National Accreditation Board for
Testing and Calibration Laboratories

CERTIFICATE OF ACCREDITATION

ROOTS METROLOGY & TESTING LABORATORY (UNIT
OF ROOTS INDUSTRIES INDIA PRIVATE LIMITED)

has been assessed and accredited in accordance with the standard

ISO/IEC 17025:2017

""General Requirements for the Competence of Testing &
Calibration Laboratories''

for its facilities at

DOOR NO. 1/55, SURVEY NO. 25/9B2A & 9B3A,POONAMALLEE HIGH ROAD, VANAGARAM VILLAGE,,
CHENNAI THIRUVALLUR, TAMIL NADU, INDIA

in the field of

CALIBRATION
Certificate Number: CC-3939

Issue Date: 25/05/2024 Valid Until: 30/03/2025

This certificate supersedes the certificate number CC-3761 with issue date 20/11/2023 in view of change in
premises of the laboratory.

This certificate supersedes the certificate number CC-2201 with issue date 31/03/2023 in view of change in legal
entity of the laboratory.

This certificate remains valid for the Scope of Accreditation as specified in the annexure subject to continued
satisfactory compliance to the above standard & the relevant requirements of NABL.
(To see the scope of accreditation of thislaboratory, you may also visit NABL website www.nabl-india.org)

Signed for and on behalf of NABL

NI I

N. Venkateswaran
Chief Executive Officer
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Laboratory Name :

Accreditation Standard

National Accreditation Board for
Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

ROOTS METROLOGY & TESTING LABORATORY (UNIT OF ROOTS INDUSTRIES
INDIA PRIVATE LIMITED), DOOR NO. 1/55, SURVEY NO. 25/9B2A & 9B3A,
POONAMALLEE HIGH ROAD, VANAGARAM VILLAGE,, CHENNAI, THIRUVALLUR,
TAMIL NADU, INDIA

ISO/IEC 17025:2017

Certificate Number CC-3939 Page No 10f91
Validity 25/05/2024 to 30/03/2025 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 “Mothod o procedure. | where applicabie(Range Measurement
Y and Frequency) Capability(CMC)(*)
Measured /Instrument
Permanent Facility
ELECTRO-
-Ar\IEt?r-'n'\;It(i:r?L_ Using 6% Digit
1 9 AC Current @50 Hz |Multimeter by Direct [0.1 mAto 1 mA 0.59 % to 0.34%
Current (< 1
Method
GHz)
(Measure)
ELECTRO-
Xi(e:zl:nl\;l’ccir?b Using 6% Digit
2 g AC Current @50 Hz |Multimeter by Direct [1 Ato 10 A 0.17 % to 0.21%
Current (< 1
Method
GHz)
(Measure)
ELECTRO-
Xﬁgr-lnl\gtcir'?l" Using 6% Digit
3 g AC Current @50 Hz |Multimeter by Direct |1 mA to 10 mA 0.34 % t0 0.19 %
Current (< 1
Method
GHz)
(Measure)
ELECTRO-
Xﬁgtlnl\;ltciﬁl" Using 6% Digit
4 g AC Current @50 Hz |Multimeter by Direct [10 mAto 1 A 0.19% t0 0.17 %
Current (< 1
Method
GHz)
(Measure)

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




S~ ¢ % National Accreditation Board for

=MRA 2\;5 Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

ROOTS METROLOGY & TESTING LABORATORY (UNIT OF ROOTS INDUSTRIES

Laboratory Name :

TAMIL NADU, INDIA

Accreditation Standard ISO/IEC 17025:2017
Certificate Number CC-3939
Validity 25/05/2024 to 30/03/2025

INDIA PRIVATE LIMITED), DOOR NO. 1/55, SURVEY NO. 25/9B2A & 9B3A,
POONAMALLEE HIGH ROAD, VANAGARAM VILLAGE,, CHENNAI, THIRUVALLUR,

Page No 2 0of 91
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- \ i
: . Using High Voltage
5 |Alternating —1AC HighVoltage 15 )10 \vith DMM by |5 kv to 28 kv 2.89 % to 4.06 %
Current (<1 @50 Hz :
Direct Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- . .
, : Using High Voltage
g [|Alternating — IACHigh Voltage@30 |5 o1e with DMM by 0.5 kV to 5 kv 3.52 % to 2.89%
Current (<1 Hz )
Direct Method
GHz)
(Measure)
ELECTRO-
-Ar‘[IEt(e:zIr-lnl\:alt(i:r?L- Using 6% Digit
7 g AC Voltage @50 Hz |Multimeter by Direct |1 mV to 10 mV 5.13 % to 0.57%
Current (< 1
Method
GHz)
(Measure)
ELECTRO-
Xﬁg:n'\gg?l" Using 6% Digit
8 g AC Voltage @50 Hz |Multimeter by Direct |10 V to 750 V 0.12 % to 0.08 %
Current (< 1
Method
GHz)
(Measure)
ELECTRO-
Xﬁi?ﬂ'\ggﬁl" Using 6% Digit
9 g AC Voltage@50 Hz  |Multimeter by Direct [1V to 10V 0.23%t00.12 %
Current (< 1
Method
GHz)
(Measure)

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

SCOPE OF ACCREDITATION

ROOTS METROLOGY & TESTING LABORATORY (UNIT OF ROOTS INDUSTRIES

INDIA PRIVATE LIMITED), DOOR NO.

1/55, SURVEY NO. 25/9B2A & 9B3A,

POONAMALLEE HIGH ROAD, VANAGARAM VILLAGE,, CHENNAI, THIRUVALLUR,

TAMIL NADU, INDIA

Accreditation Standard ISO/IEC 17025:2017

Certificate Number

CC-3939

Page No 30f91

Validity 25/05/2024 to 30/03/2025 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 MO procout

Measured /Instrument

where applicable(Range

and Frequency) Capability(CMC)(+)

ELECTRO-
TECHNICAL Using 6% Digi
10 9 AC Voltage@50 Hz |Multimeter by Direct |10 mVto 1V 0.57 % t0 0.23 %
Current (< 1
Method
GHz)
(Measure)
ELECTRO- . ,
S |
11 |Alternating AC Current @ 50Hz . 10 Ato 100 A 0.79 % t0 0.43 %
Current Coil by
Current (/1 Direct Method
GHz) (Source)
ELECTRO- . ,
Ak
12 |Alternating AC Current @ 50Hz . 100 Ato 1000 A 0.43 % to 0.38 %
Current Coil by
Current (31 Direct Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi Product
13 |Alternating ﬁ)cli‘:irzre”t @ 30HZ | calibrator by Direct |1 mAto100mA  |0.15 %t 0.07 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi Product
14 |Alternating  |ACCUTeNt @ SO0HZ i ator by Direct |10 A to 20 A 0.11 % t0 0.21 %

Current (< 1
GHz) (Source)

to 1kHz Method

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




Laboratory Name :

Accreditation Standard
Certificate Number

National Accreditation Board for
Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

ROOTS METROLOGY & TESTING LABORATORY (UNIT OF ROOTS INDUSTRIES
INDIA PRIVATE LIMITED), DOOR NO. 1/55, SURVEY NO. 25/9B2A & 9B3A,
POONAMALLEE HIGH ROAD, VANAGARAM VILLAGE,, CHENNAI, THIRUVALLUR,

TAMIL NADU, INDIA
ISO/IEC 17025:2017
CC-3939

Page No

4 of 91

Validity

25/05/2024 to 30/03/2025

Last Amended on -

S.No

Discipline / Group

Measurand or Reference

Material/Type of instrument

or material to be calibrated
or measured / Quantity
Measured /Instrument

Calibration or Measurement
Method or procedure

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

* Calibration and
Measurement
Capability(CMC)(*)

ELECTRO-
TECHNICAL- Using Multi Product
15 |Alternating  |AC CUrTent @ SO0HZ f - ator by Direct |100 pA to 1 mA 0.27 % t0 0.15 %
to 1kHz
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi Product
16 |Alternating  |ACCUTeNt @ S0HZ i otor by Direct |100mAto10 A |0.07 % to 0.11 %
to 1kHz
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi Product
17 |Alternating ~ |ACCUrrent @ S0HZ i rator by Direct |30 pa to 100 pa 0.53 % to 0.27 %
to 1kHz
Current (< 1 Method
GHz) (Source)
ELECTRO- AC Power (50 Hz
TECHNICAL- @0.2 Lag) Voltage: |Using Multi product
18 |Alternating 120 Vto 240V, calibrator by Direct |2.4 W to 960 W 1.93 % to 0.50 %
Current (< 1 Current: 0.1A to 20 |Method
GHz) (Source) |A
ELECTRO- AC Power (50 Hz
TECHNICAL- @0.5 Lag) Voltage: |Using Multi product
19 |Alternating 120 Vto 240V, calibrator by Direct |6 W to 2.4 kW 1.09 % to 0.50 %
Current (< 1 Current: 0.1A to 20 |Method
GHz) (Source) |A
ELECTRO- AC Power (50 Hz
TECHNICAL- @0.8 Lead) Voltage: |Using Multi product
20 |Alternating 120 Vto 240V, calibrator by Direct |9.6 W to 3.84 kW 0.34 % t0 0.21 %

Current (<1
GHz) (Source)

Current: 0.1A to 20
A

Method

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




Laboratory Name :

Accreditation Standard
Certificate Number

National Accreditation Board for
Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

ROOTS METROLOGY & TESTING LABORATORY (UNIT OF ROOTS INDUSTRIES
INDIA PRIVATE LIMITED), DOOR NO. 1/55, SURVEY NO. 25/9B2A & 9B3A,
POONAMALLEE HIGH ROAD, VANAGARAM VILLAGE,, CHENNAI, THIRUVALLUR,
TAMIL NADU, INDIA

CC-3939

ISO/IEC 17025:2017

Page No 50f91

Validity 25/05/2024 to 30/03/2025 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- AC Power (50 Hz
TECHNICAL- @Unity) Voltage: Using Multi product
21 |Alternating 120 Vto 240V, calibrator by Direct |12 W to 4.8 kW 0.19 % to 0.22 %
Current (< 1 Current: 0.1Ato 20 |Method
GHz) (Source) |[A
ELECTRO-
TECHNICAL- Using Multi Product
22 |Alternating  |AC Voltage (@50 Hz | ator by Direct [1Vto 10V 0.06 % to 0.05%
to 10 kHz)
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi Product
23 |Alternating  |AC Voltage @30 Hz 2 ator by Direct 100 Vto 1000V 0.076 % to 0.08%
to 1 kHz
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi Product
24 |Alternating  |AC Voltage @30 Hz | i ator by Direct |10V to 100V 0.05 % to 0.076%
to 10 kHz
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi Product
25 |Alternating AC Voltage@50 Hz Calibrator by Direct |1 mV to 10 mV 2.88 % to 1.012%
to 10 kHz
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi Product
26 |Alternating AC Voltage@30 Hz Calibrator by Direct |10 mV to 100 mV 1.012 % t0 0.12%

Current (<1
GHz) (Source)

to 10 kHz

Method

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

Accreditation Standard
Certificate Number

National Accreditation Board for
Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

ROOTS METROLOGY & TESTING LABORATORY (UNIT OF ROOTS INDUSTRIES
INDIA PRIVATE LIMITED), DOOR NO. 1/55, SURVEY NO. 25/9B2A & 9B3A,
POONAMALLEE HIGH ROAD, VANAGARAM VILLAGE,, CHENNAI, THIRUVALLUR,

TAMIL NADU, INDIA
ISO/IEC 17025:2017
CC-3939

Validity

25/05/2024 to 30/03/2025

Page No
Last Amended on

6 of 91

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 Product
27 |Alternating  |AC Voltage@30 Hz. 1ok iator by Direct [100 mVito 1V 0.12 % t0 0.06 %
to 10 kHz
Current (<1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi Product
28 |Alternating Capacitance @1kHz [Calibrator by Direct |1 nF to 100 nF 1.74 % t0 0.42 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi Product
29 |Alternating Capacitance @1kHz |Calibrator by Direct |100 pF to 100 mF 0.65 % to 1.41%
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi Product
30 |Alternating Capacitance @1kHz |Calibrator by Direct |100 nF to 100 pF 0.42 % to 0.65 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi Product
31 |Alternating Capacitance @1kHz |Calibrator by Direct |330 pF to 1 nF 4.23 % to 1.74%
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi product
32 |Alternating Power Factor@at 50 calibrator by Direct 0.2 PFto 1 PF (Lag & 0.011 PF to 0.001 PF

Current (<1
GHz) (Source)

Hz

Method

Lead)

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




Laboratory Name :

Accreditation Standard
Certificate Number

National Accreditation Board for
Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

ROOTS METROLOGY & TESTING LABORATORY (UNIT OF ROOTS INDUSTRIES
INDIA PRIVATE LIMITED), DOOR NO. 1/55, SURVEY NO. 25/9B2A & 9B3A,
POONAMALLEE HIGH ROAD, VANAGARAM VILLAGE,, CHENNAI, THIRUVALLUR,
TAMIL NADU, INDIA

CC-3939

ISO/IEC 17025:2017

Page No

7 of 91

Validity 25/05/2024 to 30/03/2025 Last Amended on -
Mrt(:?'?aul;?;:eoorfﬁifsi:ﬁ:\c:nt Measurement range and * Calibration and
S.No Discipline / Group | or material to be calibrated Calibration or Measurement additional_parameters Measurement
or measured / Quantity Method or procedure where applicable(Range Capability(CMC)()
Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- Using 6%2 Digit
33 |DIRECT DC Current Multimeter by Direct |1 uA to 10 pA 2.95 % t0 0.36 %
CURRENT Method
(Measure)
ELECTRO-
TECHNICAL- Using 6%2 Digit
34 |DIRECT DC Current Multimeter by Direct |1 Ato 10 A 0.14 % t0 0.19 %
CURRENT Method
(Measure)
ELECTRO-
TECHNICAL- Using Shunt with 6%
35 |DIRECT DC Current Digit Multimeter by |1 Ato 100 A 0.02 % t0 0.6 %
CURRENT V-| Method
(Measure)
ELECTRO-
TECHNICAL- Using 6% Digit
36 |DIRECT DC Current Multimeter by Direct |1 mA to 10 mA 0.07 % to 0.081 %
CURRENT Method
(Measure)
ELECTRO-
TECHNICAL- Using 6% Digit
37 |DIRECT DC Current Multimeter by Direct |10 pAto 1 mA 0.36 % to 0.07 %
CURRENT Method
(Measure)
ELECTRO-
TECHNICAL- Using 6% Digit
38 |DIRECT DC Current Multimeter by Direct |10 mAto 1 A 0.081 % t0 0.14 %
CURRENT 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
Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

ROOTS METROLOGY & TESTING LABORATORY (UNIT OF ROOTS INDUSTRIES
INDIA PRIVATE LIMITED), DOOR NO. 1/55, SURVEY NO. 25/9B2A & 9B3A,
POONAMALLEE HIGH ROAD, VANAGARAM VILLAGE,, CHENNAI, THIRUVALLUR,
TAMIL NADU, INDIA

CC-3939

ISO/IEC 17025:2017

Page No

8 of 91

Validity 25/05/2024 to 30/03/2025 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 or Measurement additional_parameters Measurement
or measured / Quantity Method or procedure where applicable(Range Capability(CMC)()
Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- Using High Voltage
39 |DIRECT DC High Voltage Probe with DMM by |0.5 kV to 5 kV 3.52 % t03.52 %
CURRENT Direct Method
(Measure)
ELECTRO-
TECHNICAL- Using High Voltage
40 |DIRECT DC High Voltage Probe with DMM by |5 kV to 40 kV 3.52%t02.33 %
CURRENT Direct Method
(Measure)
ELECTRO-
TECHNICAL- Using 6% Digit
41 |DIRECT DC Voltage Multimeter by Direct |1 mV to 10 mV 0.502 % to 0.06 %
CURRENT Method
(Measure)
ELECTRO-
TECHNICAL- Using 6% Digit
42 |DIRECT DC Voltage Multimeter by Direct |1V to 10 V 0.03 % t0 0.01 %
CURRENT Method
(Measure)
ELECTRO-
TECHNICAL- Using 6% Digit
43 |DIRECT DC Voltage Multimeter by Direct |10 mVto 1V 0.06 % to 0.03 %
CURRENT Method
(Measure)
ELECTRO-
TECHNICAL- Using 6% Digit
44 |DIRECT DC Voltage Multimeter by Direct |10 V to 1000 V 0.01 % to 0.012 %
CURRENT 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
Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

ROOTS METROLOGY & TESTING LABORATORY (UNIT OF ROOTS INDUSTRIES
INDIA PRIVATE LIMITED), DOOR NO. 1/55, SURVEY NO. 25/9B2A & 9B3A,
POONAMALLEE HIGH ROAD, VANAGARAM VILLAGE,, CHENNAI, THIRUVALLUR,
TAMIL NADU, INDIA

CC-3939

ISO/IEC 17025:2017

Page No

9 of 91

Validity 25/05/2024 to 30/03/2025 Last Amended on -
Meafsurand or R_eference Measurement range and . .
o | isciline  Group | oyt SFITEtTAmEnt | catbration or Measurement | - adattional parameters | | Caltretion e
or measured / Quantity procequre where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- Using 6%z Digit
45 |DIRECT Resistance Multimeter by Direct &'gr?rg""hm 1 1601 %to0.026 %
CURRENT Method
(Measure)
ELECTRO-
TECHNICAL- Using 6% Digit
46 |DIRECT Resistance Multimeter by Direct |1 kohm to 0.1 Mohm |0.02 % to 0.016 %
CURRENT Method
(Measure)
ELECTRO-
TECHNICAL- Using 6%z Digit 1 Mohm
47 |DIRECT Resistance Multimeter by Direct t0 10 Mohm 0.026 % to 0.08 %
CURRENT Method
(Measure)
ELECTRO-
TECHNICAL- Using 6% Digit
48 |DIRECT Resistance Multimeter by Direct |1 ohm to 10 ohm 0.51 % to 0.06 %
CURRENT Method
(Measure)
ELECTRO-
TECHNICAL- Using 6% Digit
49 |DIRECT Resistance Multimeter by Direct ﬁﬁ,mﬁhm 0100 14 08 % t0 0.924 %
CURRENT Method
(Measure)
ELECTRO-
TECHNICAL- Using 6% Digit
50 |DIRECT Resistance Multimeter by Direct |10 ohm to 1 kohm  |0.06 % to 0.02 %
CURRENT Method
(Measure)

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

Accreditation Standard
Certificate Number

National Accreditation Board for
Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

ROOTS METROLOGY & TESTING LABORATORY (UNIT OF ROOTS INDUSTRIES
INDIA PRIVATE LIMITED), DOOR NO. 1/55, SURVEY NO. 25/9B2A & 9B3A,
POONAMALLEE HIGH ROAD, VANAGARAM VILLAGE,, CHENNAI, THIRUVALLUR,

TAMIL NADU, INDIA
ISO/IEC 17025:2017
CC-3939

Page No

10 of 91

Validity 25/05/2024 to 30/03/2025 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 Multi Product
51 |DIRECT DC Current Calibrator by Direct |1 pAto 10 pA 2.38% t00.13 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Multi Product
52 |DIRECT DC Current Calibrator by Direct |1 Ato 10 A 0.05 % to 0.08 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Multi Product
53 |DIRECT DC Current Calibrator by Direct |1 mA to 100 mA 0.021 % to0 0.02 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Multi Product
54 |DIRECT DC Current Calibrator by Direct |10 pA to 100 pA 0.13%t0 0.047 %
CURRENT Method
(Source)
ELECTRO- Using Multi Product
TECHNICAL- Calibrator with
55 |DIRECT DC Current : 10 Ato 1000 A 0.77 % t0 0.33 %
CURRENT Cgrrent Coil by
Direct Method
(Source)
ELECTRO-
TECHNICAL- Using Multi Product
56 |DIRECT DC Current Calibrator by Direct |10 Ato 20 A 0.08 % t0 0.13 %
CURRENT Method
(Source)

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

Accreditation Standard
Certificate Number

National Accreditation Board for
Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

ROOTS METROLOGY & TESTING LABORATORY (UNIT OF ROOTS INDUSTRIES
INDIA PRIVATE LIMITED), DOOR NO. 1/55, SURVEY NO. 25/9B2A & 9B3A,
POONAMALLEE HIGH ROAD, VANAGARAM VILLAGE,, CHENNAI, THIRUVALLUR,

TAMIL NADU, INDIA
ISO/IEC 17025:2017
CC-3939

Page No

11 of 91

Validity 25/05/2024 to 30/03/2025 Last Amended on -
Measurand or Reference
Material/Type of instrument Calibration or Measurement Maeda(fi:ir::;lenZ::;gei:rgd * Calibration and
S.No Discipline / Group | or material to be calibrated p Measurement

or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO-
TECHNICAL- Using Multi Product
57 |DIRECT DC Current Calibrator by Direct 100 pA to 1 mA 0.047 % to 0.021 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Multi Product
58 |DIRECT DC Current Calibrator by Direct |100 mAto 1A 0.02 % to 0.05 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Multi Product
59 |DIRECT DC Voltage Calibrator by Direct |0.5 mVto 1 mV 1.85 % to 0.36 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Multi Product
60 |DIRECT DC Voltage Calibrator by Direct |1 mV to 10 mV 0.36 % t0 0.1 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Multi Product
61 |DIRECT DC Voltage Calibrator by Direct |10 mV to 100 mV 0.1 % t00.013 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Multi Product
62 |DIRECT DC Voltage Calibrator by Direct |100 mV to 100 V 0.013 % to 0.01 %
CURRENT Method
(Source)

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




Laboratory Name :

Accreditation Standard
Certificate Number

National Accreditation Board for
Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

ROOTS METROLOGY & TESTING LABORATORY (UNIT OF ROOTS INDUSTRIES
INDIA PRIVATE LIMITED), DOOR NO. 1/55, SURVEY NO. 25/9B2A & 9B3A,
POONAMALLEE HIGH ROAD, VANAGARAM VILLAGE,, CHENNAI, THIRUVALLUR,

TAMIL NADU,
ISO/IEC 17025:2017

CC-3939

INDIA

Page No

12 of 91

Validity 25/05/2024 to 30/03/2025 Last Amended on -
s.No | Discipli Mr;:f;:;;;::;ﬁiﬁ;ﬁ:::nt Calibration or Measurement Maeda(fi:;-::;le::::;gei:rgd * Calibration and
. iscipline / Group | or material to be callbr_ated Method or procedure where applicable(Range Meqs_urement
or measured / Quantity and Frequency) Capability(CMC)(*)
Measured /Instrument
ELECTRO-
TECHNICAL- Using Multi Product
63 |DIRECT DC Voltage Calibrator by Direct |100 V to 1000 V 0.01 % to 0.0071 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Decade
64 |DIRECT Inductance Inductance Box by |100 uHto 10 H 1.16 %
CURRENT Direct Method
(Source)
ELECTRO-
TECHNICAL- Using 4 Wire Low
65 |DIRECT Resistance Resistance Standard |1 mohm to 1 ohm 0.16 % t0 0.14 %
CURRENT by Direct Method
(Source)
ELECTRO-
TECHNICAL- Using Multi Product 1 ohm
66 |DIRECT Resistance Calibrator By Direct t0 10 ohm 0.14 % t0 0.13 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Multi Product
67 |DIRECT Resistance Calibrator By Direct |1 kohm to 1 Mohm 0.01 % to 0.022 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Multi Product
68 |DIRECT Resistance Calibrator By Direct |1 Mohm to 100 Mohm |0.022 % to 0.60 %
CURRENT Method
(Source)
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Validity 25/05/2024 to 30/03/2025 Last Amended on -
Meafsurand or R_eference Measurement range and . .
sio | Discipine/ Group | orvemal e o nStument | cairaton or messurement - aditionalparameters | paloration e
or measured / Quantity procequre where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
ELECTRO- Using High stability
TECHNICAL- Decade Meg ohm
69 |DIRECT Resistance €9 1 Gohm to 100 Gohm |1.80 % to 3.78 %
Box By Direct
CURRENT
Method
(Source)
ELECTRO-
TECHNICAL- Using Multi Product
70 |DIRECT Resistance Calibrator By Direct |10 ohm to 1 kohm 0.13 % to 0.01 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using 4 Wire Low
71 |DIRECT Resistance Resistance Standard |100 pohm to 1 mohm |0.52 % to 0.16 %
CURRENT by Direct Method
(Source)
ELECTRO- Using High stability
TECHNICALY Decade Meg ohm 100 Gohm to 0.95
72 |DIRECT Resistance €9 ' 3.78 % to 7.37 %
Box By Direct Tohm
CURRENT
Method
(Source)
ELECTRO-
TECHNICAL- Using Multi Product
73 |DIRECT Resistance Calibrator By Direct é(;mohm w 1 0.60 % to 1.80 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- B-Tvpe Using Multiproduct
74 |TEMPERATURE The};Enocou le Calibrator by Direct [600 °C to 1800 °C  |1.26 °C
SIMULATION P Method
(Measure)
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' pline / Group or::a::z::ll"t:db;ec;:::::i::;ed Method or procedure where applicable(Range Cageb?ﬁ:;?glwfg)t(ﬂ
Measured /Instrument and Frequency) B
ELECTRO-
TECHNICAL- E-Type Using Multi Product
75 |TEMPERATURE Thermocouple Calibrator by Direct [-200 °Cto 1000 °C ]0.24 °C
SIMULATION Method
(Measure)
ELECTRO-
TECHNICAL- J-Type Using Multi Product
76 |TEMPERATURE ThZEmocoupIe Calibrator by Direct [-200 °C to 1200 °C ]0.24 °C
SIMULATION Method
(Measure)
ELECTRO-
TECHNICAL- K-Type Using Multi Product
77 |TEMPERATURE Thermocouple Calibrator by Direct [-200 °C to 1350 °C ]0.24 °C
SIMULATION Method
(Measure)
ELECTRO-
TECHNICAL- L -Type Using Multi Function
78 |TEMPERATURE Thermocouple Calibrator by Direct [-200 °C to 900 °C 0.30 °C
SIMULATION Method
(Measure)
ELECTRO-
TECHNICAL- N-Type Using Multi Product
79 |TEMPERATURE The);mocouple Calibrator by Direct [-200 °Cto 1300 °C ]0.24 °C
SIMULATION Method
(Measure)
ELECTRO-
TECHNICAL- R-Type Using Multi Product
80 |TEMPERATURE Theﬁmocouple Calibrator by Direct |0 °Cto 1750 °C 0.58 °C
SIMULATION Method
(Measure)
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Measurand or Reference Measurement range and % Cali :
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. pline / Group or::?::g::"t: d"fc;:;':tr;;ed Method or procedure where applicable(Range Cal';"aebﬁfi;';fc"‘wfc“)‘(ﬂ
Measured /Instrument and Frequency) B
ELECTRO-
TECHNICAL- Using Multi Product 1200 °C
81 |TEMPERATURE |RTD - PT100 Calibrator by Direct t0 800 °C 0.35°C
SIMULATION Method
(Measure)
ELECTRO-
TECHNICAL- S-Type Using Multi Product
82 |TEMPERATURE Thermocouple Calibrator by Direct |1 °Cto 1750 °C 1.16 °C
SIMULATION Method
(Measure)
ELECTRO-
TECHNICAL- T-Type Using Multi Product
83 |TEMPERATURE Thermocouple Calibrator by Direct [-200 °C to 400 °C 0.25°C
SIMULATION Method
(Measure)
ELECTRO-
TECHNICAL- U -Type Using Multi Function
84 |TEMPERATURE Thermocouple Calibrator by Direct [-200 °C to 400 °C 0.24 °C
SIMULATION Method
(Measure)
ELECTRO-
TECHNICAL- B-Type Using Multi Product
85 |TEMPERATURE Thex;mocouple calibrator by Direct [600 °C to 1800 °C 0.71 °C
SIMULATION Method
(Source)
ELECTRO-
TECHNICAL- E-Type Using Multi Product
86 |TEMPERATURE Theyrmocouple Calibrator by Direct [-200 °Cto 1000 °C ]0.58 °C
SIMULATION Method
(Source)
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R MaterlaI/Type of mst_rument Calibration or Measurement 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(ﬂ
Measured /Instrument and Frequency) h
ELECTRO-
TECHNICAL- ] -Type Using Multi Product
87 |TEMPERATURE Theyrmocouple Calibrator by Direct [-200 °Cto 1200 °C ]0.32 °C
SIMULATION Method
(Source)
ELECTRO-
TECHNICAL- K-Type Using Multi Product
88 |TEMPERATURE Thermocouple Calibrator by Direct [-200 °Cto 1370 °C |0.46 °C
SIMULATION Method
(Source)
ELECTRO-
TECHNICAL- L-Type Using Multi Function
89 |TEMPERATURE Thermocouple Calibrator by Direct [-200 °C to 900 °C 0.30 °C
SIMULATION Method
(Source)
ELECTRO-
TECHNICAL- N-Type Using Multi Product
90 |TEMPERATURE Thermocouple Calibrator by Direct [-200 °C to 1300 °C |0.47 °C
SIMULATION Method
(Source)
ELECTRO-
TECHNICAL- R-Type Using Multi Product
91 |TEMPERATURE TheXmocoupIe Calibrator by Direct [0 °Cto 1750 °C 1.16 °C
SIMULATION Method
(Source)
ELECTRO-
TECHNICAL- Using Multi Product
92 |TEMPERATURE [RTD - PT100 Calibrator by Direct [-200 °C to 800 °C 0.27 °C
SIMULATION Method
(Source)
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where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO-
TECHNICAL- S-Type Using Multi Product
93 |TEMPERATURE Thermocouple Calibrator by Direct |1 °Cto 1750 °C 0.81 °C
SIMULATION Method
(Source)
ELECTRO-
TECHNICAL- T-Type Using Multi Product
94 |TEMPERATURE The}:'mocouple Calibrator by Direct [-200 °C to 400 °C 0.73 °C
SIMULATION Method
(Source)
ELECTRO-
TECHNICAL- U-Type Using Multi Function
95 |TEMPERATURE The};mocouple Calibrator by Direct [-200 °C to 400 °C 0.35°C
SIMULATION Method
(Source)
ELECTRO-
TECHNICAL- Using 6% Digit
96 |TIME & Frequency Multimeter by Direct |10 Hz to 300 kHz 1.305 %
FREQUENCY Method
(Measure)
ELECTRO-
TECHNICAL- Using Digital Time
97 |TIME & Time Interval Meter By 1sto60s 0.27 s
FREQUENCY Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using Digital Time
98 |TIME & Time Interval Meter By 3600 s to 86400 s 1.52st05.085s
FREQUENCY Comparison Method
(Measure)
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Measurand or Reference Measurement range and % Cali :
o | Disciline  Group | o wakano e e eoraen | Cabration or Messurement | - adeitional parameters | - (Al e
or measured / Quantity procotN where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- Using Digital Time
99 |TIME & Time Interval Meter By 60 s to 3600 s 0.27sto1.52s
FREQUENCY Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using Multi product
100 |TIME & Frequency calibrator by Direct |1 Hzto 1 MHz 0.13%
FREQUENCY Method
(Source)
Centrifuge/ . -
MECHANICAL- \ Using Digital
101 |ACCELERATION Isntgirczrtsé ES,P?I/I\Ion Tachometer By rloncz pmto 1000 1, 45 1om
AND SPEED Comparison Method P
Contact Type)
Centrifuge/ : ¥
MECHANICAL- : Using Digital
102 |ACCELERATION f;&:gjﬁ:}\f\lon Tachometer By 1090 rpm 0 10000 15 51 rpm
AND SPEED Comparison Method |
Contact Type)
Centrifuge/ : -
MECHANICAL- ; Using Digital
103 | ACCELERATION F:é:rczrtsérRstl\lon Tachometer By :o&oo rpm to 30000 15 76 1om
AND SPEED Comparison Method |
Contact Type)
Using Digital
MECHANICAL- |Mechanical / Digital |Tachometer and
104 |ACCELERATION | Tachometers Tachometer ég&RPM to 1000 1.46 RPM
AND SPEED (Contact Type) calibrator 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)(*)

Using Digital
MECHANICAL- |Mechanical / Digital |Tachometer and
105 |ACCELERATION |Tachometers Tachometer o P 012000 16 05 e
AND SPEED (Contact Type) calibrator By
Comparison Method
Using Digital
MECHANICAL- |Mechanical / Digital |Tachometer and
106 |ACCELERATION |Tachometers Tachometer o, Rt 10000 15 97 e
AND SPEED (Contact Type) calibrator By
Comparison Method
Using Digital
MECHANICAL- |Mechanical / Digital |Tachometer and
107 |ACCELERATION | Tachometers Tachometer 10 rpm to 100 rpm |1.3 rpm
AND SPEED (Contact Type) calibrator By
Comparison Method
Using Digital
MECHANICAL- |Mechanical / Digital |[Tachometer and
108 |ACCELERATION |Tachometers Tachometer ég&RPM toA000 1.46 RPM
AND SPEED (Contact Type) calibrator By
Comparison Method
Using Digital
MECHANICAL- |Mechanical / Digital |Tachometer and
109 |ACCELERATION |Tachometers Tachometer ég&o RPM 't 10800 5.92 RPM
AND SPEED (Contact Type) calibrator By
Comparison Method
Using Digital
MECHANICAL- |Mechanical / Digital |[Tachometer and
110 |ACCELERATION |Tachometers Tachometer ég&oo RPM to 12000 6.05 RPM
AND SPEED (Contact Type) calibrator By

Comparison Method

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

ROOTS METROLOGY & TESTING LABORATORY (UNIT OF ROOTS INDUSTRIES
INDIA PRIVATE LIMITED), DOOR NO. 1/55, SURVEY NO. 25/9B2A & 9B3A,
POONAMALLEE HIGH ROAD, VANAGARAM VILLAGE,, CHENNAI, THIRUVALLUR,

TAMIL NADU,
ISO/IEC 17025:2017

CC-3939

INDIA

25/05/2024 to 30/03/2025

Page No
Last Amended on

20 of 91

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 / Digital |Using Digital
MECHANICAL- |Tachometers/ RPM |Tachometer and
111 |ACCELERATION |Indicators/ Tachometer oMo 1000 g6 R
AND SPEED Stroboscope (Non calibrator By
Contact Type) Comparison Method
Mechanical /Digital |Using Digital
MECHANICAL- |Tachometers/RPM Tachometer and
112 |ACCELERATION |Indicators/ Tachometer oo REM 050000 f4 71 Rpp
AND SPEED Stroboscope (Non calibrator By
Contact Type) Comparison Method
Mechanical /Digital |Using Digital
MECHANICAL- |Tachometers/RPM Tachometer and
113 |ACCELERATION |Indicators/ Tachometer ég(l\)/lo RP 10D00 2.23 RPM
AND SPEED Stroboscope (Non calibrator By
Contact Type) Comparison Method
Mechanical /Digital . -
Using Digital
MECHANICA- Tr]aﬁgtrﬂfst/e{SﬁPM Tachometerand 144 ppp 01000
114 |ACCELERATION . Tachometer 1.86 RPM
Source/Calibrators/S . RPM
AND SPEED calibrator By
trobbscOpe, (Nag Comparison Method
Contact Type) P
Mechanical /Digital . —
Using Digital
Tachometers/RPM
MECHANICAL- . Tachometer and
115 [ACCELERATION 'S”Odljﬁ?é;’éZﬂ?bF;gtors o |Tachometer cooy, RPME0 100005 53 e
AND SPEED calibrator By

troboscope (Non
Contact Type)

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)(*)

Mechanical /Digital

Using Digital
Tachometers/RPM
MECHANICAL- . Tachometer and
116 | ACCELERATION | Indicators/RPM Tachometer 10000 RPM to 30000 f, 79 ppy
Source/Calibrators/S . RPM
AND SPEED calibrator By
troigeegpe-top Comparison Method
Contact Type) P
Mechanical/ Digital |Using Digital
MECHANICAL- |Tachometers/ RPM |Tachometer and
117 |ACCELERATION |Indicators with Tachometer 10 rom to 100 rom |0.86 rpm
AND SPEED sensor/ Stroboscope |calibrator By
(Non Contact Type) [Comparison Method
MECHANICAL- |RPM Source/ Using Digital
118 |ACCELERATION |Calibrators (Non Tachometer By ég(l\)/lo RPH W10R00 2.23 RPM
AND SPEED Contact Type) Comparison Method
RPM Source -
MECHANICAL- |Centrifuge/Stirrers/R |Using Digital
119 |ACCELERATION |PM Indicators/ Tachometer By 10 rpm to 100 rpm  |0.87 rpm
AND SPEED Calibrators (Non Comparison Method
Contact Type)
MECHANICAL- |RPM Source/ Using Digital
120 |ACCELERATION |Calibrators (Non Tachometer By ég&oo REM, t20000 4.71 RPM
AND SPEED Contact Type) Comparison Method
MECHANICAL- |RPM Source/ Using Digital
121 |ACCELERATION | Calibrators (Non  |Tachometer By g{g&RPM 01000 f; g6 RpM
AND SPEED Contact Type) Comparison Method
Using Sound Level
MECHANICAL- |Noise/Sound Level [Calibrator By Direct
122 1acousTics | Meter @ 1kHz Method as per1s |24 dBand114.dB  10.26 dB

15575 / OIML-R-58
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Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

Using Hydrometer of
resolution : 0.0005
g/ml and

MECHANICAL- : -
123 |DENSITY AND  |Hydrometers Appropriate liquid by}0.600 g/ml to 1.600 |, 4557 g
Comparison Method |g/ml
VISCOSITY :
as per Archimedes
Principle based on IS
3104
MECHANICAL-
DIMENSION BevellProtractaf Using Vision
(BASIC o _|Measuring System o 3
124 MEASURING (1DI\|/ci;i|rE;;\I/Analog) (L.C: by Comparison 0 ° to 360 52.65 arc s
INSTRUMENT, Method
GAUGE ETC.)
MECHANICAL- Bore Gaude
DIMENSION o Using Universal
(BASIC (Trapsigissn'qniyy Length Measuring
125 (Span Diameter: Up to 1.5 mm 0.9 um
MEASURING System by
1.5mm to 600mm) .
INSTRUMENT, (L.C: 0.001 mm) Comparison Method
GAUGE ETC.) o L -
MECHANICAL- U§|ng Master Se.ttln.g
Ring gauges which is
DIMENSION . :
Bore Micrometer - calibrated by
(BASIC . . >100 mm to 150
126 Three Point (Analog /|Universal Length 3.4 um
MEASURING Digital) Measuring System [M™"
INSTRUMENT, |[~'9 by Cor agrisi’)n
GAUGE ETC.) y -omp

Method
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Measurand or Reference
Material/Type of instrument . . Meas_u_rement range and * Calibration and
S.No Discipline / Group | or material to be calibrated Callareatt':g: g: pleasurement addltlonal_parameters Measurement
or measured / Quantity procotN where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
MECHANICAL- U§|ng Master Se.ttln.g
Ring gauges which is
DIMENSION ’ .
(BASIC Bore Mlcrometer - calllbrated by
127 Three Point (Analog /|Universal Length 2.5 mmto 100 mm |3 um
MEASURING Digital) Measuring System
INSTRUMENT, ’ by Compgrisi/)n
GAUGE ETC.) Method
MECHANICAL-
DIMENSION Caliper Using Gauge Blocks
(BASIC , o , and Long Gauge
128 MEASURING E\L/(z:rr.ngr(/)tl)lgr;rgtrzl)/Dlal) Blocks by 0 to 2000 mm 24.1 um
INSTRUMENT, AN 8 Comparison Method
GAUGE ETC.)
MECHANICAL-
DIMENSION Caliper Using Gauge Blocks
(BASIC . e . and Long Gauge
129 MEASURING E\L/ecr.n(l)e(r)/flr%lrt;])I/Dlal) Blocks by 0 to 1000 mm 12.7 ym
INSTRUMENT, -~ Comparison Method
GAUGE ETC.)
MECHANICAL-
DIMENSION Caliper Using Gauge Blocks
(BASIC : e . and Long Gauge
130 MEASURING E\L/%r.n(l)e(r)/flr%rt:)l/Dlal) Blocks by 0 to 300 mm 7.2 ym
INSTRUMENT, T Comparison Method
GAUGE ETC.)
MECHANICAL-
DIMENSION Caliper Using Gauge Blocks
(BASIC . . . and Long Gauge
131 MEASURING E\L/%r.n(l)e(r)/?grf)l/Dlal) Blocks by 0 to 600 mm 9.12 um
INSTRUMENT, T Comparison Method
GAUGE ETC.)
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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
MECHANICAL-
DIMENSION \ ,

132 |(BASIC Cogiing Thicknes3 ESI?:%ritaanr?saorr? iy 10 um to 100 um  0.43 um
MEASURING  |Gauge (L.C: 0.1 um) Myethodp W W 43 H
INSTRUMENT,

GAUGE ETC.)
MECHANICAL-
DIMENSION . |

133 (BASIC Coating Thickness gs'ggritaanr?saorg Foils >100 um to 1800 1.45 um
MEASURING  |Gauge (L.C: 1 um) Myethodp um i 'y
INSTRUMENT,

GAUGE ETC.)

MECHANICAL-

DIMENSION Using Universal
(BASIC Coating Thickness  |Length Measuring

134 [MEASURING  |Foil System by '3l tof. gy P-4 yn
INSTRUMENT, Comparison Method
GAUGE ETC.)

MECHANICAL- Using Vision
DIMENSION  [Combination Set gv
(BASIC /Inclinometer/ MRpsarng System/

135 MEASURING Degree Protractor ﬁngclgrga:rgiseoilock 0 to 180 3>arcs

INSTRUMENT, [(L.C: 0.05°) Method.

GAUGE ETC.)

MECHANICAL-

I(DE;X;%SION Using Digital Caliper

136 Cube Mould (Linear) [as per 1S 10086 by |Upto 150 mm 40 um
MEASURING Comparison Method
INSTRUMENT, P
GAUGE ETC.)

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




Laboratory Name :

Accreditation Standard

National Accreditation Board for
Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

ROOTS METROLOGY & TESTING LABORATORY (UNIT OF ROOTS INDUSTRIES
INDIA PRIVATE LIMITED), DOOR NO. 1/55, SURVEY NO. 25/9B2A & 9B3A,
POONAMALLEE HIGH ROAD, VANAGARAM VILLAGE,, CHENNAI, THIRUVALLUR,

TAMIL NADU,
ISO/IEC 17025:2017

INDIA

Certificate Number CC-3939 Page No 25 of 91
Validity 25/05/2024 to 30/03/2025 Last Amended on -
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
MECHANICAL-
DIMENSION Cylindrical Using Universal
(BASIC Measuring Pins Length Measuring
137 MEASURING (Grade "0" and System by Up to2hfhip 0.33 um
INSTRUMENT, |Coarser) Comparison Method
GAUGE ETC.)
MECHANICAL-
DIMENSION o . Using Universal
Cylindrical Setting :
(BASIC : Length Measuring
138 MEASURING gllﬁlst)er (Diameter System by 0 to 100 mm 0.85 um
INSTRUMENT, y Comparison Method
GAUGE ETC.)
MECHANICAL-
DIMENSION Depth Gauge Using Gauge Blocks
(BASIC (Vernier/Digital/Dial/ |and Long Gauge
139 MEASURING  |Hook) (L.C: 0.01  |Blocks by o'y 300 mgm f-4 yn
INSTRUMENT, |mm) Comparison Method
GAUGE ETC.)
MECHANICAL-
DIMENSION Depth Gauge Using Gauge Blocks
(BASIC (Vernier/Digital/Dial/ |and Long Gauge
140 fMEASURING  |Hook) (L.C: 0.01  |Blocks by @to 600ty 9.3 um
INSTRUMENT, |mm) Comparison Method
GAUGE ETC.)
MECHANICAL-
DIMENSION . Using Gauge Blocks
Depth Micrometer
(BASIC L _land Long Gauge
141 MEASURING E)Aggllog{ral)gltal) (L.C: Blocks by 0 to 300 mm 2.4 um
INSTRUMENT, ' Comparison Method
GAUGE ETC.)

This is annexure to 'Certificate of Accreditation' and does not require any signature.
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National Accreditation Board for
Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

ROOTS METROLOGY & TESTING LABORATORY (UNIT OF ROOTS INDUSTRIES

Laboratory Name :

Accreditation Standard

INDIA

INDIA PRIVATE LIMITED), DOOR NO. 1/55, SURVEY NO. 25/9B2A & 9B3A,
POONAMALLEE HIGH ROAD, VANAGARAM VILLAGE,, CHENNAI, THIRUVALLUR,
TAMIL NADU,

ISO/IEC 17025:2017

Certificate Number CC-3939 Page No 26 of 91
Validity 25/05/2024 to 30/03/2025 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
MECHANICAL-
DIMENSION , . . Using Universal
Dial Calibration .
(BASIC , Length Measuring
142 MEASURING rTner?]t)er (L.C: 0.0002 System by 0 to 25 mm 1um
INSTRUMENT, Comparison Method
GAUGE ETC.)
MECHANICAL-
DIMENSION .
. . Using Gauge Blocks
(BASIC Dial Caliper Gauge .
143 MEASURING (L.C: 0.01 mm) I?Ait(;]%rgparlson 2.5 mmto 100 mm |6.6 um
INSTRUMENT,
GAUGE ETC.)
MECHANICAL-
DIMENSION Electronic Probe/ Using Universal
(BASIC LVDT System / Length Measuring
144 IMEASURING | Digital Indicator System by oY 25/mpn p-51 im
INSTRUMENT, |(L.C: 0.1 um) Comparison Method
GAUGE ETC.)
MECHANICAL-
DIMENSION Engineer's Square / Using Height
(BASIC . Measuring System
145 MEASURING (Gpr:rr;'ﬁi“ss?::?re by Comparison @to 600ty 7um
INSTRUMENT, Method
GAUGE ETC.)
MECHANICAL-
DIMENSION Engineer's Square / Using Height
(BASIC . Measuring System
146 MEASURING EE-SraS;treer?g:sa)re by Comparison 0 to 600 mm 5.67 um
INSTRUMENT, |*> Method
GAUGE ETC.)

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

Accreditation Standard

National Accreditation Board for

Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

ROOTS METROLOGY & TESTING LABORATORY (UNIT OF ROOTS INDUSTRIES
INDIA PRIVATE LIMITED), DOOR NO. 1/55, SURVEY NO. 25/9B2A & 9B3A,
POONAMALLEE HIGH ROAD, VANAGARAM VILLAGE,, CHENNAI, THIRUVALLUR,

TAMIL NADU, INDIA
ISO/IEC 17025:2017

Certificate Number CC-3939 Page No 27 of 91
Validity 25/05/2024 to 30/03/2025 Last Amended on -
Measurand or Reference Measurement range and
Material/Type of instrument Calibration or Measurement additional aramgeters * Calibration and
S.No Discipline / Group | or material to be calibrated p Measurement

or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

MECHANICAL-
DIMENSION External Micrometer Using Gauge Blocks
(BASIC . A and Long Gauge >100 mm to 300
147 (Mechanical/Digital) 3.6 um
MEASURING (L.C.: 0.001 mm) Blocks by mm
INSTRUMENT, "k, Comparison Method
GAUGE ETC.)
MECHANICAL-
DIMENSION External Micrometer Using Gauge Blocks
(BASIC . e and Long Gauge >300 mm to 500
148 (Mechanical/Digital) 6.14 um
MEASURING (L.C.: 0.001 mm) Blocks by mm
INSTRUMENT, -~ Comparison Method
GAUGE ETC.)
MECHANICAL-
I(DQXSEESION External Micrometer |Using Gauge Blocks
149 MEASURING (Mechanical/Digital) |by Comparison 0 to 100 mm 1.2 ym
(L.C.: 0.001 mm) Method
INSTRUMENT,
GAUGE ETC.)
MECHANICAL-
DIMENSION External Micrometer Using Gauge Blocks
(BASIC ; L n and Long Gauge >500 mm to 1000
150 (Mechanical/Digital) 9.6 um
MEASURING (L.C: 0.001 mm) Blocks by mm
INSTRUMENT, TN Comparison Method
GAUGE ETC.)
MECHANICAL-
DIMENSION External Micrometer Using Gauge Blocks
(BASIC . 7. and Long Gauge >1000 mm to 1200
151 (Mechanical/Digital) 12 um
MEASURING (L.C: 0.01 mm) Blocks by mm
INSTRUMENT, T Comparison Method
GAUGE ETC.)

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

ROOTS METROLOGY & TESTING LABORATORY (UNIT OF ROOTS INDUSTRIES

Laboratory Name :

TAMIL NADU, INDIA
Accreditation Standard ISO/IEC 17025:2017
Certificate Number CC-3939
Validity 25/05/2024 to 30/03/2025

INDIA PRIVATE LIMITED), DOOR NO. 1/55, SURVEY NO. 25/9B2A & 9B3A,
POONAMALLEE HIGH ROAD, VANAGARAM VILLAGE,, CHENNAI, THIRUVALLUR,

Page No 28 of 91
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
MECHANICAL-
?Ei%gllgSION Using Digital
152 Feeler Gauge Micrometer by Upto1lmm 1.03 um
MEASURING Comparison Method
INSTRUMENT, P
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Vision
(BASIC Fillet Gauge - Measuring System " b
153 MEASURING Angular by Comparison TRy ¥6¢ 13.2rc s
INSTRUMENT, Method
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Vision
(BASIC : \ Measuring System
154 MEASURING Fillet Gauge - Linear by Comparison Up to 200 mm 2 um
INSTRUMENT, Method
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Universal
(BASIC : Length Measuring
155 MEASURING Flush Pin Gauge Machine by 0to 70 mm 3 um
INSTRUMENT, Comparison Method
GAUGE ETC.)
MECHANICAL-
I(DE;XI;%SION Gear Tooth Caliper |Using Gauge Blocks
156 (Vernier/Digital/Dial) |by Comparison 0 to 50 mm 6.6 um
MEASURING L.C.: 0.01lmm Method
INSTRUMENT, T
GAUGE ETC.)

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




S~ ¢ % National Accreditation Board for

=MRA 2\;5 Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

ROOTS METROLOGY & TESTING LABORATORY (UNIT OF ROOTS INDUSTRIES

Laboratory Name :

TAMIL NADU, INDIA
Accreditation Standard ISO/IEC 17025:2017
Certificate Number CC-3939
Validity 25/05/2024 to 30/03/2025

INDIA PRIVATE LIMITED), DOOR NO. 1/55, SURVEY NO. 25/9B2A & 9B3A,
POONAMALLEE HIGH ROAD, VANAGARAM VILLAGE,, CHENNAI, THIRUVALLUR,

Page No 29 of 91
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Measurand or Reference
Material/Type of instrument librati M t Meda;:_remlent rang(; and * Calibration and
S.No Discipline / Group | or material to be calibrated Ca 'M';a':':g: g: el L additional parameters Measurement
or measured / Quantity procotN where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
MECHANICAL- X .
DIMENSION . US|.ng Electronic
(BASIC Height Gauge Height Gauge and
157 MEASURING (Vernier/Digital/Dial) |Long Gauge Blocks |0 to 1000 mm 8.07 um
INSTRUMENT, (L.C.: 0.01 mm) It\)llyetchoon;parlson
GAUGE ETC.)
MECHANICAL- . ,
DIMENSION Using Electronic
(BASIC Height Gauge Height Gauge and
158 MEASURING (Vernier/Digital/Dial) |Long Gauge Blocks |0 to 600 mm 7.4 ym
INSTRUMENT, (L.C.: 0.01 mm) It\a/lyétchcz)rgparlson
GAUGE ETC.)
MECHANICAL- . .
DIMENSION ' U5|'ng Electronic
(BASIC Height Gauge Height Gauge and
159 MEASURING (Vernier/Digital/Dial) |Long Gauge Blocks |0 to 300 mm 7.3 um
INSTRUMENT, (L.C: 0.01 mm) It\;/lyetchcz)rgparlson
GAUGE ETC.)
MECHANICAL-
DIMENSION Inside/Groove Using Gauge Block
(BASIC Micrometer/ Caliper |and Gauge Block
160 MEASURING type Micrometer accessory by & Tnm to- 2P0, 1T 5.9 um
INSTRUMENT, |(L.C.: 0.01 mm) Comparison Method
GAUGE ETC.)
MECHANICAL-
DIMENSION Lever Type Dial Using Universal
(BASIC . Length Measuring
161 MEASURING g?;:)ge (L.C.: 0.001 System by 0 to 0.14 mm 0.7 um
INSTRUMENT, Comparison Method
GAUGE ETC.)

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




Laboratory Name :

Accreditation Standard
Certificate Number

National Accreditation Board for
Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

ROOTS METROLOGY & TESTING LABORATORY (UNIT OF ROOTS INDUSTRIES
INDIA PRIVATE LIMITED), DOOR NO. 1/55, SURVEY NO. 25/9B2A & 9B3A,
POONAMALLEE HIGH ROAD, VANAGARAM VILLAGE,, CHENNAI, THIRUVALLUR,

TAMIL NADU,
ISO/IEC 17025:2017

CC-3939

INDIA

Page No

30 of 91

Validity 25/05/2024 to 30/03/2025 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
MECHANICAL-
DIMENSION Lever Type Dial Using Universal
(BASIC , Length Measuring
162 MEASURING g?g)ge (L.C.: 0.01 System by 0to 2.0 mm 5.8 um
INSTRUMENT, Comparison Method
GAUGE ETC.)
MECHANICAL-
DIMENSION Lever type Dial Using Universal
(BASIC Gauge (L.C: Length Measuring
163 MEASURING 0.002mm and System by (0% g 0.7 A
INSTRUMENT, |Coarser) Comparison method
GAUGE ETC.)
MECHANIEAR- Using Electronic
DIMENSION ng -
(BASIC il Height Gauge/ Vision
1604 Limit Gauges - Angle [Measuring System |0 ° to 360 ° 37 arcs
MEASURING by Comparison
INSTRUMENT, myetho dp
GAUGE ETC.)
MECHANICAL- oy LA
DIMENSION  |Limit Gauges - Uni\g/ersal Lgngth
(BASIC Height / Depth / .
165 IMEASURING  [Length / width/ '\\,/Iii?osrflr\',{;%gfgaem/ Up to 300 341um
INSTRUMENT, |Radius ppisiie 9
GAUGE ETC.) Comparison Method
MECHANICAL-
DIMENSION Using Tape & Scale
(BASIC Measuring Scale . (289.3xsqrt(L)) um;
166 IveasuriNG — [(L.C: 0.5 mm) gollbrator by o N 0RMT Where L in m
INSTRUMENT, P
GAUGE ETC.)

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




NSNS
N A
" z&
'——/"‘_;_H"“\“:
-
N |
‘f"-lru|n't\‘\‘
NAaBL

Laboratory Name :

Accreditation Standard

National Accreditation Board for
Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

ROOTS METROLOGY & TESTING LABORATORY (UNIT OF ROOTS INDUSTRIES
INDIA PRIVATE LIMITED), DOOR NO. 1/55, SURVEY NO. 25/9B2A & 9B3A,
POONAMALLEE HIGH ROAD, VANAGARAM VILLAGE,, CHENNAI, THIRUVALLUR,

TAMIL NADU, INDIA
ISO/IEC 17025:2017

Certificate Number CC-3939 Page No 31 of 91
Validity 25/05/2024 to 30/03/2025 Last Amended on -
Measurand or Reference Measurement range and
Material/Type of instrument Calibration or Measurement additional aramgeters * Calibration and
S.No Discipline / Group | or material to be calibrated p Measurement

or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

MECHANICAL-
DIMENSION Using Tape & Scale
(BASIC Measuring Tape . (577.5xsqrt(L)) um
167 IMEASURING ~ [(L.C: 0.5 mm) Ei'rfrgtiosroﬁymthod 0 fo 3 Where L in m
INSTRUMENT, P
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Universal
(BASIC Micrometer Head Length Measuring
168 f\MEASURING  |(L.C.: 0.0001 mm)  |System by P25\t 0.31 um
INSTRUMENT, Comparison Method
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Universal
169 (BASIC Micrometer Setting |Length Measuring >100 mm to 500 2 64 um
MEASURING Rod System by mm Y
INSTRUMENT, Comparison Method
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Universal
170 (BASIC Micrometer Setting |Length Measuring >500 mm to 1000 72 um
MEASURING  |Rod System by mm < H
INSTRUMENT, Comparison Method
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Universal
(BASIC Micrometer Setting |Length Measuring
171 MEASURING Rod System by 25 mmto 100 mm [0.59 um
INSTRUMENT, Comparison Method
GAUGE ETC.)

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




Laboratory Name :

Accreditation Standard

National Accreditation Board for
Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

ROOTS METROLOGY & TESTING LABORATORY (UNIT OF ROOTS INDUSTRIES
INDIA PRIVATE LIMITED), DOOR NO. 1/55, SURVEY NO. 25/9B2A & 9B3A,
POONAMALLEE HIGH ROAD, VANAGARAM VILLAGE,, CHENNAI, THIRUVALLUR,

TAMIL NADU,
ISO/IEC 17025:2017

INDIA

Certificate Number CC-3939 Page No 32 0of 91
Validity 25/05/2024 to 30/03/2025 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
MECHANICAL-
DIMENSION Using Tape & Scale
(BASIC Pie Tape (L.C: 0.1 . (577.5 x sqrt(L)) pm

172 IMEASURING ~ [mm) ggr'r']br:rti‘;ggymethod Up o ) - Where Lin m
INSTRUMENT, P
GAUGE ETC.)

MECHANICAL-
DIMENSION Pistol Caliper/ OD )

173 |(BASIC Salipenf ObRGrgove ESI?:%rga;ggoiIOCks 0 to 100 mm 66.7 um
MEASURING  |dial gauge (L.C: 0.1 Myethodp My
INSTRUMENT, |mm)

GAUGE ETC.)
MECHANICAL-
DIMENSION Using Universal

174 (BASIC Plain / Setting Ring |Length Measuring >100 mm to 200 1.4 um
MEASURING Gauge System by mm -+ H
INSTRUMENT, Comparison Method
GAUGE ETC.)

MECHANICAL-
DIMENSION Using Universal

175 (BASIC Plain / Setting Ring |Length Measuring >200 mm to 300 1.75 um
MEASURING Gauge System by mm /o H
INSTRUMENT, Comparison Method
GAUGE ETC.)

MECHANICAL-
DIMENSION Using Universal
(BASIC Plain / Setting Ring |Length Measuring

176 [MEASURING | Gauge System by 3 mmig 100 mm  10.65 um
INSTRUMENT, Comparison Method
GAUGE ETC.)

This is annexure to 'Certificate of Accreditation' and does not require any signature.
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ROOTS METROLOGY & TESTING LABORATORY (UNIT OF ROOTS INDUSTRIES
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Accreditation Standard ISO/IEC 17025:2017
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Measurand or Reference M t d
Material/Type of instrument Calibrati M t eda(f.‘t'.’e"“l‘-“ rang(; an * Calibration and
S.No Discipline / Group | or material to be calibrated a IMLaI:I:g: g: e omen acitiona’ parameters Measurement
or measured / Quantity procotN where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
MECHANICAL-
DIMENSION Using Universal
(BASIC Plain / Setting Ring |Length Measuring
177 MEASURING Gauge System by 300 hyf,£0400 Mg 2.3 pm
INSTRUMENT, Comparison Method
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Universal
(BASIC : Length Measuring >100 mm to 200
178 MEASURING Plain Plug Gauge System by e 1.3 um
INSTRUMENT, Comparison Method
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Universal
(BASIC , Length Measuring >200 mm to 400
179 MEASURING Plain Plug Gauge System by meh 2.2 um
INSTRUMENT, Comparison Method
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Universal
(BASIC . Length Measuring
180 MEASURING Plain Plug Gauge System by 1 mmto 100 mm 0.7 um
INSTRUMENT, Comparison Method
GAUGE ETC.)
MECHANICAL-
DIMENSION , Using Universal
Plunger Type Dial/ .
(BASIC . . |Length Measuring
181 MEASURING ([))lg(l)tflrsr?]t;ge (L.C: System by 0 to 50 mm 0.76 um
INSTRUMENT, ' Comparison Method
GAUGE ETC.)
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Accreditation Standard ISO/IEC 17025:2017
Certificate Number CC-3939
Validity 25/05/2024 to 30/03/2025
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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
MECHANICAL-
DIMENSION . Using Universal
Plunger Type Dial/ .
(BASIC . 4 ~ |Length Measuring
182 MEASURING ODlgllt?Lr(r;\?uge (L.C: System by 0 to 100 mm 5.9 um
INSTRUMENT, ' Comparison Method
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Vision
(BASIC . Measuring System
183 MEASURING Radius Gauge by Comparison Up to 40 mm 4.7 um
INSTRUMENT, Method
GAUGE ETC.)
MECHANICAL-
DIMENSION . . Using Angle Gauge
Sine Bar /Sine )
(BASIC Block/Electronic
184 MEASURING ([;(iasrgenrse()Centre height Gauge by 50 mm to 200 mm |1.94 um
INSTRUMENT, Comparison Method
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Electronic
(BASIC Sine Bar /Sine . o o
185 MEASURING Centers (Angular) Eilr%hgcrai:gr?el\/lt;}c/hod 0%to 45 2.97 Arc second
INSTRUMENT, P
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Angle Gauge
(BASIC Sine Bar /Sine Block/ Electronic
186 [ MEASURING  |Centers (Parallelism) |Height Gauge by |20 MM to 200 mm - 12.70 um
INSTRUMENT, Comparison Method
GAUGE ETC.)

This is annexure to 'Certificate of Accreditation' and does not require any signature.
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Y and Frequency) Capability(CMC)(*)
Measured /Instrument
MECHANICAL-
I(Jé%;lgSlON Slip Gauge Using Optical

187 Accessories Parallel by Up to 300 mm 0.32 um
MEASURING (Flatness only) Comparison Method
INSTRUMENT, y P
GAUGE ETC.)

MECHANICAL-
DIMENSION Using Gauge Block
(BASIC Snap Gauge (Plain/ |Long and Gauge

188 MEASURING Adjustable) Block by Comparison 10Q i @308 Mim 3.1 fm
INSTRUMENT, Method
GAUGE ETC.)

MECHANICAL-
DIMENSION ,

. Using Gauge Block
(BASIC Snap Gauge (Plain/ /

189 MEASURING Adjustable) It\>/|3gtchc;rzj1parlson 2 mm to 100 mm 1.7 ym

INSTRUMENT,
GAUGE ETC.)
MECHANICAL-
DIMENSION :

190 (BASIC S0ap Fgrometer g;lggﬁgggsﬁll%k 0 to 100 mm 1.2 ym
MEASURING (L.C: 0.001 mm) Method '
INSTRUMENT,

GAUGE ETC.)

MECHANICAL-

DIMENSION Using Surface

(BASIC Surface Roughness |Roughness o

191 | MEASURING  |Tester (Ra) Specimen by Up to 3.18 um 6.3%
INSTRUMENT, Comparison method
GAUGE ETC.)

This is annexure to 'Certificate of Accreditation' and does not require any signature.
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Measured /Instrument
MECHANICAL-
DIMENSION Using Surface
(BASIC Surface Roughness |Roughness Tester & 0
192 MEASURING Specimen Master Specimen by UP to- Jom >-6%
INSTRUMENT, Comparison Method
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Vision
(BASIC Measuring System
193 MEASURING Taper Scale by Comparison Up to 15 mm 6.02 um
INSTRUMENT, Method
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Universal
(BASIC Taper Thread Plug  |Length Measuring
194 MEASURING Gauge System by Shyto 1p0mm -1 gn
INSTRUMENT, Comparison Method
GAUGE ETC.)
MECHANICAL-
DIMENSION . Using Universal
Taper Thread Ring .
(BASIC . Length Measuring
195 MEASURING g?aurggt(g)'fectlve System by 7 mm to 100 mm 0.9 um
INSTRUMENT, Comparison Method
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Vision
(BASIC , Measuring System
196 MEASURING Test Sieves by Comparison 4 mm to 10 mm 3.73 um
INSTRUMENT, Method
GAUGE ETC.)
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Y and Frequency) Capability(CMC)(*)
Measured /Instrument
MECHANICAL-
DIMENSION Using Vision
(BASIC : Measuring System
197 MEASURING Test Sieves by Comparison Up to 4 mm 2.72 um
INSTRUMENT, Method
GAUGE ETC.)
MECHANICAL-
?SXSEI%SION Test Sieves Using Digital Caliper
198 (Perforated Plate/ by comparison 10 mm to 100 mm  |20.4 um
MEASURING Wire Cloth) method
INSTRUMENT,
GAUGE ETC.)
MECHANICAL-
PQXSEESION Thickness Gauge Using Gauge Blocks
199 (Digital/Dial) (L.C: by Comparison 0to 25 mm 0.69 um
MEASURING 14 501 mm) Method
INSTRUMENT, '
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Universal
(BASIC Thread Measuring Length Measuring
200 fEASURING  |Cylinders System by Or17 mmd@ 5 #710.5 pm
INSTRUMENT, Comparison Method
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Vision
(BASIC . Measuring System
201 MEASURING Thread Pitch Gauge by Comparison 0.2mmto 7.0 mm [3.70 um
INSTRUMENT, Method
GAUGE ETC.)
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Laboratory Name :

Accreditation Standard

National Accreditation Board for

Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

ROOTS METROLOGY & TESTING LABORATORY (UNIT OF ROOTS INDUSTRIES
INDIA PRIVATE LIMITED), DOOR NO. 1/55, SURVEY NO. 25/9B2A & 9B3A,
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TAMIL NADU, INDIA
ISO/IEC 17025:2017

Certificate Number CC-3939 Page No 38 0of 91
Validity 25/05/2024 to 30/03/2025 Last Amended on -
Measurand or Reference Measurement range and
Material/Type of instrument Calibration or Measurement additional aramgeters * Calibration and
S.No Discipline / Group | or material to be calibrated p Measurement

or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

MECHANICAL-
DIMENSION Using Universal
S0 |(BASIC (qugegro/' E#gcgjgge Length Measuring  |>200mmt0400 |, g5
MEASURING diarJneter) System by mm S
INSTRUMENT, Comparison Method
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Universal
203 (BASIC -(rl\q;?ssgfigtﬁ/aeuge Length Measuring >100 mm to 200 1.33 um
MEASURING diarJneter) System by mm St ¥
INSTRUMENT, Comparison Method
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Universal
Thread Plug Gauge .
(BASIC : ; Length Measuring
204 MEASURING fjl\iflaarjnoerégi:l;ectlve System by 1 mm to 100 mm 1.1 ym
INSTRUMENT, Comparison Method
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Universal
(BASIC Thread Ring Gauge ( |Length Measuring
205 [MEASURING  |Effective diameter) |System by 30 Mk 200 o1 1.4 pm
INSTRUMENT, Comparison Method
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Universal
(BASIC Thread Ring Gauge |Length Measuring
206 \IEASURING | (Effective diameter) |System by 3mmig0mm 0.9 pm
INSTRUMENT, Comparison Method
GAUGE ETC.)
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Laboratory Name :
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National Accreditation Board for
Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

ROOTS METROLOGY & TESTING LABORATORY (UNIT OF ROOTS INDUSTRIES
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Measurand or Reference Measurement range and
Material/Type of instrument Calibration or Measurement additional aramgeters * Calibration and
S.No Discipline / Group | or material to be calibrated p Measurement

or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

MECHANICAL- Using Universal
DIMENSION . Length Measuring
o7 |(BASIC L‘f?r‘g';re/tsetr'c('i c. |system/Electronic [300mmto1000 [ .,
MEASURING 0.01 mm) T Height Gauge/ Long |mm A H
INSTRUMENT, ' Gauge block by
GAUGE ETC.) Comparison Method
MECHANICAF Using Universal
?SXSEI%SION Tubular /Stick Length Measuring
208 Micrometer (L.C: System/ Electronic |25 mm to 300 mm  [6.2 um
MEASURING ,
0.01 mm) Height Gauge by
INSTRUMENT, Comparison Method
GAUGE ETC.) P
MECHANICAL-
I(DQXSEESION Ultrasonic Thickness [Using Slip Gauges
209 Gauge (L.C: 0.01 by Comparison 0 to 100 mm 18.4 ym
MEASURING mm) Method
INSTRUMENT,
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Height
(BASIC V-Block (Flatness & |measuring system &
210 MEASURING Perpendicularity) Mandrel by @to 300ty 4.95 um
INSTRUMENT, Comparison Method
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Height
(BASIC : measuring system &
211 MEASURING V-Block (Parallelism) Mandrel by 0 to 300 mm 4.95 um
INSTRUMENT, Comparison Method
GAUGE ETC.)
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SCOPE OF ACCREDITATION

ROOTS METROLOGY & TESTING LABORATORY (UNIT OF ROOTS INDUSTRIES
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MN::ea?ul;?nd orfR.efirence t Measurement range and Calibrati d
ateria e or 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)
MECHANICAL-
DIMENSION Using Height
(BASIC : measuring system &
212 MEASURING V-Block (Symmetry) Mandrel by 0 to 300 mm 4.95 um
INSTRUMENT, Comparison Method
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Universal
(BASIC : Length Measuring >100 mm to 300
213 MEASURING Width/Gap Gauge System by e 1.75 ym
INSTRUMENT, Comparison Method
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Universal
(BASIC , Length Measuring
214 MEASURING Width/Gap Gauge System by Up to 100 mm 0.8 um
INSTRUMENT, Comparison Method
GAUGE ETC.)
MECHANICAL- Using Vision
DIMENSION , measuring System 3
215 (PRECISION Angular Graticule by Comparison Up to 360 18.2 arcs
INSTRUMENTS) method
MECHANICAL- %stler]r?‘ell_'gfnegter with
DIMENSION . ! i 0.1 +(0.60 XL) um,
216 (PRECISION Caliper Checker Elaelj;reorg; Height 0 to 1000 mm Where L in Meter
INSTRUMENTS) Comparison Method
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Laboratory Name :

Accreditation Standard

National Accreditation Board for
Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

ROOTS METROLOGY & TESTING LABORATORY (UNIT OF ROOTS INDUSTRIES
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Measurand or Reference Measurement range and
Material/Type of instrument Calibration or Measurement additional aramgeters * Calibration and
S.No Discipline / Group | or material to be calibrated p Measurement

or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

MECHANICAL- Il\J/ISeIQSul;li?\Igggilstem
DIMENSION : : 0.25 + (L/275) um;

217 (PRECISION Caliper Checker ggié_g;\%;hp 0 to 600 mm where L in mm
INSTRUMENTS) Comparison Method
MECHANICAL- |Co-Ordinate Using Gauge Blocks
DIMENSION Measuring Machine |and Long Gauge 0.85 + (L/200) um, L

218 | bRECISION | (Resolution: Blocks by 0'tq 090 Myn in mm
INSTRUMENTS) |0.0001mm) Comparison Method

Using Laser
MECHANIBAL- Interferometer and 0.39 + (0.93 x L)
DIMENSION i : .
219 (PRECISION Glass Scale Vision measuring 0 to 300 mm pum, Where Lis in
INSTRUMENTS) system by fpeted
Comparison method
Using Gauge Blocks,
MECHANICAL- . .
Height Measuring Long Gauge Blocks

220 DIMENSION System (L.C.: 0.0001 |and Granite Square |0 to 1000 mm .0'25 + (L/180) um, L
(PRECISION mm) by Comparisen in mm
INSTRUMENTS) Method
MECHANICAL- Height Measuring WRing Laser 0.20 +(0.20 X L)
DIMENSION | Interferometer and .

221 System (L.C: 0.0001 , 0 to 1000 mm pum Where L in
(PRECISION mm) Granite Square by Meters
INSTRUMENTS) comparison method
hD4|I|E\4CEHN'A§|\|IloC|\?L_ Length Measuring Using Laser 0.15 + (0.15 X L)

222 (PRECISION Machine (L.C: Interferometer by 0 to 3000 mm um; Where L in
INSTRUMENTS) 0.0001 mm) comparison method Meters
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ROOTS METROLOGY & TESTING LABORATORY (UNIT OF ROOTS INDUSTRIES
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Measurand or Reference Measurement range and
Material/Type of instrument Calibration or Measurement additional aramgeters * Calibration and
S.No Discipline / Group | or material to be calibrated p Measurement

or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

Using Laser
MECHANICAL- Interferometer with
)3 |DIMENSION | o o o [UniversalLength {100 mm to 1000 %F)Vth(eorﬂ )i(n”
(PRECISION Measuring system mm Met'ers
INSTRUMENTS) by comparison
method
Profile Projector/
l\D/IlIleCEHNASI\I“OCI\'IA‘L' Tool Maker Using Glass
224 (PRECISION Microscope/ Vision |Calibration Grid by [400 mm to 400 mm |3.1 um
INSTRUMENTS) Measuring System - |[Comparison Method
Linear (L.C: 0.1um)
Profile Projector/
I\D/I|I|E\4CEHNASI\II(I)C|\,IA L 1700l Maker Using Angle
225 (PRECISION Microscope/ Vision |Graticule by 0°to360° 20.16 arc s
INSTRUMENTS) Measuring System- |Comparison Method
Angular (L.C: 1arc s)
Profile Projector/ Using Glass
l\DlllllzchHNAS'\ll(l)cl\'IL\L' qul Maker 2 Cgli.bration Grid and
226 (PRECISION Microscope/ Vision |Digital Vernier 10 X to 100 X 0.25 %
INSTRUMENTS) Measuring System- |Caliper by
Magnification Comparison Method
MECHANICAL- P.ro.ﬁle PrOJectgr/ Using Laser 0.40 + (0.93 x L)
227 DIMENSION Visiofeasuring Interferometer by (400 x 400) mm um; Where L in
(PRECISION System - Linear (L.C: comparison method me&er
INSTRUMENTS) |0.0001mm)
MECHANICAL- [Scale & Tape Using Slip Gauges &
278 DIMENSION Measuring Machine / Long Slip Gauges By |0 to 1000 mm 0.66+(L/195)
(PRECISION Calibrator (L.C: Comparison Method pum; Where L in mm
INSTRUMENTS) {0.001 mm)
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Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

MECHANICAL- - [Scale & Tape ;500 | 5oer 0.15 +(0.30 X L)
DIMENSION Measuring Machine/ |. ) )

229 . . interferometer by 0 to 1000 mm pum; Where L in
(PRECISION Calibrator (L.C: commaTEeT T Eted Meters
INSTRUMENTS) |0.001 mm) P
MECHANICAL- |Spirit Level Using Electronic
DIMENSION (Sensitivity: 0.01 ,

230 (PRECISION mm/m) (Type 1 & 2 kaee\/tilok()jy Comparison |300 mm 0.007 mm/m
INSTRUMENTS) | &3)

MECHANICAL- : :
DIMENSION Surface Plate SIS T . 3500 mm to 2600 0.49K .

231 . Level by Comparison Sqrt((L+W)/150) um;
(PRECISION (Granite /Cast Iron) Method mm where L& W in mm
INSTRUMENTS)

MECHANRIALS Universal Length Using Laser 0.10 +(0.10X L)
DIMENSION ; _ )

232 Measuring System  |Interferometer by 0 to 3000 mm um; Where L in
(PRECISION (L.C:0.0000lmm) |comparison method Meters
INSTRUMENTS) |-~ * ¥ P
MECHANICAL- DEMersaN entith Using Gauge Blocks
DIMENSION . g and Long Gauge 0.25 + (L/170) um,

233 Measuring System 0 to 100 mm .
(PRECISION (L.C: 0.0001 mm) Blocks by Where L in mm
INSTRUMENTS) |~ ™ Comparison Method
MECHANICAL- Universal Length Using Gauge Blocks

234 DIMENSION Measuring System and Long Gauge 100 mm to 600 mm 0.85 + “‘/225) Hm;
(PRECISION (L.C: 0.0001 mm) Blocks by Where L in mm
INSTRUMENTS) |~ ™ Comparison Method

Durometers / Shore ,
Using Durometer
Hardness Tester, Calibrator (Load Cell

235 [MECHANICAL- 1 (Type A, B, C, D B 1y yicoior with 0 0.78 Shore

DUROMETER |M, O, ): Spring Force to 100 Shore '

Measurement
Method

Fixture) as per ASTM
D2240
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or measured / Quantity procequre where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
ey
236 |MOBILE FORCE |Force Gauge/ Push g, /1o 56 per 10 N to 1000 N 0.2 N
MEASURING Pull Gauge
VDI/VDE 2624-
SYSTEM
part2.1
MECHANICAL- fpbnsé’d‘::litfg)essure Using Standard
PRESSURE Digital Barometer by | 300 mbar to 1100
237 (Absolute Pressure . 1.1 mbar
INDICATING Gauges/Barometers Comparison Method |mbar
DEVICES g as per OIML-R-97
/ Manometers)
MECHANICAL- Dial & Digital U§|pg Standard
PRESSURE Vacuum Gauges, Dlglltal Vacuum
238 Transducers/ Calibrator by -0.95 bar to 0 bar 0.0011 bar
INDICATING : .
DEVICES Tralnsm|tters, Comparison Method
Switches as per DKD-R-6-1
Hydraulic:- Dial & B?I?t%ISFt’?gsds?Jrli
MECHANICAL- |Digital Pressure 9! .
PRESSURE  |Gauges, Pressure | C@/irator with
239 S external sensor, 6.5 |0 bar to 700 bar 0.12 bar
INDICATING Calibrators, Pressure digit Multimeter b
DEVICES Transmitters/Transd |29 . y
Neers Comparison Method
as per DKD-R-6-1
Low Pressure
(Pneumatic)
MECHANICAL- (Magnehelic Gauges, |Using D|ﬁergntlal
PRESSURE Manometer, Low Pressure Cgllbrator
240 Pressure By Comparison -10 kPa to 10 kPa 0.029 kPa
INDICATING
DEVICES Gagges/Vacuum, Method as per DKD
Calibrators, R-6-1
Differential Pressure
Gauge)
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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)(*)

Low Pressure
(Pneumatic)
(Magnehelic Gauges,

Using Differential

MECHANICAL- ;
PRESSURE Manometer, Low Pressure Cgllbrator
241 Pressure By Comparison -245 Pa to 245 Pa 0.96 Pa
INDICATING
DEVICES Gagges/Vacuum, Method as per DKD
Calibrators, R-6-1
Differential Pressure
Gauge)
Low Pressure
(Pneumatic)
l(wl\la:]gor:ﬁgte;'rc anvleges, Using Standard
MECHANICAL- Procdrs ’ Digital Pressure /
PRESSURE Vacuum calibrator,
242 [ |NDICATING g:ﬁg;ﬁ’;@“ﬁ,‘g;ure Multimeter by i Dar tg 2fbar §.3 mppar
DEVICES . p Comparison Method
Transmitter, as per DKD-R-6-1
Transducer, Switch, P
Differential Pressure
Gauge)
Low Pressure Using Standard
MECHANICAL- |(Pneumatic) Digital Pressure/
PRESSURE (Magnehelic Gauges, |Vacuum calibrator |
243 INDICATING Manometer, Low by Comparison 700 mbar to Ogfibar (1.1 mbar
DEVICES Pressure/Vacuum Method as per DKD-
Gauges) Calibrators |R-6-1
MECHANICAL- Low Presslure Uslng Standard
PRESSURE (Pneumatic)- Digital Pressure
244 (Magnehelic Gauges, |calibrator by 0 to 700 mbar 0.93 mbar
INDICATING ;
DEVICES Manometer, Low Comparison Method

Pressure Calibrators)

as per DKD-R-6-1
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Y and Frequency) Capability(CMC)(*)
Measured /Instrument
e e & |usng stancar
MECHANICAL- Gauges, Pressure Digital Pressure
245 PRESSURE Calibrators, Pressure Cahprator, 0. UG 0 bar to 20 bar 0.004 bar
INDICATING : Multimeter by
Switches, Pressure .
DEVICES Transmitters/Transd Comparison Method
as per DKD-R-6-1
ucers
MECHANICAL- Torque Generating |Using Torque.
TORQUE Devices- Type | .Tra.nsducer with
246 (Class: A,B,C,D,E) indicator and Torque |10 Nm to 1000 Nm |1.25 %rdag.
GENERATING . :
DEVICES and Type Il (Class:  |Wrench Calibrator as
A,B,C,D,E) per IS 16906: 2018
MECHANICAL- Torque Generating |Using Torque.
TORQUE Devices- Type | .Tra.nsducer with
247 (Class: A,B,C,D,E) indicator and Torque |1 Nm to 10 Nm 3.07 %rdg.
GENERATING { .
DEVICES and Type Il (Class:  |Wrench Calibrator as
A,B,C,D,E) per IS 16906: 2018
Using E1 Class
Standard Weights
Mass - Weights and Electronic
248 {\/4VIEICGI-|:_I_NSICAL (Accuracy Class F1 &|Weighing Balance |1 g 0.01 mg
Coarser) (Readability: 0.01
mg upto 829 /0.1
mg above)
Using E1 Class
Standard Weights
Mass - Weights and Electronic
249 \I\//IVIEIC(IS-I:_II_\ISICAL (Accuracy Class F1 &|Weighing Balance 10g 0.012 mg
Coarser) (Readability: 0.01
mg upto 82 g /0.1
mg above)

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




\g‘:{z National Accreditation Board for
A 2\;5 ¢ Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

ROOTS METROLOGY & TESTING LABORATORY (UNIT OF ROOTS INDUSTRIES

Laboratory Name :

INDIA PRIVATE LIMITED), DOOR NO. 1/55, SURVEY NO. 25/9B2A & 9B3A,
POONAMALLEE HIGH ROAD, VANAGARAM VILLAGE,, CHENNAI, THIRUVALLUR,

TAMIL NADU, INDIA
Accreditation Standard ISO/IEC 17025:2017
Certificate Number CC-3939 Page No 47 of 91
Validity 25/05/2024 to 30/03/2025 Last Amended on -
Mn’::ea?l:;?nd orfR.efirence t Measurement range and Calibrati d
ateria e or Instrumen . . aae * Calibration an
S.No | Discipline / Group | or materia);F;:o be calibrated Calllelrathlo: i Meas:ljrement a#dltlona:_pa{’alim:ters Measurement
or measured / Quantity eI proteo where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
Using E1 Class
Standard Weights
Mass - Weights and Electronic
250 {\,/IVIE(IZGH:TI\ISICAL (Accuracy Class F1 &|Weighing Balance 100 g 0.10 mg
Coarser) (Readability: 0.01
mg upto 82 g /0.1
mg above)
Using E1 Class
Standard Weights
Mass - Weights and Electronic
251 {\;IVEIC;_'?‘TNSICAL (Accuracy Class F1 &|Weighing Balance 100 mg 0.01 mg
Coarser) (Readability: 0.01
mg upto 829 /0.1
mg above)
. Using E2 Class
555 |MECHANICAL- '(\Q\acscz;avé’e'ggtsss -1 g |Standard Weight & |, o k|
WEIGHTS Coarser)y Electronic Balance g g
(Readability 1 mg)
Using E1 Class
Standard Weights
Mass - Weights and Electronic
253 \I>AVIEIC£|:_II}ISICAL (Accuracy Class F1 &|Weighing Balance |2 g 0.01 mg
Coarser) (Readability: 0.01
mg upto 82 g /0.1
mg above)

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

Accreditation Standard

National Accreditation Board for
Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

ROOTS METROLOGY & TESTING LABORATORY (UNIT OF ROOTS INDUSTRIES
INDIA PRIVATE LIMITED), DOOR NO. 1/55, SURVEY NO. 25/9B2A & 9B3A,
POONAMALLEE HIGH ROAD, VANAGARAM VILLAGE,, CHENNAI, THIRUVALLUR,

TAMIL NADU, INDIA
ISO/IEC 17025:2017

Certificate Number CC-3939 Page No 48 of 91
Validity 25/05/2024 to 30/03/2025 Last Amended on -
Measurand or Reference Measurement range and
Material/Type of instrument Calibration or Measurement additional aramgeters * Calibration and
S.No Discipline / Group | or material to be calibrated p Measurement

or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

Mass - Weights

Using E1 Class
Standard Weights
and Electronic

254 {\,/IVIE(IZGH:TI\ISICAL (Accuracy Class F1 &|Weighing Balance 20 g 0.014 mg
Coarser) (Readability: 0.01
mg upto 82 g /0.1
mg above)
Using E1 Class
Standard Weights
Mass - Weights and Electronic
255 {\;IVEIC;_'?‘TNSICAL (Accuracy Class F1 &|Weighing Balance 20 mg 0.01 mg
Coarser) (Readability: 0.01
mg upto 829 /0.1
mg above)
Using E1 Class
Standard Weights
Mass - Weights and Electronic
256 {\;Ivlélcg:.'r\gcp‘l‘ (Accuracy Class F1 &|Weighing Balance  [200 g 0.1 mg
Coarser) (Readability: 0.01
mg upto 82 g /0.1
mg above)
Using E1 Class
Standard Weights
Mass - Weights and Electronic
257 {\,/IVIE(IZGH:TI\ISICAL (Accuracy Class F1 &|Weighing Balance 200 mg 0.01 mg

Coarser)

(Readability: 0.01
mg upto 82 g /0.1
mg above)
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Laboratory Name :

Accreditation Standard

National Accreditation Board for
Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

ROOTS METROLOGY & TESTING LABORATORY (UNIT OF ROOTS INDUSTRIES
INDIA PRIVATE LIMITED), DOOR NO. 1/55, SURVEY NO. 25/9B2A & 9B3A,
POONAMALLEE HIGH ROAD, VANAGARAM VILLAGE,, CHENNAI, THIRUVALLUR,

TAMIL NADU, INDIA
ISO/IEC 17025:2017

Certificate Number CC-3939 Page No 49 of 91
Validity 25/05/2024 to 30/03/2025 Last Amended on -
Measurand or Reference Measurement range and
Material/Type of instrument Calibration or Measurement additional aramgeters * Calibration and
S.No Discipline / Group | or material to be calibrated p Measurement

or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

Mass - Weights

Using E1 Class
Standard Weights
and Electronic

258 {\,/IVIE(IZGH:TI\ISICAL (Accuracy Class F1 &|Weighing Balance 59 0.01 mg
Coarser) (Readability: 0.01
mg upto 82 g /0.1
mg above)
Using E1 Class
Standard Weights
Mass - Weights and Electronic
259 {\;IVEIC;_'?‘TNSICAL (Accuracy Class F1 &|Weighing Balance 5049 0.02 mg
Coarser) (Readability: 0.01
mg upto 829 /0.1
mg above)
Using E1 Class
Standard Weights
Mass - Weights and Electronic
260 {\;Ivlélcg:.'r\gcp‘l‘ (Accuracy Class F1 &|Weighing Balance 50 mg 0.01 mg
Coarser) (Readability: 0.01
mg upto 82 g /0.1
mg above)
. Using E2 Class
Mass - Weights :
MECHANICAL- Standard Weight &
261 WEIGHTS (Accuracy Class F1 & Electronic Balance 500 ¢ 1.03 mg

Coarser)

(Readability 1 mg)

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

Accreditation Standard
Certificate Number

National Accreditation Board for
Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

ROOTS METROLOGY & TESTING LABORATORY (UNIT OF ROOTS INDUSTRIES
INDIA PRIVATE LIMITED), DOOR NO. 1/55, SURVEY NO. 25/9B2A & 9B3A,
POONAMALLEE HIGH ROAD, VANAGARAM VILLAGE,, CHENNAI, THIRUVALLUR,

TAMIL NADU, INDIA
ISO/IEC 17025:2017
CC-3939

Page No

50 of 91

Validity 25/05/2024 to 30/03/2025 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)(+)

Mass - Weights

Using E1 Class
Standard Weights
and Electronic

262 {\,/IVIE(IZGH:TI\ISICAL (Accuracy Class F1 &|Weighing Balance 500 mg 0.011 mg
Coarser) (Readability: 0.01
mg upto 82 g /0.1
mg above)
Using E1 Class
Standard Weights
Mass - Weights and Electronic
263 {\;IVEIC;_'?‘TNSICAL (Accuracy Class F2 &|Weighing Balance |1 mg 0.01 mg
Coarser) (Readability: 0.01
mg upto 829 /0.1
mg above)
Using E1 Class
Standard Weights
Mass - Weights and Electronic
264 {\;Ivlélcg:.'r\gcp‘l‘ (Accuracy Class F2 &|Weighing Balance 10 mg 0.01 mg
Coarser) (Readability: 0.01
mg upto 82 g /0.1
mg above)
. Using F1 Class
S5 |MECHANICAL- (“;Lisci;avé’e'ggtss's -5 o |Standard Weight & |, , lom
WEIGHTS y Electronic Balance g g

Coarser)

(Readability 10 mgq)

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




\g‘:{z National Accreditation Board for
A 2\;5 ¢ Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

ROOTS METROLOGY & TESTING LABORATORY (UNIT OF ROOTS INDUSTRIES

Laboratory Name :

INDIA PRIVATE LIMITED), DOOR NO. 1/55, SURVEY NO. 25/9B2A & 9B3A,
POONAMALLEE HIGH ROAD, VANAGARAM VILLAGE,, CHENNAI, THIRUVALLUR,

TAMIL NADU, INDIA
Accreditation Standard ISO/IEC 17025:2017
Certificate Number CC-3939 Page No 51 of 91
Validity 25/05/2024 to 30/03/2025 Last Amended on -
Measurand or Reference Measurement range and % Cali :
o | Disciline  Group | o wakano e e eoraen | Cabration or Messurement | - adeitional parameters | - (Al e
or measured / Quantity MEHOrOr procoawmg where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
Using E1 Class
Standard Weights
Mass - Weights and Electronic
266 {\,/IVIE(IZGH:TI\ISICAL (Accuracy Class F2 &|Weighing Balance 2 mg 0.01 mg
Coarser) (Readability: 0.01
mg upto 82 g /0.1
mg above)
. Using F1 Class
Mass - Weights .
MECHANICAL- Standard Weight &
267 WEIGHTS (CAocaCriziy Slags B Electronic Balance > kg 10.0§ mg
(Readability 10 mg)
Using E1 Class
Standard Weights
Mass - Weights and Electronic
268 {\I/IVEE(I:GI_':.:_\ISICAL (Accuracy Class F2 &|Weighing Balance 5mg 0.01 mg
Coarser) (Readability: 0.01
mg upto 82 g /0.1
mg above)
. Using F1 Class
Mass - Weights .
MECHANICAL- Standard Weight &
269 WEIGHTS (Sééc;irrasg)ﬂass Wl Electronic Balance 10 ke 100 mg
(Readability 0.19g)
. Using F1 Class
Mass - Weights .
MECHANICAL- Standard Weight &
270 WEIGHTS (&,(Aécogrrascg)CIass M1 Electronic Balance 20 kg 139.04 mg
(Readability 0.19g)

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




\g\__‘“—?{, National Accreditation Board for
A 2\;5 ¢ Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

ROOTS METROLOGY & TESTING LABORATORY (UNIT OF ROOTS INDUSTRIES

Laboratory Name :

TAMIL NADU, INDIA
Accreditation Standard ISO/IEC 17025:2017
Certificate Number CC-3939
Validity 25/05/2024 to 30/03/2025

INDIA PRIVATE LIMITED), DOOR NO. 1/55, SURVEY NO. 25/9B2A & 9B3A,
POONAMALLEE HIGH ROAD, VANAGARAM VILLAGE,, CHENNAI, THIRUVALLUR,

Page No 52 of 91
Last Amended on -

Measurand or Reference
Material/Type of instrument
S.No Discipline / Group | 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)(*)

OPTICAL- DigitalLux Meter /

271 EQUIPMENTS [lluminance Meter

Using Digital Lux /
[lluminance Meter,
Light Source and
Regulated Power
Supply by
Comparison Method

10 lux to 10000 lux 4.5 %

Thermo-
Hygrometers
(Analog/Digital),
THERMAL- Humidity Indicator,
272 |SPECIFIC HEAT |Humidity Sensors,
& HUMIDITY Humidity Data
Loggers, Humidity
Transmitters @ 50
%RH

Using Digital
Temperature and
Humidity indicator
with sensor,
Temperature &
Humidity Generator,
with 6% DMM by
Comparison Method

10 °Cto 50 °C 0.49 °C

Thermo-
Hygrometers
(Analog/Digital),
Humidity Indicator,

THERMAL- Humidity Sensors
273 |SPECIFIC HEAT |- r{) e N,
& HUMIDITY [ Y9rograpns,

Humidity Data
Loggers, Humidity
Transmitters (20°C
to 50°C)

Using Digital
Temperature &
Humidity Indicator
with Sensor,
Temperature &
Humidity Generator,
6Y2 DMM by
Comparison method

20 %RH to 95 %RH |1.25 %RH

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




Laboratory Name :

Accreditation Standard
Certificate Number

National Accreditation Board for
Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

ROOTS METROLOGY & TESTING LABORATORY (UNIT OF ROOTS INDUSTRIES
INDIA PRIVATE LIMITED), DOOR NO. 1/55, SURVEY NO. 25/9B2A & 9B3A,
POONAMALLEE HIGH ROAD, VANAGARAM VILLAGE,, CHENNAI, THIRUVALLUR,

TAMIL NADU,
ISO/IEC 17025:2017

CC-3939

INDIA

Page No

53 0f 91

Validity 25/05/2024 to 30/03/2025 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)(+)

274

THERMAL-
TEMPERATURE

Indicator of Oven,
Furnace, Dry Block
Furnace, Dry Block
Calibrators,
Temperature Bath
for industrial
purpose only (Single
Position)

Using S-Type
Thermocouple with
Indicator by
Comparison Method

250 °Cto 1200 °C

1.44 °C

275

THERMAL-
TEMPERATURE

Indicator with sensor
of Oven, Deep
Freezer,
Refrigerator, Fluid
Bath, Low
Temperature Bath,
Dry Block
Calibrators,
Autoclave /
incubator for
industrial purpose
only (Single Position)

Using 4-Wire RTD
Sensor with
Indicator by
Comparison Method

50 °Cto 250 °C

0.15°C

276

THERMAL-
TEMPERATURE

Indicator with sensor
of Oven, Deep
Freezer,
Refrigerator, Fluid
Bath, Low
Temperature Bath,
Dry Block
Calibrators,
Autoclave /
incubator for
industrial purpose
only (Single Position)

Using 4-Wire RTD
Sensor with
Indicator by
Comparison Method

-80 °Cto 50 °C

0.14 °C

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




NSNS
N A
" z&
'——/"‘_;_H"“\“:
-
N |
‘f"-lru|n't\‘\‘
NAaBL

Laboratory Name :

Accreditation Standard
Certificate Number

National Accreditation Board for
Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

ROOTS METROLOGY & TESTING LABORATORY (UNIT OF ROOTS INDUSTRIES
INDIA PRIVATE LIMITED), DOOR NO. 1/55, SURVEY NO. 25/9B2A & 9B3A,
POONAMALLEE HIGH ROAD, VANAGARAM VILLAGE,, CHENNAI, THIRUVALLUR,

TAMIL NADU, INDIA
ISO/IEC 17025:2017
CC-3939

Page No

54 of 91

Validity

25/05/2024 to 30/03/2025

Last Amended on -

S.No

Discipline / Group

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

or measured / Quantity

Measured /Instrument

Calibration or Measurement
Method or procedure

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

* Calibration and
Measurement
Capability(CMC)(*)

Using SSPRT Sensor
with Multimeter

THERMAL- Liquid-In-Glass b §. , 4 : o
277 TEMPERATURE |Thermometers indicator in Hot Bath |50 °C to 250 °C 0.59 °C
by Comparison
Method
Using SSPRT Sensor
I with multimeter
THERMAL- Liquid-In-Glass . o : 0 0 0
278 TEMPERATURE |Thermometers indicator in Cold. -80 °Cto 50 °C 0.59 °C
Bath by Comparison
Method
Non-Contact Type Using Infrared
Thermometer
THERMAL-  |(Infrared Thermometer &
279 TEMPERATURE |Thermometer / Blac.k Bo.dy. Source |50 °Cto 500 °C 2.29 °C
. (Emissivity: 0.95) By
Digital Pyrometer :
comparison method
[Thermal Imager)
Non-Contact Type Using Infrared
THERMAL- Thermometer Thermometer & ) . .
280 TEMPERATURE (Infrared Black Body Source |0 °Cto 100 °C 2.27°C
Thermometer/ (Emissivity: 0.95) By

Digital Pyrometer)

comparison method

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




National Accreditation Board for
Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

ROOTS METROLOGY & TESTING LABORATORY (UNIT OF ROOTS INDUSTRIES

Laboratory Name :

Accreditation Standard

Certificate Number CC-3939

INDIA

Page No

INDIA PRIVATE LIMITED), DOOR NO. 1/55, SURVEY NO. 25/9B2A & 9B3A,
POONAMALLEE HIGH ROAD, VANAGARAM VILLAGE,, CHENNAI, THIRUVALLUR,
TAMIL NADU,

ISO/IEC 17025:2017

55 0f 91

Validity 25/05/2024 to 30/03/2025 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)(+)

RTD’s,
Thermocouple With
& Without indicator/
Controllers,
Temperature
Indicator With
Sensor, Data Logger
With Sensor,
Temperature
Transmitter/Switch,
Temperature
Transducer with
Indicators

THERMAL-

281 TEMPERATURE

Using SSPRT Sensor
with Multimeter
indicator in Dry
Block Calibrator by
Comparison Method

250 °C to 650 °C

0.17 °C

RTD’s,
Thermocouple With
& Without indicator/
Controllers,
Temperature
Indicator With
Sensor,
Temperature Gauge,
Data Logger With
Sensor,
Temperature
Transmitter/Switch,
Temperature
Transducer with
Indicator

THERMAL-

282 TEMPERATURE

Using SSPRT Sensor
with Multimeter
indicator in Hot Bath
by Comparison
Method

50 °Cto 250 °C

0.16 °C

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




National Accreditation Board for
Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

ROOTS METROLOGY & TESTING LABORATORY (UNIT OF ROOTS INDUSTRIES

Laboratory Name :

Accreditation Standard

Certificate Number CC-3939

INDIA

Page No

INDIA PRIVATE LIMITED), DOOR NO. 1/55, SURVEY NO. 25/9B2A & 9B3A,
POONAMALLEE HIGH ROAD, VANAGARAM VILLAGE,, CHENNAI, THIRUVALLUR,
TAMIL NADU,

ISO/IEC 17025:2017

56 of 91

Validity 25/05/2024 to 30/03/2025 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
RTD’s,
Thermocouple With
& Without indicator/
Controllers,
Temperature
Indicator With Using SSPRT Sensor
THERMAL- Sensor, yvith Multimeter
283 TEMPERATURE Temperature Gauge, |indicator Cold Bath |-80 °C to 50 °C 0.16 °C
Data Logger With by Comparison
Sensor, Method
Temperature
Transmitter/Switch,
Temperature
Transducer with
Indicator
Thermocouple With
& Without indicator/
Controllers,
Temperature Using S-type
Indicator With Thermocouple with
THERMAL- Sensor, Data Logger |Multi Function = 4 o
284 TEMPERATURE |With Sensor, Calibrator in Dry 650/ to-L 2V ¢ 1.37°C
Temperature Block Calibrators by
Transmitter/ Switch, |Comparison Method
Temperature
Transducer with
Indicators

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




\g‘:{z National Accreditation Board for
A 2\;5 ¢ Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

ROOTS METROLOGY & TESTING LABORATORY (UNIT OF ROOTS INDUSTRIES

Laboratory Name :

INDIA PRIVATE LIMITED), DOOR NO. 1/55, SURVEY NO. 25/9B2A & 9B3A,
POONAMALLEE HIGH ROAD, VANAGARAM VILLAGE,, CHENNAI, THIRUVALLUR,

TAMIL NADU, INDIA
Accreditation Standard ISO/IEC 17025:2017
Certificate Number CC-3939 Page No 57 of 91
Validity 25/05/2024 to 30/03/2025 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 “Mothod o procedure. | where applicabie(Range Measurement
Y and Frequency) Capability(CMC)(*)
Measured /Instrument
Site Facility
ELECTRO-
-Ar\IEt?r-'n'\;It(i:r?L_ Using 6% Digit
1 9 AC Current @50 Hz |Multimeter by Direct [0.1 mAto 1 mA 0.59 % to 0.34%
Current (< 1
Method
GHz)
(Measure)
ELECTRO-
Xi(e:zl:nl\;l’ccir?b Using 6% Digit
2 g AC Current @50 Hz |Multimeter by Direct [1 Ato 10 A 0.17 % to 0.21%
Current (< 1
Method
GHz)
(Measure)
ELECTRO-
Xﬁgr-lnl\gtcir'?l" Using 6% Digit
3 g AC Current @50 Hz |Multimeter by Direct |1 mA to 10 mA 0.34 % t0 0.19 %
Current (<1
Method
GHz)
(Measure)
ELECTRO-
Xﬁgtlnl\;ltciﬁl" Using 6% Digit
4 g AC Current @50 Hz |Multimeter by Direct [10 mAto 1 A 0.19% t0 0.17 %
Current (< 1
Method
GHz)
(Measure)

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

SCOPE OF ACCREDITATION

ROOTS METROLOGY & TESTING LABORATORY (UNIT OF ROOTS INDUSTRIES

INDIA PRIVATE LIMITED), DOOR NO.

1/55, SURVEY NO. 25/9B2A & 9B3A,

POONAMALLEE HIGH ROAD, VANAGARAM VILLAGE,, CHENNAI, THIRUVALLUR,

TAMIL NADU, INDIA

Accreditation Standard ISO/IEC 17025:2017

Certificate Number

Validity

CC-3939
25/05/2024 to 30/03/2025

Page No 58 of 91
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- \ i
: . Using High Voltage
5 |Alternating —1AC HighVoltage 15 )10 \vith DMM by |5 kv to 28 kv 2.89 % to 4.06 %
Current (<1 @50 Hz :
Direct Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- . .
, : Using High Voltage
g [|Alternating — IACHigh Voltage@30 |5 o1e with DMM by 0.5 kV to 5 kv 3.52 % to 2.89%
Current (<1 Hz )
Direct Method
GHz)
(Measure)
ELECTRO-
-Ar‘[IEt(e:zIr-lnl\:alt(i:r?L- Using 6% Digit
7 g AC Voltage @50 Hz |Multimeter by Direct |1 mV to 10 mV 5.13 % to 0.57%
Current (< 1
Method
GHz)
(Measure)
ELECTRO-
Xﬁg:n'\gg?l" Using 6% Digit
8 g AC Voltage @50 Hz |Multimeter by Direct |10 V to 750 V 0.12 % to 0.08 %
Current (< 1
Method
GHz)
(Measure)
ELECTRO-
Xﬁi?ﬂ'\ggﬁl" Using 6% Digit
9 g AC Voltage@50 Hz  |Multimeter by Direct [1V to 10V 0.23%t00.12 %
Current (< 1
Method
GHz)
(Measure)

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

ROOTS METROLOGY & TESTING LABORATORY (UNIT OF ROOTS INDUSTRIES

Laboratory Name :

TAMIL NADU, INDIA
Accreditation Standard ISO/IEC 17025:2017
Certificate Number CC-3939
Validity 25/05/2024 to 30/03/2025

INDIA PRIVATE LIMITED), DOOR NO. 1/55, SURVEY NO. 25/9B2A & 9B3A,
POONAMALLEE HIGH ROAD, VANAGARAM VILLAGE,, CHENNAI, THIRUVALLUR,

Page No 59 of 91
Last Amended on -

Measurand or Reference
Material/Type of instrument
S.No Discipline / Group | 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-
Atemating. Using 6% Digit
10 % AC Voltage@50 Hz  |Multimeter by Direct |10 mVto 1 V 0.57 % t0 0.23 %
Current (< 1
Method
GHz)
(Measure)
ELECTRO- . .
Jinisinge N |
11 |Alternating AC Current @ 50Hz 10 Ato 100 A 0.79 % to 0.43 %

Current (<1
GHz) (Source)

Current Coil by
Direct Method

ELECTRO-
TECHNICAL-
12 |Alternating AC Current @ 50Hz
Current (< 1
GHz) (Source)

Using Multi product
calibrator with
Current Coil by
Direct Method

100 A to 1000 A 0.43 % to 0.38 %

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

AC Current @ 50Hz
to 1kHz

Using Multi Product
Calibrator by Direct
Method

1 mAto 100 mA 0.15 % to 0.07 %

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

AC Current @ 50Hz
to 1kHz

Using Multi Product
Calibrator by Direct
Method

10Ato 20 A 0.11 % to 0.21 %

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

ROOTS METROLOGY & TESTING LABORATORY (UNIT OF ROOTS INDUSTRIES

Laboratory Name :

TAMIL NADU, INDIA
Accreditation Standard ISO/IEC 17025:2017
Certificate Number CC-3939
Validity 25/05/2024 to 30/03/2025

INDIA PRIVATE LIMITED), DOOR NO. 1/55, SURVEY NO. 25/9B2A & 9B3A,
POONAMALLEE HIGH ROAD, VANAGARAM VILLAGE,, CHENNAI, THIRUVALLUR,

Page No 60 of 91
Last Amended on -

Measurand or Reference
Material/Type of instrument
S.No Discipline / Group | 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-
15 |Alternating
Current (< 1
GHz) (Source)

AC Current @ 50Hz
to 1kHz

Using Multi Product
Calibrator by Direct
Method

100 pA to 1 mA 0.27 % t0 0.15 %

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

AC Current @ 50Hz
to 1kHz

Using Multi Product
Calibrator by Direct
Method

100 mAto10 A 0.07 % to 0.11 %

ELECTRO-
TECHNICAL-

17 |Alternating AC Current @ 50Hz

Using Multi Product
Calibrator by Direct

30 pA to 100 pA 0.53 % t0 0.27 %

Current (< 1 %0 1Kz Method
GHz) (Source)
ELECTRO- AC Power (50 Hz
TECHNICAL- @0.2 Lag) Voltage: |Using Multi product
18 |Alternating 120 Vto 240V, calibrator by Direct |2.4 W to 960 W 1.93 % to 0.50 %
Current (< 1 Current: 0.1A to 20 |Method
GHz) (Source) |A
ELECTRO- AC Power (50 Hz
TECHNICAL- @0.5 Lag) Voltage: |Using Multi product
19 |Alternating 120 Vto 240V, calibrator by Direct |6 W to 2.4 kW 1.09 % to 0.50 %

Current (< 1 Current: 0.1A to 20
GHz) (Source) |A

Method

ELECTRO- AC Power (50 Hz
TECHNICAL- @0.8 Lead) Voltage:
20 |Alternating 120 Vto 240V,
Current (<1 Current: 0.1A to 20
GHz) (Source) |A

Using Multi product
calibrator by Direct
Method

9.6 W to 3.84 kW 0.34 % t0 0.21 %
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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- AC Power (50 Hz
TECHNICAL- @Unity) Voltage: Using Multi product
21 |Alternating 120 Vto 240V, calibrator by Direct |12 W to 4.8 kW 0.19 % to 0.22 %
Current (< 1 Current: 0.1Ato 20 |Method
GHz) (Source) |[A
ELECTRO-
TECHNICAL- Using Multi Product
22 |Alternating  |AC Voltage (@50 Hz | ator by Direct [1Vto 10V 0.06 % to 0.05%
to 10 kHz)
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi Product
23 |Alternating  |AC Voltage @30 Hz 2 ator by Direct 100 Vto 1000V 0.076 % to 0.08%
to 1 kHz
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi Product
24 |Alternating  |AC Voltage @30 Hz | i ator by Direct |10V to 100V 0.05 % to 0.076%
to 10 kHz
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi Product
25 |Alternating AC Voltage@50 Hz Calibrator by Direct |1 mV to 10 mV 2.88 % to 1.012%
to 10 kHz
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi Product
26 |Alternating AC Voltage@30 Hz Calibrator by Direct |10 mV to 100 mV 1.012 % t0 0.12%

Current (<1
GHz) (Source)

to 10 kHz

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)(+)

ELECTRO-
TECHNICAL- Using Multi Product
27 |Alternating  |AC Voltage@30 Hz. 1ok iator by Direct [100 mVito 1V 0.12 % t0 0.06 %
to 10 kHz
Current (<1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi Product
28 |Alternating Capacitance @1kHz [Calibrator by Direct |1 nF to 100 nF 1.74 % t0 0.42 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi Product
29 |Alternating Capacitance @1kHz |Calibrator by Direct |100 pF to 100 mF 0.65 % to 1.41%
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi Product
30 |Alternating Capacitance @1kHz |Calibrator by Direct |100 nF to 100 pF 0.42 % to 0.65 %
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi Product
31 |Alternating Capacitance @1kHz |Calibrator by Direct |330 pF to 1 nF 4.23 % to 1.74%
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Multi product
32 |Alternating Power Factor@at 50 calibrator by Direct 0.2 PFto 1 PF (Lag & 0.011 PF to 0.001 PF

Current (<1
GHz) (Source)

Hz

Method

Lead)
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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 or Measurement additional_parameters Measurement
or measured / Quantity Method or procedure where applicable(Range Capability(CMC)()
Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- Using 6%2 Digit
33 |DIRECT DC Current Multimeter by Direct |1 uA to 10 pA 2.95 % t0 0.36 %
CURRENT Method
(Measure)
ELECTRO-
TECHNICAL- Using 6%2 Digit
34 |DIRECT DC Current Multimeter by Direct |1 Ato 10 A 0.14 % t0 0.19 %
CURRENT Method
(Measure)
ELECTRO-
TECHNICAL- Using Shunt with 6%
35 |DIRECT DC Current Digit Multimeter by |1 Ato 100 A 0.02 % t0 0.6 %
CURRENT V-| Method
(Measure)
ELECTRO-
TECHNICAL- Using 6% Digit
36 |DIRECT DC Current Multimeter by Direct |1 mA to 10 mA 0.07 % to 0.081 %
CURRENT Method
(Measure)
ELECTRO-
TECHNICAL- Using 6% Digit
37 |DIRECT DC Current Multimeter by Direct |10 pAto 1 mA 0.36 % to 0.07 %
CURRENT Method
(Measure)
ELECTRO-
TECHNICAL- Using 6% Digit
38 |DIRECT DC Current Multimeter by Direct |10 mAto 1 A 0.081 % t0 0.14 %
CURRENT Method
(Measure)
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Mrt(:?'?aul;?n:eoorfﬁifsi:ﬁ:\c:nt Measurement range and * Calibration and
S.No Discipline / Group | or materia); to be calibrated Calibration or Measurement additional_parameters Measurement
or measured / Quantity Method or procedure where applicable(Range Capability(CMC)()
Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- Using High Voltage
39 |DIRECT DC High Voltage Probe with DMM by |0.5 kV to 5 kV 3.52 % t03.52 %
CURRENT Direct Method
(Measure)
ELECTRO-
TECHNICAL- Using High Voltage
40 |DIRECT DC High Voltage Probe with DMM by |5 kV to 40 kV 3.52%t02.33 %
CURRENT Direct Method
(Measure)
ELECTRO-
TECHNICAL- Using 6% Digit
41 |DIRECT DC Voltage Multimeter by Direct |1 mV to 10 mV 0.502 % to 0.06 %
CURRENT Method
(Measure)
ELECTRO-
TECHNICAL- Using 6% Digit
42 |DIRECT DC Voltage Multimeter by Direct |1V to 10 V 0.03 % t0 0.01 %
CURRENT Method
(Measure)
ELECTRO-
TECHNICAL- Using 6% Digit
43 |DIRECT DC Voltage Multimeter by Direct |10 mVto 1V 0.06 % to 0.03 %
CURRENT Method
(Measure)
ELECTRO-
TECHNICAL- Using 6% Digit
44 |DIRECT DC Voltage Multimeter by Direct |10 V to 1000 V 0.01 % to 0.012 %
CURRENT Method
(Measure)
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Meafsurand or R_eference Measurement range and . .
o | isciline  Group | oyt SFITEtTAmEnt | catbration or Measurement | - adattional parameters | | Caltretion e
or measured / Quantity procequre where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- Using 6%z Digit
45 |DIRECT Resistance Multimeter by Direct &'gr?rg""hm 1 1601 %to0.026 %
CURRENT Method
(Measure)
ELECTRO-
TECHNICAL- Using 6% Digit
46 |DIRECT Resistance Multimeter by Direct |1 kohm to 0.1 Mohm |0.02 % to 0.016 %
CURRENT Method
(Measure)
ELECTRO-
TECHNICAL- Using 6%z Digit 1 Mohm
47 |DIRECT Resistance Multimeter by Direct t0 10 Mohm 0.026 % to 0.08 %
CURRENT Method
(Measure)
ELECTRO-
TECHNICAL- Using 6% Digit
48 |DIRECT Resistance Multimeter by Direct |1 ohm to 10 ohm 0.51 % to 0.06 %
CURRENT Method
(Measure)
ELECTRO-
TECHNICAL- Using 6% Digit
49 |DIRECT Resistance Multimeter by Direct ﬁﬁ,mﬁhm 0100 14 08 % t0 0.924 %
CURRENT Method
(Measure)
ELECTRO-
TECHNICAL- Using 6% Digit
50 |DIRECT Resistance Multimeter by Direct |10 ohm to 1 kohm  |0.06 % to 0.02 %
CURRENT 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

or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO-
TECHNICAL- Using Multi Product
51 |DIRECT DC Current Calibrator by Direct |1 pAto 10 pA 2.38% t00.13 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Multi Product
52 |DIRECT DC Current Calibrator by Direct |1 Ato 10 A 0.05 % to 0.08 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Multi Product
53 |DIRECT DC Current Calibrator by Direct |1 mA to 100 mA 0.021 % to0 0.02 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Multi Product
54 |DIRECT DC Current Calibrator by Direct |10 pA to 100 pA 0.13%t0 0.047 %
CURRENT Method
(Source)
ELECTRO- Using Multi Product
TECHNICAL- Calibrator with
55 |DIRECT DC Current : 10 Ato 1000 A 0.77 % t0 0.33 %
CURRENT Cgrrent Coil by
Direct Method
(Source)
ELECTRO-
TECHNICAL- Using Multi Product
56 |DIRECT DC Current Calibrator by Direct |10 Ato 20 A 0.08 % t0 0.13 %
CURRENT Method
(Source)
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Material/Type of instrument Calibration or Measurement Maeda(fi:ir::;lenZ::;gei:rgd * Calibration and
S.No Discipline / Group | or material to be calibrated p Measurement

or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO-
TECHNICAL- Using Multi Product
57 |DIRECT DC Current Calibrator by Direct 100 pA to 1 mA 0.047 % to 0.021 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Multi Product
58 |DIRECT DC Current Calibrator by Direct |100 mAto 1A 0.02 % to 0.05 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Multi Product
59 |DIRECT DC Voltage Calibrator by Direct |0.5 mVto 1 mV 1.85 % to 0.36 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Multi Product
60 |DIRECT DC Voltage Calibrator by Direct |1 mV to 10 mV 0.36 % t0 0.1 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Multi Product
61 |DIRECT DC Voltage Calibrator by Direct |10 mV to 100 mV 0.1 % t00.013 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Multi Product
62 |DIRECT DC Voltage Calibrator by Direct |100 mV to 100 V 0.013 % to 0.01 %
CURRENT Method
(Source)

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




Laboratory Name :

Accreditation Standard
Certificate Number

National Accreditation Board for
Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

ROOTS METROLOGY & TESTING LABORATORY (UNIT OF ROOTS INDUSTRIES
INDIA PRIVATE LIMITED), DOOR NO. 1/55, SURVEY NO. 25/9B2A & 9B3A,
POONAMALLEE HIGH ROAD, VANAGARAM VILLAGE,, CHENNAI, THIRUVALLUR,

TAMIL NADU,
ISO/IEC 17025:2017

CC-3939

INDIA

Page No

68 of 91

Validity 25/05/2024 to 30/03/2025 Last Amended on -
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. iscipline / Group | or material to be callbr_ated Method or procedure where applicable(Range Meqs_urement
or measured / Quantity and Frequency) Capability(CMC)(*)
Measured /Instrument
ELECTRO-
TECHNICAL- Using Multi Product
63 |DIRECT DC Voltage Calibrator by Direct |100 V to 1000 V 0.01 % to 0.0071 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Decade
64 |DIRECT Inductance Inductance Box by |100 uHto 10 H 1.16 %
CURRENT Direct Method
(Source)
ELECTRO-
TECHNICAL- Using 4 Wire Low
65 |DIRECT Resistance Resistance Standard |1 mohm to 1 ohm 0.16 % t0 0.14 %
CURRENT by Direct Method
(Source)
ELECTRO-
TECHNICAL- Using Multi Product 1 ohm
66 |DIRECT Resistance Calibrator By Direct t0 10 ohm 0.14 % t0 0.13 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Multi Product
67 |DIRECT Resistance Calibrator By Direct |1 kohm to 1 Mohm 0.01 % to 0.022 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using Multi Product
68 |DIRECT Resistance Calibrator By Direct |1 Mohm to 100 Mohm |0.022 % to 0.60 %
CURRENT Method
(Source)

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




Laboratory Name :

Accreditation Standard
Certificate Number

National Accreditation Board for
Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

ROOTS METROLOGY & TESTING LABORATORY (UNIT OF ROOTS INDUSTRIES
INDIA PRIVATE LIMITED), DOOR NO. 1/55, SURVEY NO. 25/9B2A & 9B3A,
POONAMALLEE HIGH ROAD, VANAGARAM VILLAGE,, CHENNAI, THIRUVALLUR,

TAMIL NADU,
ISO/IEC 17025:2017

CC-3939

INDIA

Page No

69 of 91

Validity 25/05/2024 to 30/03/2025 Last Amended on -
Meafsurand or R_eference Measurement range and . .
sio | Discipine/ Group | orvemal e o nStument | cairaton or messurement - aditionalparameters | paloration e
or measured / Quantity procequre where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
ELECTRO- Using High stability
TECHNICAL- Decade Meg ohm
69 |DIRECT Resistance €9 1 Gohm to 100 Gohm |1.80 % to 3.78 %
Box By Direct
CURRENT
Method
(Source)
ELECTRO-
TECHNICAL- Using Multi Product
70 |DIRECT Resistance Calibrator By Direct |10 ohm to 1 kohm 0.13 % to 0.01 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- Using 4 Wire Low
71 |DIRECT Resistance Resistance Standard |100 pohm to 1 mohm |0.52 % to 0.16 %
CURRENT by Direct Method
(Source)
ELECTRO- Using High stability
TECHNICALY Decade Meg ohm 100 Gohm to 0.95
72 |DIRECT Resistance €9 ' 3.78 % to 7.37 %
Box By Direct Tohm
CURRENT
Method
(Source)
ELECTRO-
TECHNICAL- Using Multi Product
73 |DIRECT Resistance Calibrator By Direct é(;mohm w 1 0.60 % to 1.80 %
CURRENT Method
(Source)
ELECTRO-
TECHNICAL- B-Tvpe Using Multiproduct
74 |TEMPERATURE The};Enocou le Calibrator by Direct [600 °C to 1800 °C  |1.26 °C
SIMULATION P Method
(Measure)
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Measurand or Reference Measurement range and % Cali :
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Measured /Instrument and Frequency) B
ELECTRO-
TECHNICAL- E-Type Using Multi Product
75 |TEMPERATURE Thermocouple Calibrator by Direct [-200 °Cto 1000 °C ]0.24 °C
SIMULATION Method
(Measure)
ELECTRO-
TECHNICAL- J-Type Using Multi Product
76 |TEMPERATURE ThZEmocoupIe Calibrator by Direct [-200 °C to 1200 °C ]0.24 °C
SIMULATION Method
(Measure)
ELECTRO-
TECHNICAL- K-Type Using Multi Product
77 |TEMPERATURE Thermocouple Calibrator by Direct [-200 °C to 1350 °C ]0.24 °C
SIMULATION Method
(Measure)
ELECTRO-
TECHNICAL- L -Type Using Multi Function
78 |TEMPERATURE Thermocouple Calibrator by Direct [-200 °C to 900 °C 0.30 °C
SIMULATION Method
(Measure)
ELECTRO-
TECHNICAL- N-Type Using Multi Product
79 |TEMPERATURE The);mocouple Calibrator by Direct [-200 °Cto 1300 °C ]0.24 °C
SIMULATION Method
(Measure)
ELECTRO-
TECHNICAL- R-Type Using Multi Product
80 |TEMPERATURE Theﬁmocouple Calibrator by Direct |0 °Cto 1750 °C 0.58 °C
SIMULATION Method
(Measure)
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Measured /Instrument and Frequency) B
ELECTRO-
TECHNICAL- Using Multi Product 1200 °C
81 |TEMPERATURE |RTD - PT100 Calibrator by Direct t0 800 °C 0.35°C
SIMULATION Method
(Measure)
ELECTRO-
TECHNICAL- S-Type Using Multi Product
82 |TEMPERATURE Thermocouple Calibrator by Direct |1 °Cto 1750 °C 1.16 °C
SIMULATION Method
(Measure)
ELECTRO-
TECHNICAL- T-Type Using Multi Product
83 |TEMPERATURE Thermocouple Calibrator by Direct [-200 °C to 400 °C 0.25°C
SIMULATION Method
(Measure)
ELECTRO-
TECHNICAL- U -Type Using Multi Function
84 |TEMPERATURE Thermocouple Calibrator by Direct [-200 °C to 400 °C 0.24 °C
SIMULATION Method
(Measure)
ELECTRO-
TECHNICAL- B-Type Using Multi Product
85 |TEMPERATURE Thex;mocouple calibrator by Direct [600 °C to 1800 °C 0.71 °C
SIMULATION Method
(Source)
ELECTRO-
TECHNICAL- E-Type Using Multi Product
86 |TEMPERATURE Theyrmocouple Calibrator by Direct [-200 °Cto 1000 °C ]0.58 °C
SIMULATION Method
(Source)
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Measurand or Reference Measurement range and % Cali :
R MaterlaI/Type of mst_rument Calibration or Measurement 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(ﬂ
Measured /Instrument and Frequency) h
ELECTRO-
TECHNICAL- ] -Type Using Multi Product
87 |TEMPERATURE Theyrmocouple Calibrator by Direct [-200 °Cto 1200 °C ]0.32 °C
SIMULATION Method
(Source)
ELECTRO-
TECHNICAL- K-Type Using Multi Product
88 |TEMPERATURE Thermocouple Calibrator by Direct [-200 °Cto 1370 °C |0.46 °C
SIMULATION Method
(Source)
ELECTRO-
TECHNICAL- L-Type Using Multi Function
89 |TEMPERATURE Thermocouple Calibrator by Direct [-200 °C to 900 °C 0.30 °C
SIMULATION Method
(Source)
ELECTRO-
TECHNICAL- N-Type Using Multi Product
90 |TEMPERATURE Thermocouple Calibrator by Direct [-200 °C to 1300 °C |0.47 °C
SIMULATION Method
(Source)
ELECTRO-
TECHNICAL- R-Type Using Multi Product
91 |TEMPERATURE TheXmocoupIe Calibrator by Direct [0 °Cto 1750 °C 1.16 °C
SIMULATION Method
(Source)
ELECTRO-
TECHNICAL- Using Multi Product
92 |TEMPERATURE [RTD - PT100 Calibrator by Direct [-200 °C to 800 °C 0.27 °C
SIMULATION Method
(Source)
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where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO-
TECHNICAL- S-Type Using Multi Product
93 |TEMPERATURE Thermocouple Calibrator by Direct |1 °Cto 1750 °C 0.81 °C
SIMULATION Method
(Source)
ELECTRO-
TECHNICAL- T-Type Using Multi Product
94 |TEMPERATURE The}:'mocouple Calibrator by Direct [-200 °C to 400 °C 0.73 °C
SIMULATION Method
(Source)
ELECTRO-
TECHNICAL- U-Type Using Multi Function
95 |TEMPERATURE The};mocouple Calibrator by Direct [-200 °C to 400 °C 0.35°C
SIMULATION Method
(Source)
ELECTRO-
TECHNICAL- Using 6% Digit
96 |TIME & Frequency Multimeter by Direct |10 Hz to 300 kHz 1.305 %
FREQUENCY Method
(Measure)
ELECTRO-
TECHNICAL- Using Digital Time
97 |TIME & Time Interval Meter By 1sto60s 0.27 s
FREQUENCY Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using Digital Time
98 |TIME & Time Interval Meter By 3600 s to 86400 s 1.52st05.085s
FREQUENCY Comparison Method
(Measure)
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Validity 25/05/2024 to 30/03/2025 Last Amended on -
Measurand or Reference Measurement range and % Cali :
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or measured / Quantity procotN where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- Using Digital Time
99 |TIME & Time Interval Meter By 60 s to 3600 s 0.27sto1.52s
FREQUENCY Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using Multi product
100 |TIME & Frequency calibrator by Direct |1 Hzto 1 MHz 0.13%
FREQUENCY Method
(Source)
Centrifuge/ . -
MECHANICAL- \ Using Digital
101 |ACCELERATION Isntgirczrtsé ES,P?I/I\Ion Tachometer By rloncz pmto 1000 1, 45 1om
AND SPEED Comparison Method P
Contact Type)
Centrifuge/ : ¥
MECHANICAL- : Using Digital
102 |ACCELERATION f;&:gjﬁ:}\f\lon Tachometer By 1090 rpm 0 10000 15 51 rpm
AND SPEED Comparison Method |
Contact Type)
Centrifuge/ : -
MECHANICAL- ; Using Digital
103 | ACCELERATION F:é:rczrtsérRstl\lon Tachometer By :o&oo rpm to 30000 15 76 1om
AND SPEED Comparison Method |
Contact Type)
Using Digital
MECHANICAL- |Mechanical / Digital |Tachometer and
104 |ACCELERATION | Tachometers Tachometer ég&RPM to 1000 1.46 RPM
AND SPEED (Contact Type) calibrator 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)(*)

Using Digital
MECHANICAL- |Mechanical / Digital |Tachometer and
105 |ACCELERATION |Tachometers Tachometer o P 012000 16 05 e
AND SPEED (Contact Type) calibrator By
Comparison Method
Using Digital
MECHANICAL- |Mechanical / Digital |Tachometer and
106 |ACCELERATION |Tachometers Tachometer o, Rt 10000 15 97 e
AND SPEED (Contact Type) calibrator By
Comparison Method
Using Digital
MECHANICAL- |Mechanical / Digital |Tachometer and
107 |ACCELERATION | Tachometers Tachometer 10 rpm to 100 rpm |1.3 rpm
AND SPEED (Contact Type) calibrator By
Comparison Method
Using Digital
MECHANICAL- |Mechanical / Digital |[Tachometer and
108 |ACCELERATION |Tachometers Tachometer ég&RPM toA000 1.46 RPM
AND SPEED (Contact Type) calibrator By
Comparison Method
Using Digital
MECHANICAL- |Mechanical / Digital |Tachometer and
109 |ACCELERATION |Tachometers Tachometer ég&o RPM 't 10800 5.92 RPM
AND SPEED (Contact Type) calibrator By
Comparison Method
Using Digital
MECHANICAL- |Mechanical / Digital |[Tachometer and
110 |ACCELERATION |Tachometers Tachometer ég&oo RPM to 12000 6.05 RPM
AND SPEED (Contact Type) calibrator 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)(*)

Mechanical / Digital |Using Digital
MECHANICAL- |Tachometers/ RPM |Tachometer and
111 |ACCELERATION |Indicators/ Tachometer oMo 1000 g6 R
AND SPEED Stroboscope (Non calibrator By
Contact Type) Comparison Method
Mechanical /Digital |Using Digital
MECHANICAL- |Tachometers/RPM Tachometer and
112 |ACCELERATION |Indicators/ Tachometer oo REM 050000 f4 71 Rpp
AND SPEED Stroboscope (Non calibrator By
Contact Type) Comparison Method
Mechanical /Digital |Using Digital
MECHANICAL- |Tachometers/RPM Tachometer and
113 |ACCELERATION |Indicators/ Tachometer ég(l\)/lo RP 10D00 2.23 RPM
AND SPEED Stroboscope (Non calibrator By
Contact Type) Comparison Method
Mechanical /Digital . -
Using Digital
MECHANICA- Tr]aﬁgtrﬂfst/e{SﬁPM Tachometerand 144 ppp 01000
114 |ACCELERATION . Tachometer 1.86 RPM
Source/Calibrators/S . RPM
AND SPEED calibrator By
trobbscOpe, (Nag Comparison Method
Contact Type) P
Mechanical /Digital . —
Using Digital
Tachometers/RPM
MECHANICAL- . Tachometer and
115 [ACCELERATION 'S”Odljﬁ?é;’éZﬂ?bF;gtors o |Tachometer cooy, RPME0 100005 53 e
AND SPEED calibrator By

troboscope (Non
Contact Type)

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)(*)

Mechanical /Digital

Using Digital
Tachometers/RPM
MECHANICAL- . Tachometer and
116 | ACCELERATION | INdicators/RPM Tachometer 10000 RPM to 30000 f, 79 ppy
Source/Calibrators/S . RPM
AND SPEED calibrator By
troigeegpe-top Comparison Method
Contact Type) P
Mechanical/ Digital |Using Digital
MECHANICAL- |Tachometers/ RPM [Tachometer and
117 |ACCELERATION |Indicators with Tachometer 10 rom to 100 rom |0.86 rpm
AND SPEED sensor/ Stroboscope |calibrator By
(Non Contact Type) |[Comparison Method
MECHANICAL- |RPM Source/ Using Digital
118 |ACCELERATION |Calibrators (Non Tachometer By ég(l\)/lo RPH W10R00 2.23 RPM
AND SPEED Contact Type) Comparison Method
RPM Source -
MECHANICAL- |Centrifuge/Stirrers/R |Using Digital
119 |ACCELERATION |PM Indicators/ Tachometer By 10 rpm to 100 rpm  |0.87 rpm
AND SPEED Calibrators (Non Comparison Method
Contact Type)
MECHANICAL- |RPM Source/ Using Digital
120 |ACCELERATION |Calibrators (Non Tachometer By ég&oo REM, t20000 4.71 RPM
AND SPEED Contact Type) Comparison Method
MECHANICAL- |RPM Source/ Using Digital
121 |ACCELERATION | Calibrators (Non  |Tachometer By g{g&RPM 01000 f; g6 RpM
AND SPEED Contact Type) Comparison Method
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Material/Type of instrument Calibration or Measurement additional aramgeters * Calibration and
S.No Discipline / Group | or material to be calibrated p Measurement

or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

MECHANICAL-
I(Jé%gllzl:SION Caliper USidnE GauGge Blocks
: . . and Long Gauge
122 MEASURING E\L/ecrr.1|8r(/)lilgrgr|]trf]l)/D|al) Blocks by 0 to 2000 mm 24.1 um
INSTRUMENT, 4 Comparison Method
GAUGE ETC.)
MECHANICAL-
?SXSEI%SION Using Digital Caliper
123 Cube Mould (Linear) |as per IS 10086 by |Up to 150 mm 40 um
MEASURING Comparison Method
INSTRUMENT,
GAUGE ETC.)
MECHANICAL-
DIMENSION BeterhalMictometar Using Gauge Blocks
124 (BASIC (Mechanical/Digital) and Long Gauge >1000 mm to 1200 12 um
MEASURING (L.C: 0.01 mm) Blocks by mm
INSTRUMENT, ‘e Comparison Method
GAUGE ETC.)
MECHANICAL- . .
DIMENSION : U5|_ng Electronic
(BASIC Helghlt Gagge . Height Gauge and
125 (Vernier/Digital/Dial) |Long Gauge Blocks |0 to 1000 mm 8.07 um
MEASURING (L.C.: 0.01 mm) by Comparison
INSTRUMENT, B Method
GAUGE ETC.)
MECHANICAL- , .
DIMENSION . US|_ng Electronic
(BASIC Height Gauge Height Gauge and
126 (Vernier/Digital/Dial) |Long Gauge Blocks |0 to 600 mm 7.4 ym
MEASURING (L.C.: 0.01 mm) by Comparison
INSTRUMENT, e Method
GAUGE ETC.)
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Meafsurand or R_eference Measurement range and . .
o | Disciline  Group | o wakano e e eoraen | Cabration or Messurement | - adeitional parameters | - (Al e
or measured / Quantity Method or procedure where applicable(Range Capability(CMC)()
Measured /Instrument and Frequency)
MECHANICAL- : :
DIMENSION Using Electronic
(BASIC Height Gauge Height Gauge and
127 (Vernier/Digital/Dial) |Long Gauge Blocks |0 to 300 mm 7.3 um
MEASURING (L.C: 0.01 mm) by Comparison
INSTRUMENT, |-~ % M’éthodp
GAUGE ETC.)
MECHANICAL-
DIMENSION Using Surface
(BASIC Surface Roughness |Roughness B
128 MEASURING Tester (Ra) Specimen by Ubgg 3 IS 6.3%
INSTRUMENT, Comparison method
GAUGE ETC.)
MECHANIEAL- E:Ph:)giri/l:rfi:lgne e Using Laser
129 DIMENSICN Accuracy - Linear, Interferometer by 0 to 10000 mm §-91 J (2.13x1)
(PRECISION Angular, Pitch & comparison method im, ¥in Meter
INSTRUMENTS) [("9var P
Yaw)
MECHANICAL- |Co-Ordinate Using Gauge Blocks
DIMENSION Measuring Machine |and Long Gauge 0.85 + (L/200) um, L
130 (PRECISION (Resolution: Blocks by Q01000 g in mm
INSTRUMENTS) |0.0001mm) Comparison Method
Using Gauge Blocks,
MECHANICAL- : .
Height Measuring Long Gauge Blocks
131 |PIMENSION g0 tem (L.C.: 0.0001 {and Granite Square [0 to 1000 mm 0.25 + (L/180) um, L
(PRECISION mm) by Comparison in mm
INSTRUMENTS) Method
MECHANICAL- 1) oiont Measuring ~ |USing Laser 0.20 +(0.20 X L)
DIMENSION f Interferometer and :
132 System (L.C: 0.0001 : 0 to 1000 mm pum Where L in
(PRECISION mm) Granite Square by Meters
INSTRUMENTS) comparison method
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Method or procedure

where applicable(Range
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glllszEHNAS'\II(I)CI\'IA‘L' Length Measuring Using Laser 0.15 + (0.15 X L)
133 (PRECISION Machine (L.C: Interferometer by 0 to 3000 mm um; Where L in
INSTRUMENTS) 0.0001 mm) comparison method Meters
Profile Projector/
I\D/IIIIEVICEHNA,‘S'\II(I)CI\'IA‘ L 1700l Maker Using Glass
134 (PRECISION Microscope/ Vision |Calibration Grid by 400 mm to 400 mm |3.1 um
INSTRUMENTS) Measuring System - |Comparison Method
Linear (L.C: 0.1um)
Profile Projector/
I\D/lIIIEWCEHNAS'\II(I)CI\'IA L 1700l Maker Using Angle
135 (PRECISION Microscope/ Vision | Graticule by 0°to360° 20.16 arc s
Measuring System- |Comparison Method
INSTRUMENTS) ’
Angular (L.C: 1arc s)
_|Profile Projector/ Using Glass
hDAIIIE\ACEHNA:SI\IIIOCI\?L Tool Maker Calibration Grid and
136 (PRECISION Microscope/ Vision  |Digital Vernier 10 Xto 100 X 0.25%
INSTRUMENTS) Measuring System- |Caliper by
Magnification Comparison Method
MECHANICAL- Pro_ﬁle PrOJectpr/ Using Laser 0.40 + (0.93 x L)
137 DIMENSION gion FiRasiiring Interferometer by (400 x 400) mm um; Where L in
(PRECISION System - Linear (L.C: COMB ST EaT T ethod meier
INSTRUMENTS) {0.0001mm) P
MECHANICAL- |Scale & Tape Using Slip Gauges &
13g |DIMENSION [ Measuring Machine / | °" 95” pGau ges ey Lo @o00 mm 0.66+(L/195)
(PRECISION Calibrator (L.C: Corr? arii,on Mgethoc}/ um; Where L in mm
INSTRUMENTS) [0.001 mm) P
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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
MECHANICAL- - [Scale & Tape ;500 | 5oer 0.15 +(0.30 X L)
DIMENSION Measuring Machine/ |. ) )

139 . . interferometer by 0 to 1000 mm pum; Where L in
(PRECISION Calibrator (L.C: commaTEeT T Eted Meters
INSTRUMENTS) |0.001 mm) P
MECHANICAL- . .

DIMENSION  |Surface Plate Using Electronic 13544 0 102600 |29 X ,

140 . Level by Comparison Sqrt((L+W)/150) um;
(PRECISION (Granite /Cast Iron) Method mm where L& W in mm
INSTRUMENTS)

I\D/IIIIEVICEHNAS'\I%CI\'IA‘L' Universal Length Using Laser 0.10 +(0.10 X L)

141 Measuring System |Interferometer by 0 to 3000 mm um; Where L in
(PRECISIGN (L.C: 0.0000lmm) |comparison method Meters
INSTRUMENTS) |~ "

MECHANICAL- Vnivarsabl ehath Using Gauge Blocks
DIMENSION : g and Long Gauge 0.25 + (L/170) pm,

142 Measuring System 0 to 100 mm .
(PRECISION (L.C: 0.0001 mm) Blocks by Where L in mm
INSTRUMENTS) | ™ Comparison Method
MECHANICAL- Universal Length Using Gauge Blocks

143 DIMENSION Measuring System and Long Gauge 100 mm to 600 mm 085 + (L./ZZS) Hm;
(PRECISION (L.C: 0.0001 mm) Blocks by Where L in mm
INSTRUMENTS) |~ ™ Comparison Method
MECHANICAL- Dial & Digital Uslpg Standard
PRESSURE Vacuum Gauges, Dlglltal Vacuum

144 Transducers/ Calibrator by -0.95 bar to 0 bar 0.0011 bar
INDICATING : )

DEVICES Tralnsmltters, Comparison Method
Switches as per DKD-R-6-1
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Measured /Instrument
Hydraulic:- Dial & gis'ri‘t%f;fgfsirg
MECHANICAL- |Digital Pressure g! .
PRESSURE Gauges, Pressure Calibrator-with
145 . : external sensor, 6.5 |0 bar to 700 bar 0.12 bar
INDICATING Calibrators, Pressure digit Multimeter b
DEVICES Transmitters/Transd 9 . y
e Comparison Method
as per DKD-R-6-1
Low Pressure
(Pneumatic)
MECHANICAL- (Magnehelic Gauges, | Using Differential
PRESSURE Manometer, Low Pressure Cgllbrator
146 Pressure By Comparison -10 kPa to 10 kPa 0.029 kPa
INDICATING
DEVICES Gagges/Vacuum, Method as per DKD
Calibrators, R-6-1
Differential Pressure
Gauge)
Low Pressure
(Pneumatic)
MECHANICAL- (Magnehelic Gauges, |Using D|ﬁergntla|
PRESSURE Manometer, Low Pressure Cgllbrator
147 Pressure By Comparison -245 Pa to 245 Pa 0.96 Pa
INDICATING
DEVICES Gagges/Vacuum, Method as per DKD
Calibrators, R-6-1
Differential Pressure
Gauge)
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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)(*)

Low Pressure
(Pneumatic)
(Magnehelic Gauges,
Manometer, Low

Using Standard

MECHANICAL- ProfEute Digital Pressure /
PRESSURE Vacuum calibrator,
148 [INDICATING ggl‘ijggs’t/c\)’rzc‘;‘:erz;sure Multimeter by "HhartqZ opr 3 mbar
DEVICES oal Comparison Method
Transmitter, as per DKD-R-6-1
Transducer, Switch, P
Differential Pressure
Gauge)
Low Pressure Using Standard
MECHANICAL- |(Pneumatic) Digital Pressure/
PRESSURE (Magnehelic Gauges, |Vacuum calibrator
149 INDICATING Manometer, Low by Comparison R °0 mbarto 0 nkgl .1 mpar
DEVICES Pressure/Vacuum Method as per DKD-
Gauges) Calibrators [R-6-1
MECHANICAL- Low Press.ure Uglrjg Standard
PRESSURE (Pneumat|§)- D|g|ta| Pressure
150 (Magnehelic Gauges, | calibrator by 0 to 700 mbar 0.93 mbar
INDICATING .
DEVICES Manometer, .Low Comparison Method
Pressure Calibrators) |as per DKD-R-6-1
Presmatc & usng stancar
MECHANICAL- Gauges, Pressure Digital Pressure
151 PRESSURE Calibrators, Pressure Callprator, BuoNdgit 0 bar to 20 bar 0.004 bar
INDICATING Switches. Pressure Multimeter by
DEVICES : Comparison Method

Transmitters/Transd
ucers

as per DKD-R-6-1

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




Laboratory Name :

Accreditation Standard

National Accreditation Board for
Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

ROOTS METROLOGY & TESTING LABORATORY (UNIT OF ROOTS INDUSTRIES
INDIA PRIVATE LIMITED), DOOR NO. 1/55, SURVEY NO. 25/9B2A & 9B3A,
POONAMALLEE HIGH ROAD, VANAGARAM VILLAGE,, CHENNAI, THIRUVALLUR,

TAMIL NADU,
ISO/IEC 17025:2017

INDIA

Certificate Number CC-3939 Page No 84 of 91
Validity 25/05/2024 to 30/03/2025 Last Amended on -
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Sio | discpline/ Group. | reencar oS SISt | catbrationor Measurement | - adational parameters | - Cabration and
or measured / Quantity procequre where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
MECHANICAL- . ersal Testin
UTM, TENSION e g .
CREEP AND Machine in Using Master Load
152 Compression / Cell As per 1S 1828 |1 kN to 10 kN 0.20 %
TORSION . .
Compression Testing | (Part -1)/ 1ISO 7500
TESTING Machine (CTM)
MACHINE
MECHANICAL- ) arsal Testin
UTM, TENSION i g [
CREEP AND Machine in Using Master Load
153 Compression / Cell As per IS 1828 |10 kN to 100 kN 0.24 %
TORSION . :
Compression Testing | (Part -1)/ 1SO 7500
TESTING Machine (CTM)
MACHINE
MECHANICAL- 1\, i\ arsal Testin
UTM, TENSION % g .
CREEP AND Machine in Using Master Load
154 Compression / Cell As per IS 1828 |100 kN to 500 kN 0.21 %
TORSION . )
Compression Testing | (Part -1)/ 1SO 7500
TESTING Machine (CTM)
MACHINE
MECHANICAL® ) ersal Testin
UTM, TENSION s g .
CREEP AND Machine in Using Master Load
155 Compression / Cell As per 1S 1828 |100Nto 1 kN 0.30 %
TORSION ( .
Compression Testing [(Part -1)/ ISO 7500
TESTING Machine (CTM)
MACHINE
MECHANICAL-
UTM, TENSION [Universal Testing Using Master Load
156 |SREEP AND  (Machine in Tension /| oo A har 15 1828 |1 kN to 10 kN 0.20 %
TORSION Tensile Testing (Part -1)/ 1SO 7500
TESTING Machine (TTM)
MACHINE
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Validity
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Measurand or Reference Measurement range and
Material f inst t . . s * Calibrati d
S.No Discipline / Group o:n‘:;t?el{i?ﬁi ?)e EZI;:r'::er:i Callbrat':o: or Meast:jrement a#dltlona:_pa{’alimeters MZasLarL:?nne:rt‘
or measured / Quantity MEHOrOr procoawmg where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
MECHANICAL-
UTM, TENSION |Universal Testing Using Master Load
157 |SREEP AND  jMachine in Tension /|~ "ac her1s 1828 [10 kN to 100 kN [0.24 %
TORSION Tensile Testing (Part -1)/ 1SO 7500
TESTING Machine (TTM)
MACHINE
MECHANICAL-
UTM, TENSION |Universal Testing Using Master Load
15g [CREEP AND 1 Machine in Tension /|- "a her 15 1828|100 kN to 500 kN |0.3 %
TORSION Tensile Testing (Part -1)/ 1SO 7500
TESTING Machine (TTM)
MACHINE
MECHANICAL-
UTM, TENSION |Universal Testing Using Master Load
159 [CREEP AND ) Machine in Tension /1~ "a her 151828 |100 N to 1 kN 0.31 %
TORSION Tensile Testing (Part -1)/ 1SO 7500
TESTING Machine (TTM)
MACHINE
Using Standard
MECHANICAL- |Electronic Weighing [V&!9hts (E1 Class) &
Calibration of
160 WEIGHING BylanceXgléss | armd Electronic Weighing |1 mg to 80 g 0.02 mg
SCALE AND Coarser, d = 0.01 '
Balance of Class |
BALANCE mg and Coarser)
and Coarser as per
OIML R-76-1
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Meafsurand or R_eference Measurement range and - -
S.N Discipline / G Matenta"T‘:F;e ?)f msf_r:m:r:it Calibration or Measurement additional parameters * ::’Ial'bratw“ a't‘d
-No | Discipline / Group o encured fc;:a'ntri‘; e Method or procedure where applicable(Range ca aebﬁfi;"fc"‘wfg)(ﬂ
Measured /Instrumem):l and Frequency) P y =
Using Standard
MECHANICAL-  |Electronic Weighing |\/ci9nts (E1 Class) &
WEIGHING Balance (Class | and Callbratlpn Of. ,
161 SCALE AND Coarser, d = 0.1 mg Electronic Weighing |10 mg to 220 g 0.1 mg
BALANCE and Coarser) Balance of Class |
and Coarser as per
OIML R-76-1
MECHANICAL- |Electronic Weighing )
Using F1 Class
162 \S/VCEAEEI,L\II\IGD (ngarzgf (gljslsg 223 Standard Weights as |1 g to 35 kg lg
BALANCE Coarser) per OIML R 76
MECHANICAL- |Electronic Weighing .
Using E2 Class
163 \SNCEAI‘EEIL\II\(I;D Eggarr;g? (glislso”r?]gd Standard Weights as |10 mg to 1 kg 7.35 mg
BALANCE and Coarser) per OIML R 76
| Electronic Weighing
\I\,AVEICSQNISAL Balance (Class llI Using F1 Class
164 SCALE AND and Coarser, d = Standard Weights as | 100 mg to 6.1 kg 76 mg
BALANCE 100 mg and per OIMLR 76
Coarser)
MECHANICAL- |Electronic Weighing .
Using M1 Class
165 \S/\ICEAEE'[’LVAIGD Sﬁlda?:gir(scéfss I;/ Standard Weights as |500 g to 1000 kg 100 g
BALANCE 100 g and Coarser) |PerOMLR 76
MECHANICAL- |Electronic Weighing .
Using M1 Class
166 \S,,VCEAEE”)\\INGD Sﬁ(ljaggzr(ifsg I;/ Standard Weights as |1 kg to 3000 kg 326.6 g
BALANCE 200 g and Coarser) per OIMLR 76
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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- |Electronic Weighing Using M1 Class
167 \SNCEAI‘(LSE”,L\II\?D Sﬁljaggir(scelf,s; IZSO Stanodlzlzuﬁ I\4V;3i69hts as |500 g to 300 kg 30.56 g
BALANCE g and Coarser) paF
Humidity &
Temperature Using Humidity
THERMAL- Egsirrc)?\errr\/ental E;E:)résrzzlstgeRreV\clgrder
168 |SPECIFIC HEAT Chamber/ Climatic  |by C . 20 %RH to 95 %RH [1.98 %RH
& HUMIDITY T G T EEpster
Chamber method with
(Multiposition minimum 9 sensors
calibration) @25 °C
Indicator with sensor
of Humidity &
Temperature
Chamber/ Using Digital
THERMAL- Environmental Temperature &
169 |SPECIFIC HEAT |Chamber/Climatic Humidity Indicator |20 %RH to 95 %RH |1.26 %RH
& HUMIDITY Chamber/ with Sensor by
Temperature & Comparison method
Humidity Indicators
(20 °C to 50 °C)-
Single Position
Indicator of Oven,
Furnace, Dry Block
Furnace, Dry Block |Using S-Type
THERMAL- Calibrators, Thermocouple with b o o
170 TEMPERATURE |Temperature Bath  |Indicator by 250 "§to 1200 °C 1.44°C

for industrial
purpose only (Single
Position)

Comparison Method
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Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

171

THERMAL-
TEMPERATURE

Indicator with sensor
of Oven, Deep
Freezer,
Refrigerator, Fluid
Bath, Low
Temperature Bath,
Dry Block
Calibrators,
Autoclave /
incubator for
industrial purpose
only (Single Position)

Using 4-Wire RTD
Sensor with
Indicator by
Comparison Method

50 °Cto 250 °C

0.15 °C

172

THERMAL-
TEMPERATURE

Indicator with sensor
of Oven, Deep
Freezer,
Refrigerator, Fluid
Bath, Low
Temperature Bath,
Dry Block
Calibrators,
Autoclave /
incubator for
industrial purpose
only (Single Position)

Using 4-Wire RTD
Sensor with
Indicator by
Comparison Method

-80 °Cto 50 °C

0.14 °C

173

THERMAL-
TEMPERATURE

Non-Contact Type
Thermometer
(Infrared
Thermometer /
Digital Pyrometer
/Thermal Imager)

Using Infrared
Thermometer &
Black Body Source
(Emissivity: 0.95) By
comparison method

50 °Cto 500 °C

2.29 °C
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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
Non-Contact Type Using Infrared
THERMAL- Thermometer Thermometer &

174 TEMPERATURE (Infrared Black Body Source |0 °Cto 100 °C 2.27°C
Thermometer / (Emissivity: 0.95) By
Digital Pyrometer) |comparison method
RTD’s,
Thermocouple With
& Without indicator/
Controllers,
Temperature Using SSPRT Sensor

THERMAL- Indicator With with Multimeter

175 TEMPERATURE Sensor, Data Logger [indicator in Dry 250 °Cto 650 °C 0.17 °C
With Sensor, Block Calibrator by
Temperature Comparison Method
Transmitter/Switch,
Temperature
Transducer with
Indicators
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Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)
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RTD’s,
Thermocouple With
& Without indicator/
Controllers,
Temperature
Indicator With
Sensor,
Temperature Gauge,
Data Logger With
Sensor,
Temperature
Transmitter/Switch,
Temperature
Transducer with
Indicator

THERMAL-

176 | TEMPERATURE

Using SSPRT Sensor
with Multimeter
indicator in Hot Bath
by Comparison
Method

50 °Cto 250 °C

0.16 °C

RTD’s,
Thermocouple With
& Without indicator/
Controllers,
Temperature
Indicator With
Sensor,
Temperature Gauge,
Data Logger With
Sensor,
Temperature
Transmitter/Switch,
Temperature
Transducer with
Indicator

THERMAL-

177 | TEMPERATURE

Using SSPRT Sensor
with Multimeter
indicator Cold Bath
by Comparison
Method

-80 °Cto 50 °C

0.16 °C
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Y and Frequency) Capability(CMC)(*)
Measured /Instrument
Using Multiple N-
Type Thermocouple
THERMAL- Thermal Chamber, . (Minimum‘._)
178 Furnace, Oven (Multi |Sensors) with 250 °Cto 1200 °C 3.65 °C
TEMPERATURE oy . .
position calibration) |Paperless Recorder
by Comparison
Method
Thermal Chamber/
Oven/ Fluid Bath/
Refrigerator/ Deep |Using Multiple RTD
THERMAL- Freezer/Cold Room, |Sensors with
179 TEMPERATURE Autoclave / Paperless Recorder |-80 °Cto 250 °C 1.75 °C
incubator for by Comparison
industrial purpose Method
only (Multiposition
calibration)
Thermocouple With
& Without indicator/
Controllers,
Temperature Using S-type
Indicator With Thermocouple with
THERMAL- Sensor, Data Logger |Multi Function o o o
180 TEMPERATURE |With Sensor, Calibrator in Dry 650 °C to 3200 °5 1.37°C
Temperature Block Calibrators by
Transmitter/ Switch, |Comparison Method
Temperature
Transducer with
Indicators

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