEMPERATURE Thermocouple by Direct / -200 °Cto 1300 °C |0.04 °Cto 0.024 °C
SIMULATION Comparison Method
(Measure)
ELECTRO-
TECHNICAL- R-Tvpe Using 8.5 Digit DMM
143 |TEMPERATURE The%lronocouple by Direct / -50 °Cto 1768 °C 0.094°C
SIMULATION Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using 8.5 Digit DMM o
144 | TEMPERATURE |RTD type by Direct / -200 °Cto 850 °C 9&0022 Ct00.018
SIMULATION Comparison Method
(Measure)
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where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO-
TECHNICAL- 5-Type Using 8.5 Digit DMM
145 |TEMPERATURE Thermocouple by Direct / -50 °Cto 1768 °C 0.089 °C to 0.054 °C
SIMULATION Comparison Method
(Measure)
ELECTRO-
TECHNICAL- T-Type Using 8.5 Digit DMM
146 |TEMPERATURE The}:'mocouple by Direct / -200 °C to 400 °C 0.026 °Cto 0.011 °C
SIMULATION Comparison Method
(Measure)
ELECTRO-
TECHNICAL- B-Type Using Temperature
147 |TEMPERATURE The};mocouple Calibrator by Direct |450 °C to 1800 °C  ]0.95°C
SIMULATION Method
(Source)
ELECTRO-
TECHNICAL- E-Type Using Temperature
148 | TEMPERATURE Theyrmocouple Calibrator by Direct [-200 °C to 1000 °C ]0.55°C
SIMULATION Method
(Source)
ELECTRO-
TECHNICAL- J-Type Using Temperature
149 |TEMPERATURE ThmeocoupIe Calibrator by Direct [-200 °Cto 1200 °C ]0.17 °Cto 0.38 °C
SIMULATION Method
(Source)
ELECTRO-
TECHNICAL- K-Tvpe Using Temperature
150 |TEMPERATURE TheyrEnocoupIe Calibrator by Direct [-200 °Cto 1350 °C ]0.18 °C to 0.44 °C
SIMULATION Method
(Source)
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ELECTRO-
TECHNICAL- N-Type Using Temperature
151 | TEMPERATURE Thermocouple Calibrator by Direct [-200 °Cto 1350 °C ]0.16 °C to 0.42 °C
SIMULATION Method
(Source)
ELECTRO-
TECHNICAL- R-Type Using Temperature
152 |TEMPERATURE Theyll'mocouple Calibrator by Direct [0 °Cto 1750 °C 0.95°C
SIMULATION Method
(Source)
ELECTRO-
TECHNICAL- Using Temperature
153 |TEMPERATURE |RTD type Calibrator by Direct |-200 °C to 800 °C 0.24°Cto0 0.35°C
SIMULATION Method
(Source)
ELECTRO-
TECHNICAL- S-Type Using Temperature
154 |TEMPERATURE Theyrmocouple Calibrator by Direct |0 °Cto 1750 °C 0.9°C
SIMULATION Method
(Source)
ELECTRO-
TECHNICAL- T-Type Using Temperature
155 |TEMPERATURE Theyrmocouple Calibrator by Direct |-240 °C to 400 °C 0.5°C
SIMULATION Method
(Source)
ELECTRO- Using Universal
TECHNICAL- Frequency Counter
156 |TIME & Frequency by Direct 1 Hz to 10 Hz 0.00058%
FREQUENCY y irect
/Comparison Method
(Measure)

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




Laboratory Name :

Accreditation Standard
Certificate Number

. National Accreditation Board for
i Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

MACRO CALIBRATION SERVICES PRIVATE LIMITED, NO. 4/7, I-FLOOR,
HASTHINAPURAM MAIN ROAD, NEHRU NAGAR, CHROMEPET, CHENNAI,
KANCHIPURAM, TAMIL NADU, INDIA

CC-3598

ISO/IEC 17025:2017

Page No

96 of 116

Validity 15/06/2023 to 12/04/2024 Last Amended on -
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- Using Universal
TECHNICAL- Frequency Counter
157 | TIME & Frequency by Direct 10 Hz to 2.4 GHz 0.00059%
FREQUENCY et
/Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using Digital Timer
158 |TIME & Time Interval by Comparison 0.l1stols 0.0069 s to 0.0094 s
FREQUENCY Method
(Measure)
ELECTRO-
TECHNICAL- Using Digital Timer
159 |TIME & Time Interval by Comparison 1sto10s 0.0094 st0 0.018 s
FREQUENCY Method
(Measure)
ELECTRO-
TECHNICAL- Using Digital Timer
160 |TIME & Time Interval by Comparison 10sto 100s 0.018 st0 0.052 s
FREQUENCY Method
(Measure)
ELECTRO-
TECHNICAL- Using Digital Timer
161 |TIME & Time Interval by Comparison 100 s to 1000 s 0.052st00.17 s
FREQUENCY Method
(Measure)
ELECTRO-
TECHNICAL- Using Digital Timer
162 |TIME & Time Interval by Comparison 1000 s to 10000 s 0.17sto1.6s
FREQUENCY Method
(Measure)

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




Laboratory Name :

Accreditation Standard
Certificate Number

. National Accreditation Board for
i Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

MACRO CALIBRATION SERVICES PRIVATE LIMITED, NO. 4/7, I-FLOOR,
HASTHINAPURAM MAIN ROAD, NEHRU NAGAR, CHROMEPET, CHENNAI,
KANCHIPURAM, TAMIL NADU, INDIA

CC-3598

ISO/IEC 17025:2017

Page No

97 of 116

Validity 15/06/2023 to 12/04/2024 Last Amended on -
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
ELECTRO-
TECHNICAL- Using Digital Timer
163 |TIME & Time Interval by Comparison 10000 sto 86400s |1.6sto10.1s
FREQUENCY Method
(Measure)
ELECTRO-
TECHNICAL- Using Signal o
164 |TIME & Frequency Generator by Direct |1 Hz to 10 Hz 00/'0065 %10 0.0021
FREQUENCY Method °
(Source)
ELECTRO-
TECHNICAL- Using Signal o
165 |TIME & Frequency Generator by Direct |10 Hz to 100 Hz 00/'0021 %0 0.0023
FREQUENCY Method i
(Source)
ELECTRO-
TECHNICAL- Using Signal o
166 |TIME & Frequency Generator by Direct 100 Hz to 1000 MHz 00/'0023 %10 0.0037
FREQUENCY Method 4
(Source)
ELECTRO-
TECHNICAL- Using Signal 0
167 |TIME & Frequency Generator by Direct (15%020 MHz %0 2.3 8‘0037 %10 0.0014
FREQUENCY Method °
(Source)
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S.No Discipline / Group | or material to be calibrated Caliareatt’:g: g: Meast:jrement a#ditiona:_pa;alimeters Measurement
or measured / Quantity procequre where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
RPM / Speed
(Contact Type)
MECHANICAL- |Tachometers, Speed |Using Digital Stop
168 |ACCELERATION |Meters, RPM Meters, |Watch by 1 RPM to 10 RPM 0.78% t0 0.16%
AND SPEED RPM Indicators of Comparison Method
Centrifuges, RPM
Source/Calibrators
RPM / Speed
(Contact Type) Using Master
MECHANICAL- |Tachometers, Speed |Tachometer by
169 |ACCELERATION |Meters, RPM Meters, |Comparison Method |10 RPM to 100 RPM 0.16% to 0.30%
AND SPEED RPM Indicators of as per SANAS TR
Centrifuges, RPM 45-02
Source/Calibrators
RPM / Speed
(Contact Type) Using Master
MECHANICAL- |Tachometers, Speed |Tachometer by 100 RPM to 5000
170 |ACCELERATION |Meters, RPM Meters, | Comparison Method RPM 0.30% to 0.015%
AND SPEED RPM Indicators of as per SANAS TR
Centrifuges, RPM 45-02
Source/Calibrators
RPM / Speed
(Contact Type) Using Master
MECHANICAL- |Tachometers, Speed |Tachometer by
171 |ACCELERATION |Meters, RPM Meters, |Comparison Method gg&o RPLLEG'3000 0.015% to 0.019%
AND SPEED RPM Indicators of as per SANAS TR
Centrifuges, RPM 45-02
Source/Calibrators
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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)(*)

MECHANICAL-
ACCELERATION
AND SPEED

172

RPM / Speed (Non-
Contact Type)
Tachometers, Speed
Meters, RPM Meters,
RPM Indicators of
Centrifuges, RPM
Source/Calibrators,
Proximity Sensors

Using Master
Tachometer by
Comparison Method
as per SANAS TR
45-02

100 RPM to 10000
RPM

0.30 % to 0.019%

MECHANICAL-
ACCELERATION
AND SPEED

173

RPM / Speed (Non-
Contact Type)
Tachometers, Speed
Meters, RPM Meters,
RPM Indicators of
Centrifuges, RPM
Source/Calibrators,
Proximity Sensors

Using Digital Stop
Watch by
Comparison Method

1 RPM to 10 RPM

0.59% to 0.12%

MECHANICAL-
ACCELERATION
AND SPEED

174

RPM / Speed (Non-
Contact Type)
Tachometers, Speed
Meters, RPM Meters,
RPM Indicators of
Centrifuges, RPM
Source/Calibrators,
Proximity Sensors

Using Master
Tachometer by
Comparison Method
as per SANAS TR
45-02

10 RPM to 100 RPM

0.12% to 0.30%
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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 procequre where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
RPM / Speed (Non-
Contact Type) .
Using Master
Tachometers, Speed
MECHANICAL- ' Tachometer by
175 [AccELERATION |Meters, RPM Meters, 10 o rison Method | 10000 RPM 030000 4 190 14 0.0054%
RPM Indicators of RPM
AND SPEED : as per SANAS TR
Centrifuges, RPM 45-02
Source/Calibrators,
Proximity Sensors
RPM / Speed (Non-
Contact Type) .
Using Master
Tachometers, Speed
MECHANICAL- i Tachometer by
176 [AcCELERATION |Meters, RPM Meters, 1o rison Method | 20000 RPM t099900 4 4360/ 16 0.0035%
RPM Indicators of RPM
AND SPEED . as per SANAS TR
Centrifuges, RPM 45-02
Source/Calibrators,
Proximity Sensors
Using Master
MECHANICAL- |Vibration Meters (@ |Vibration meter with
177 |ACCELERATION |10 Hz to 160 Hz) Vibration Calibrator |1.5 m/s?to 30 m/s? |2.1%
AND SPEED Acceleration by Comparison
Method
Using Master
MECHANICAL- |Vibration Meters (@ |Vibration meter with
178 |ACCELERATION |10 Hz to 160 Hz) | Vibration Calibrator |%:210 MM £ 1990 g 149,
AND SPEED Displacement by Comparison
Method
Using Master
MECHANICAL- |Vibration Meters (@ |Vibration meter with
179 |ACCELERATION [10 Hz to 160 Hz)  |Vibration Calibrator rlﬁ?noo mm to 2.000 5 &,
AND SPEED Displacement by Comparison
Method
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Measurand or Reference Measurement range and
Material/Type of instrument Calibration or Measurement additional paramgeters * Calibration and
S.No Discipline / Group | or material to be calibrated Measurement

or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

Using Master

MECHANICAL- |Vibration Meters (@ |Vibration meter with 1.5 mm/s to 100
180 |ACCELERATION |10 Hz to 160 Hz) Vibration Calibrator rﬁm/s 3%
AND SPEED Velocity by Comparison
Method
MECHANICAL-
(DBI'IXI;IEI:SION Bench Centre Using Test Mandrel
181 (Coaxiality & & Dial Indicator by 100 mm to 300 mm |8um
MEASURIN Parallelism) Comparison Method
INSTRUMENT, P
GAUGE ETC.)
MECHANICAL-
DIMENSION Calipers Using Slip Gauge Set
(BASIC . ; . (Gr 0), Long Slip 1000 mm to 2000
182 [ MEASURING I(RDeISgcl)TS’IC/iErI]a'V()V(e);.anTe\:% Gauge Set by mm 19um
INSTRUMENT, - Comparison Method
GAUGE ETC.)
MECHANICAL-
DIMENSION Height Gauge Using Caliper
(BASIC (Digital / Dial / Checker / Long Slip
183 MEASURING Vernier) Resolution: |Gauges by g 14.8um
INSTRUMENT, |]0.01 mm Comparison Method
GAUGE ETC.)
MECHANICAL-
DIMENSION Microscope / Video
184 (BASIC Measurinp System Using Glass Scale by |25 X 25 mm to 300 3.0um
MEASURING Linear on? y Comparison Method [X 200 .mm oo
INSTRUMENT, y
GAUGE ETC.)
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Measurand or Reference Measurement range and
Material/Type of instrument Calibration or Measurement additional paramgeters * Calibration and
S.No Discipline / Group | or material to be calibrated Measurement

or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

MECHANICAL-
DIMENSION
g5 | BASIC Surface Plate Using Spirit Level by |300 X 300 mm to qurt(r;sz‘L’VgW%)r)e‘ .
MEASURING (Granite / Cast Iron) |Comparison Method |3000 x 2000 mm rﬁmu)
INSTRUMENT, '
GAUGE ETC.)
MECHANICAL- |Electronic Height Using Slip Gauge Set
DIMENSION Gauge (Digital) Gr.0 by Comparison
186 | pRECISION  |Resolution: 0.0001  |Method as per1s |t 600 mm 3.9
INSTRUMENTS) | mm 2921
MECHANICAL- :
: . Using Angle Blocks
187 DIMENSIGN BLofile Frojettoy by Comparison 0°to360° 0.41 Arc of min
(PRECISION (Angle) Method
INSTRUMENTS)
MECHANICAL- " 5 16 projector
188 DIMENSION (Linear) Résolution' Using Glass Scale by |25 X 25 mm to 300 3.0um
(PRECISION | =oo = = * | Comparison Method |X 300 mm Vi
INSTRUMENTS) | ™
MECHANICAL- Using Slip Gauge Set
DIMENSION Profile Projector Gr.0 and Digital . 0
189 (PRECISION (Magnification) Caliper by 10= 1083 0.02%
INSTRUMENTS) Comparison Method
Using Standard
MECHANICAL- Hardness Blocks by
HARDNESS Brinell Hardness Indirect Method as 0
130 TESTING Testing Machine per IS 1500 (Part 2) BYH10/3000 2:25%
MACHINES 2021 /1S0 6506

(Part 2) 2017
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Measurand or Reference Measurement range and
Material/Type of instrument Calibration or Measurement additional paramgeters * Calibration and
S.No Discipline / Group | or material to be calibrated Measurement

or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

Using Standard

MECHANICAL- Hardness Blocks by
HARDNESS Brinell Hardness Indirect Method as o
191 TESTING Testing Machine per IS 1500 (Part 2) HEWNYL8L.5 1.68%
MACHINES 2021 /1S0 6506
(Part 2) 2017
Using Standard
MECHANICAL- Hardness Blocks by
HARDNESS Brinell Hardness Indirect Method as b
192 TESTING Testing Machine per IS 1500 (Part 2) HBIY 5732 2.39%
MACHINES 2021 /1S0 6506
(Part 2) 2017
MECHANICAL- |Direct Verification of |Using Glass Scale IS
193 HARDNESS Brinell Hardness 1500 (Part 2) 2021 / Ubto 6 mm 6.0um
TESTING Tester (Diameter ISO 6506 (Part 2) P OH
MACHINES Measuring System) 2017
MECHANICAL- : (- Using Load Cell with
Direct Verification of .
HARDNESS : Indicator IS 1500 b
194 TESTING ?Gr:lsrleelll I(-ITaergcn':eosrsce) (Part 2) 2021 / 1SO 49.03 N to 29.42 kN (0.25%
MACHINES 6506 (Part 2) 2017
MECHANICAL- |Direct Verification of |Using Slip Gauge Set
195 HARDNESS Rockwell Hardness |(Gr. 0) IS 1586 (Part Unto 1 mm 1.0um
TESTING Tester (Depth 2) 2018 /1SO 6508 P oH
MACHINES Measuring System) |(Part 2) 2015
MECHANICAL- . o Using Load Cell with
Direct Verification of .
HARDNESS Indicator IS 1586 0
196 TESTING {F}gscé(ev:?!ll_el-;irggrisg (Part 2) 2018 / 1SO 147.1Nto 1471 N 0.20%
MACHINES 6508 (Part 2) 2015
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Discipline / Group
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Material/Type of instrument
or material to be calibrated

or measured / Quantity
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Calibration or Measurement
Method or procedure

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

* Calibration and
Measurement
Capability(CMC)(*)

MECHANICAL- |Direct Verification of |Using Glass Scale IS
HARDNESS Vickers Hardness 1501 (Part 2) 2020/
197 17EsTING Tester (Diagnol IS0 6507 (Part2) | UPto 1-4mm 2.3um
MACHINES Measuring System) |2018
Using Load Cell with
I\H/IEFC{SQEISCSAL Direct Verification of |Indicator as per IS
198 Vickers Hardness 1501 (Part 2) 2013/ [49.03 Nt0 980.7 N [0.14%
TESTING
Tester (Test Force) [ISO 6507 (Part 2)
MACHINES
2018
Using Standard
MECHANICAL- Hardness Blocks by
HARDNESS Rockwell Hardness |Indirect Method IS
199 TESTING Testing Machine 1586 (Part 2) 2018/ Ry G2oHRA
MACHINES ISO 6508 (Part 2)
2015
Using Standard
MECHANICAL- Hardness Blocks by
HARDNESS Rockwell Hardness |Indirect Method IS
200 17EsTiNG Testing Machine  |1586 (Part 2) 2018/ | B LPHRB
MACHINES ISO 6508 (Part 2)
2015
Using Standard
MECHANICAL- Hardness Blocks by
HARDNESS Rockwell Hardness |Indirect Method IS
201 TESTING Testing Machine 1586 (Part 2) 2018/ HRC 0.48HRC
MACHINES ISO 6508 (Part 2)

2015
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Measurand or Reference
Material/Type of instrument
or material to be calibrated

or measured / Quantity
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Calibration or Measurement
Method or procedure

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

* Calibration and
Measurement
Capability(CMC)(*)

Using Standard

MECHANICAL- Hardness Blocks by
HARDNESS Vickers Hardness Indirect Method IS 0
202 | resTiNG Testing Machine  |1501 (Part 2) 2020 / |1V ? 2:95%
MACHINES ISO 6507 (Part 2)
2018
Using Standard
MECHANICAL- Hardness Blocks by
HARDNESS Vickers Hardness Indirect Method IS :
203 TESTING Testing Machine 1501 (Part 2) 2020/ FL) 2.0%
MACHINES ISO 6507 (Part 2)
2018
Using Standard
MECHANICAL- Hardness Blocks by
HARDNESS Vickers Hardness Indirect Method IS 0
204 | TESTING Testing Machine 1501 (Part 2) 2020 / |7V30 p-0%
MACHINES ISO 6507 (Part 2)
2018
Using Standard
MECHANICAL- Hardness Blocks by
HARDNESS Vickers Hardness Indirect Method IS 0
205 | TEsTING Testing Machine 1501 (Part 2) 2020 / |1V>° 2.0%
MACHINES ISO 6507 (Part 2)

2018
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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)
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206

MECHANICAL-
PRESSURE
INDICATING
DEVICES

hydraulic Pressure
(Gauges (Dial /
Digital),
Transducers,
Transmitters,Digital
Manometers,
Switches, Recorders,
Data Loggers,
Modules and
Indicating Devices)

Using Pressure
Module as per DKD
R-6-1/2

35 bar to 70 bar

0.018% of rdg

207

MECHANICAL-
PRESSURE
INDICATING
DEVICES

hydraulic Pressure
(Gauges (Dial /
Digital),
Transducers,
Transmitters,Digital
Manometers,
Switches, Recorders,
Data Loggers,
Modules and
Indicating Devices)

Using Digital
Pressure Indicator as
per DKD R-6-1/2

70 bar to 700 bar

0.021% of rdg

208

MECHANICAL-
PRESSURE
INDICATING
DEVICES

Low Pressure
(Gauges (Dial /
Digital),
Transducers,
Transmitters,Liquid
Manometers,Digital
Manometer,
Switches, Recorders,
Data Loggers,
Modules Magnehlic
Gauges and
Indicating Devices)

Using Digital
Pressure Calibrator
as per DKD R-6-1/2

100 mbar to 1000
mbar

0.013% of rdg
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Material/Type of instrument
or material to be calibrated
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Measurement range and
additional parameters
where applicable(Range
and Frequency)

* Calibration and
Measurement
Capability(CMC)(*)

209

MECHANICAL-
PRESSURE
INDICATING
DEVICES

pneumatic Low
Pressure (Gauges
(Dial / Digital),
Transducers,
Transmitters,Liquid
Manometers,Digital
Manometer,
Switches, Recorders,
Data Loggers,
Modules Magnehlic
Gauges and
Indicating Devices)

Using Digital
Differential
Manometer as per
DKD R-6-1/2

10 mbar to 100
mbar

0.11% of rdg

210

MECHANICAL-
PRESSURE
INDICATING
DEVICES

pneumatic Low
Pressure (Gauges
(Dial / Digital),
Transducers,
Transmitters,Liquid
Manometers,Digital
Manometers,
Switches, Recorders,
Data Loggers,
Modules Magnehlic
Gauges and
Indicating Devices)

Using Digital
Differential
Manometer as per
DKD R-6-1/2

-250 mmH2o0
(-0.02452 bar) to
250 mmH2o0
(0.02452 bar)

0.041% of rdg
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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)
pneumatic Pressure
(Gauges (Dial /
Digital),
MECHANICAL- |Transducers, Using Digital
211 PRESSURE FrrafiEmiters, Digital Pressure Indicator as |20 bar to 35 bar 0.013% of rdg
INDICATING Manometers, er DKD R-6-1/2
DEVICES Switches, Recorders, P
Data Loggers,
Modules and
Indicating Devices)
Pressure (Gauges
(Dial / Digital),
Transducers,
E/IREESHSAUNRKE:AL' Transmitters, Digital |Using Digital
212 Manometers, Pressure Calibrator |1 bar to 20 bar 0.015% of rdg
INDICATING :
Switches, Recorders, |as per DKD R-6-1/2
DEVICES
Data Loggers,
Modules and
Indicating Devices)
Pressure (Gauges
(Dial / Digital),
Transducers,
E/II'\I’EECSHSAUNRIEAL_ Transmitters, Digital |Using Digital
213 Manometers, Pressure Indicator as|700 bar to 1000 bar |0.028% of rdg
INDICATING :
DEVICES Switches, Recorders, |per DKD R-6-1/2

Data Loggers,
Modules and
Indicating Devices)
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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
Vacuum (Gauges
(Dial / Digital),
MECHANICAL- |Transducers, Using Digital
PRESSURE Transmitters, Pressure Calibrator o
214 1|NDICATING Recorders, Data as per ISO 3567 & QO 0.076% of rdg
DEVICES Loggers, Modules DKD R-6
and Indicating
Devices)
MECHANICAL-
UTM, TENSION [Force Measuring , .
. Using Load Cell with
215 CREEP AND Pystgn oF UTM Indicator as per IS 10 N to 100 kN 0.10%
TORSION (Compression / 1828 (Part 1) 2015
TESTING Tension)
MACHINE
MECHANICAL-
gFl;Il\E/IEIIi'I\I\ISDION Force Measuring Using Load Cell with
216 System of UTM Indicator as per IS 100 kN to 2000 kN |0.2%
TORSION (Compression) 1828 (Part 1) 2015
TESTING P
MACHINE
MECHANICAL- e g .
UTM, TENSION Vf—_\rlﬁcatlon of U§|ng Lllnear
CREEP AND Dlsplacgment Dimensional
217 TORSION System in the Instruments as per |0 mm to 600 mm 0.019mm
Material Testing ASTM E2309/E2309
TESTING Machine M-16
MACHINE
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and Frequency)

Capability(CMC)(+)

MECHANICAL- : .
UTM. TENSION . Using Linear Length
CREEP AND Verification of Speed |Measuring
218 TORSION for Material Testing |Instruments and Upto 1000 mm/min [0.23mm/min
TESTING Machine Stop Watch as per
MACHINE ASTM E 2658
MECHANICAL- [Digital / Analog ,
P Using E1 Class
219 \éVCEAEEg\II\(ISD YE’:EEQT%BSL?E:; Standard Weights as |[Upto 5 g 0.003mg
BALANCE d=0.0001 mg per OIML R76-1
MECHANICAL- |Digital / Analog ,
o Using E1 Class
220 \S/\ZZEAIC_;E[L\IA(ISD %?;22'?%882)22553 Standard Weights as |upto 22 g 0.008mg
BALANCE d=0.001 mg per OIML R76-1
MECHANICAL- |Digital / Analog .
L Using E1 Class
221 \S,\ICEAEE'[L\IR?D %?;22'?9&8322553 Standard Weights as |upto 210 g 0.03mg
BALANCE d=0.01 mg per OIML R76-1
MECHANICAL- [Digital / Analog .
o Using E1 Class
222 \SNCEAEEH[L\II\(I;D YX:EQSJQT%BSAZ?SC:; Standard Weights as |Upto 5000 g 0.60mg
BALANCE d=0.1 mg PeLQIML R70
MECHANICAL- [Digital / Analog ,
P Using E1 Class
223 \éVCEAEEg\II\(ISD ngleallgsllng Eg?rgcef)s Standard Weights as |Upto 18000 g 4.3mg
BALANCE d=5mg " |per OIML R76-1
MECHANICAL- [Digital / Analog .
- Using E1 & E2 Class
24 | {50t e | e foarsss - |standard Weights as [Upto 55000 g 0.129
BALANCE d=0.2g ' |per OIML R76-1
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Material/Type of instrument Calibration or Measurement additional paramgeters * Calibration and
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Method or procedure

where applicable(Range
and Frequency)
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MECHANICAL- |Digital / Analog .
— Using E1 & E2 Class
225 \SNCEAI‘(LSE”,L\II\?D %?;EQ'IT%BSZ?SC:; Standard Weights as |Upto 25000 g 0.058¢g
BALANCE d=0.1g _|parOIFL R/G-1
MECHANICAL- |Digital / Analog Using E1,E2 & F1
WEIGHING Weighing Balances |Class Standard
226 SCALE AND (Class llI& Coarser), |Weights as per OIML Upte 100%g 0°Q0058kg
BALANCE d=1g R76-1
MECHANICAL- |Digital / Analog .
. Using M1 Class
227 \S/VCEAEE' TI\CI;D Ygfgg?'f\]/gg glc?grcsisr) Standard Weights as |Upto 1000 kg 589
BALANCE d=100g peig®!ML R76-1
MECHANICAL- |Digital / Analog .
o Using M1 Class
228 \éVCEA(EE[L\II\(I;D Ygf;g?'l':/g&??s:rcsii) Standard Weights as |Upto 400 kg 0.012kg
BALANCE d=20 g P
Humidity (Digital /
Analog Thermo
Eig;gmztzz’ Using Digital
THERMAL- i Thermohygrometer P $
229 | SPECIFIC HEAT :ﬁ%rﬁj?traggisors with Humidity ?@/205ch t035%RH 119, R
& HUMIDITY y ' |Chamber by
Data Loggers, . Method
Temperature & Comparison Metho
Humidity
Transmitters)
THERMAL- Humidity Chamber, |Using Digital
Environmental Thermohygrometer |5 % RH to 95 %RH o
230 EPES:\I/:IIIEI'T'EAT Chamber, Climatic  |by Comparison @25°C 0.80%RH
Chamber Method
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Meafsurand or R_eference Measurement range and . .
o | Disciline/ Group | o sestan e s meioemea | Colbration or Messurement | aditonal parameters | * Calbrator ond
or measured / Quantity procequre where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
Temperature (Digital
/ Analog Thermo
Hygrometers,
THERMAL- Hygrometers, Using RTD Sens_or o /
Hygrographs, and Indicator with 5°Cto60°C@ o
231 |SPECIFIC HEAT & 0 0.19°C
& HUMIDITY Humidity Sensors, Chambgr by 50%R.H
Data Loggers, Comparison Method
Temperature &
Humidity
Transmitters)
DUC Indicator with
THERMAL- sensor of Ovens, Using Single sensor
232 Furnace, BOD and Datalogger by 600 °C to 1200 °C £52°C
TEMPERATURE .
Incubator, Dry Comparison Method
Temperature Bath
DUC Indicator with
sengor §f Uiens, Using Single Sensor
THERMAL- Furnace, Freezer, : 0 0
233 TEMPERATURE |BOD Incubator, Dry and Datglogger by [200 °Cto 600 °C 0.29°C
Comparison Method
Temperature Bath,
Liquid Bath
Indicator with sensor Using Single sensor
THERMAL- of Ovens, Furnace, o A o
234 TEMPERATURE |Chambers, Dry Block and Datglogger by [1200 °Cto 1500 °C [2.66°C
: Comparison Method
Calibrators
Non-Contact Using Standard
Temperature Contact/Non-Contact
THERMAL- Measurement (IR Thermometer with R o o
235 TEMPERATURE |Thermometer, Black Body Source -15°CRa0°C 1.8°C
Pyrometer, Thermal |@ emissivity 0.95 by
Imager) Comparison Method

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




Laboratory Name :

Accreditation Standard
Certificate Number

. National Accreditation Board for
i Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

MACRO CALIBRATION SERVICES PRIVATE LIMITED, NO. 4/7, I-FLOOR,
HASTHINAPURAM MAIN ROAD, NEHRU NAGAR, CHROMEPET, CHENNAI,
KANCHIPURAM, TAMIL NADU, INDIA

CC-3598

ISO/IEC 17025:2017

Page No

113 of 116

Validity 15/06/2023 to 12/04/2024 Last Amended on -
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Measured /Instrument and Frequency)
Non-Contact Using Standard
Temperature Contact/Non-Contact
THERMAL- Measurement (IR Thermometer with £ o o
236 TEMPERATURE |Thermometer, Black Body Source 200 269’500 °C 2.05%C
Pyrometer, Thermal |@ emissivity 0.95 by
Imager) Comparison Method
Non-Contact Using Standard
Temperature Contact/Non-Contact
THERMAL- Measurement (IR Thermometer with o ! L
237 TEMPERATURE |Thermometer, Black Body Source PG 20 ¢ 1.38§C
Pyrometer, Thermal |@ emissivity 0.95 by
Imager) Comparison Method
Using Multiple
Ovens, Furnace, sensors (Minimum 5
THERMAL- BOD Incubator, Dry [Sensors used) and o A o
238 TEMPERATURE |Temperature Multi Channel oop “Cro2209°C P 7°G
Bath,Mapping Datalogger by
Comparison Method
Ovens, Furnace, Using Multlplg
Freezer, BOD gensors (M|r1d|;11ur2 2
THERMAL- ' ensors used) an A 3 o
239 TEMPERATURE Incubator, Dry Multi Channel 200 °C to 600 °C 2.1°C
Temperature Bath,
Liquid Bath Datalogger by
Comparison Method
Ovens, Furnace, Using Multiple
Freezer,Refrigerator, |sensors (Minimum 5
THERMAL- BOD Incubator, Dry |Sensors used) and : o o
240 TEMPERATURE |Temperature Bath, |Multi Channel -80°Cp 200°C 0.81°C
Liquid Bath, Datalogger by
Mapping 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::a::z;i:ll"t:db;ec;:::::i::;ed Method or procedure where applicable(Range Cageb?ﬁ:;?glwfg)t(:)
Measured /Instrument and Frequency)
Sr\:azr;ZrFlggpr?gceeéator R P Rlapemor
THERMAL- g " |with Digital i h o
241 TEMPERATURE BOD Incubator,Dry Multimeter by -80 °C to 200 °C 0.047°C
Temperature Bath, Comparison Method
Liquid Bath P
Temperature
(RTD/TC
with/without
Indicator,Thermistor,
FEmpgratyre Using SSPRT Sensor
Recorder,Temperatu | h Digital
THERMAL- re W'tl Digita . . |
242 TEMPERATURE |Datalogger, Tempera Multimeter and 0 °Cto 100 °C 0.037°C

ture

Gauge, Temperature
Switch, Temperature
Transmitter,Bi-
Metallic
Thermometer

Liquid bath 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)(*)

243

THERMAL-
TEMPERATURE

Temperature
(RTD/TC
with/without
Indicator,Thermistor,
Temperature
Recorder, Temperatu
re
Datalogger,Tempera
ture

Gauge, Temperature
Switch, Temperature
Transmitter,Bi-
Metallic
Thermometer

Using SSPRT Sensor
with Digital
Multimeter and Dry
block calibrator by
Comparison Method

250 °Cto 660 °C

0.25°C

244

THERMAL-
TEMPERATURE

Temperature
(RTD/TC
with/without
Indicator, Thermistor,
Temperature
Recorder,Temperatu
re
Datalogger,Tempera
ture
Gauge,Temperature
Switch,Temperature
Transmitter,Bi-
Metallic
Thermometer

Using SSPRT Sensor
with Digital
Multimeter and
Liquid bath by
Comparison Method

-80 °Cto 0 °C

0.037°C
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Temperature (TC
with or without
Indicator, Thermistor,
Temperature

Using R-Type
Eeecorder,Temperatu Thermocouple with
THERMAL- Digital Multimeter b f 0
245 TEMPERATURE tDuartealogger,Tempera and Dry block 660 °Cto 1200 °C  |1.4°C
calibrator by
fiauge. fempergture Comparison Method
Switch,Temperature P
Transmitter,Bi-
Metallic
Thermometer
Temperature
(RTD/TC
with/without
Indicator, Thermistor,
{eThperaure Using SSPRT Sensor
Recorder,Temperatu | ~: ¥
THERMAL- re with Digital
246 TEMPERATURE |Datalogger, Tempera Multimeter and 100 °C to 250 °C 0.11°C

ture
Gauge,Temperature
Switch, Temperature
Transmitter,Bi-
Metallic
Thermometer

Liquid bath 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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