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CALIBRATION
ISO/IEC 17025 Accreditation Granted: 14 July 2026

Certificate Number: L1145-1  Certificate Expiry Date: 24 July 2028

Chemical Quantities

Expanded Uncertainty of

Reference Standard,

Parameter / Equipment Range Measurement (+/-) Metho-d and/or
Equipment
1 uS/cm 0.62 uS/cm
10 uS/cm 0.62 uS/cm Comparison o
Conductivity Measuring 100 pS/ecm 2.2 uS/em mp ..
3 Accredited Conductivity
Instruments 1 000 pS/ecm 7.4 uS/cm Solutions
1414 pS/cm 7.4 uS/cm
10 mS/cm 80 puS/em
. Comparison to
3
pH Measuring Instruments (4 to 10) pH 0.02 pH Accredited pH Solutions
Electrical — DC/Low Frequency
. Expanded Uncertainty of Reference Standard,
Parameter / Equipment Range Method and/or
Measurement (+/-) .
Equipment

Capacitance — Source
(Simulation)

Comparison to

50 Hzto 1 kHz (0.33to 11) nF 15 mF/F + 20 pF . . .
50 Hz to 1 kHz (11 to 110) nF 5 mF/F + 0.2 nF Mult‘f‘iléao&gtaelr‘brator’
50 Hz to 1 kHz (0.11 to 3.3) uF 8 mF/F + 0.3 nF
50Hzto 1 kHz (33to11) uF 6 mF/F + 20 nF
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Electrical — DC/Low Frequency

Parameter / Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method and/or
Equipment

Capacitance — Source
(Simulation)

(50 to 400) Hz

(50 to 200) Hz

(50 to 100) Hz

(11 to 33) uF
(33 to 110) uF
(0.11to 1.1) mF

4 mF/F + 40 nF
8 mF/F + 0.12 uF
14 mF/F + 0.27 uF

Comparison to
Multifunction Calibrator,
LCR Meter

Capacitance — Measure

(0.1 to 10 000) nF

0.25 % of reading

Comparison to

(0.1to 1) kHz Digital RLC Meter
Up to 220 pA 70 uA/A + 10 nA
(0.22t0 2.2) mA 69 uA/A + 10 nA Comparison to
DC Current — Source (2.2 to 22) mA By + 0.1 uA Multifunction Calibrator,
(22 to 220) mA SLnA/A+1 A Digital Multimeter
(0.22t02.2) A 0.11 mA/A + 36 pA
(2.2t010) A 0.7 mA/A + 0.4 mA
Comparison to
DC Current Clamp-on Meters (10 to 500) A 4 mA/A Multifunction Calibrator,

Current Coil

(10 to 100) pA

22 pA/A +2nA

(0.1 to 1) mA 21 pA/A + 11 nA Comparison to
DC Current — Measure (1 to 10) mA 21 puA/A + 110 nA Multifunction Calibrator,
(10 to 100) mA 38 uA/A + 1 pA Digital Multimeter
(0.1to 1) A 122 uA/A +20 nA
Comparison to
DC Current — Measure (1to100) A 35 uA/A +0.23 mA Current Shunt,
Digital Multimeter
(22 to 220) A
40 Hz to 1 kHz 0.48 mA/A + 30 nA
(1to5)kHz 0.8 mA/A + 60 nA
(5to 10) kHz 2 mA/A +0.1 pA
(0.22t0 2.2) mA
40 Hz to 1 kHz 0.18 mA/A + 70 nA
(1to5)kHz 0.81 mA/A + 0.6 pA
(5to 10) kHz 2 mA/A+12pA Comparison to
AC Current = Source (2.2t0 22) mA g Multifunc?ion Calibrator
40 Hz to 1 kHz 0.5 mA/A +0.43 pA
(1to5) kHz 0.81 mA/A + 6 pA
(5t0 10) kHz 2 mA/A + 12 pA
(22 to 220) mA
40 Hz to 1 kHz 0.24 mA/A +4 pA
(1to5)kHz 0.81 mA/A + 60 pA
(5to 10) kHz 2 mA/A +0.12 mA
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Electrical — DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

Parameter / Equipment Range Measurement (+/-) Meth().d and/or
Equipment
(0.22t02.2) A
40 Hz to 1 kHz 0.9 mA/A + 50 pA
AC Current — Source (1to 5)kHz 1 mA/A +0.11 mA Comparison to
(5to 10) kHz 1.2 mA/A +0.23 mA Multifunction Calibrator
(2.2t0 10) A
40 Hz to 1 kHz 2.2 mA/A
Comparison to
AC Current — Source (10to 540502 A400 H 5 mA/A Multifunction Calibrator,
(45 to 400) Hz y Current Coil
(10 to 100) pA
(20 to 45) Hz 5 mA/A +35nA
45 Hzto 1 kHz 0.71 mA/A +35nA
(0.1to 1) mA
(20 to 45) Hz 5 mA/A +0.3 pA
45 Hzto 1 kHz 0.4 mA/A +0.2 pA
(Ito 10) mA Comparison to
AC Current — Measure (20 to 45) Hz S mA/A +2 pA 3.5 Digirt) Multimeter
45 Hzto 1 kHz 0.4 mA/A +2 pA '
(10 to 100) mA
(10 to 20) Hz 0.41 mA/A +22 pA
(45 to 1 000) Hz 0.4 mA/A +20 pA
0.1to 1) A
(20 to 45) Hz 1 mA/A +0.2 mA
45 Hzto 1 kHz 5 mA/A +0.2 mA
Inductance — Measure 1 kHz Comparison to
1 kHz ImHtol H 300 mH/H Digital RLC Meter
Inductance — Source I kHz .C.O mparison to
(Fixed Artifact) 100 mH 0.12 mH Digital RLC Meter,
Standard Inductor
0Q 7 mQ
1Q 0.26 mQ
Resistance — Source 1.9Q 0.26 mQ .Comparison to
(Fixed Simulation Points) 10 Q 0.4 mQ Multifunction Calibrator,
19 Q 0.72 mQ Digital Multimeter
100 Q 2.3 mQ
190 Q 4.8 mQ
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Electrical — DC/Low Frequency

Expanded Uncertainty of

Reference Standard,
Method and/or

(220 to 1 100) V

13 WV/V + 0.7 mV

Parameter / Equipment Range Measurement (+/-) :
Equipment
1 kQ 17 mQ
1.9 kQ 38 mQ
10 kQ 0.18 Q
19 kQ 0.43 Q
Resistance — Source 100 ke = .Comp‘arison .to
(Fixed Simulation Points) 190 kQ 4 Q Multl.fqnctlon Cahbrator,
1 MQ 31Q Digital Multimeter
1.9 MQ 54 Q
10 MQ 0.54 kQ
19 MQ 1.2 kQ
100 MQ 15 kQ
Resistance — Source 1 G 10 MQ . Compg rison to
(Fixed Artifacts) 10 GQ 0.1 GQ ngh .Resmtan.ce Box,
100 GQ 24 GQ Digital Multimeter
(0.1to 10) Q 18 nQ/Q + 62 uQ
(10 to 100) Q 16 pQ/Q +0.57 mQ
(0.1to 1) kQ 14 pQ/Q +0.52 mQ
Resistance — Measure (1 to 10) kQ 13 pQ/Q + 5.4 mQ Comparison to
(10 to 100) kQ 14 pQQ/Q + 56 mQ 8.5 Digit Multimeter
(0.1to 1) MQ 20 pQ/Q+2.2Q
(1 to 10) MQ 61 pQ/Q+0.11 kQ
(10 to 100) MQ 0.6 mQ/Q +2.1 kQ
Pt 385, 100 Q
Electrical Simulation of RTD (-200 to 0) °C 0.08 °C Comparison to
Indicating Devices — Source (0to 630) °C 0.08 °C Multifunction Calibrator
(630 to 800) °C 0.27 °C
(0t0 220) mV 10 uV/V +1puVv
(022t022) V 10 pV/V + 1.4 pv Comparison to
DC Voltage — Source (22t022) V 10 uV/V +9 uv Multifunction Calibrator,
(22t0220) V 11 pV/V+0.1mV Digital Multimeter

DC Voltage — Measure

(0.1 to 100) mV
(0.1to 1)V
(1to 10)V

(10 to 100) V

(100 to 1 100) V

11 pV/V +0.6 pV
10 pV/V + 0.5 pV
9 uV/V +2 uV
13 WV/V + 55 uv
12 uV/V +0.42 mV

Comparison to
8.5 Digit Multimeter

DC High Voltage — Measure

(0.1 to 10) kV

04V/kkV+1V

Comparison to
High Voltage Meter
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Electrical — DC/Low Frequency

Parameter / Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method and/or
Equipment

AC Voltage — Source

(0.1t02.2) mV
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 20 kHz
(20 to 100) kHz
(100 to 300) kHz
(300 to 500) kHz
500 kHz to 1 MHz
(2.2t022) mV
(10 to 20) Hz
(20 H to 40) Hz
40 Hz to 20 kHz
(20 to 100) kHz
(100 to 300) kHz
(300 to 500) kHz
500 kHz to 1 MHz
(22 t0 220) mV
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 20 kHz
(20 to 100) kHz
(100 to 300) kHz
(300 to 500) kHz
500 kHz to 1 MHz
(0.22t022)V
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 20 kHz
(20 to 100) kHz
(100 to 300) kHz
(300 to 500) kHz
500 kHz to 1 MHz
(22t022)V
(10to 20) Hz
(20to 40) Hz
40 Hz to 20 kHz
(20 to 100) kHz
(100 to 300) kHz
(300 to 500) kHz
500 kHz to 1 MHz

0.7 mV/V + 6 v
0.26 mV/V + 6 uv
0.14 mV/V + 6 nv
0.42 mV/V + 6 uv
1.1 mV/V +9 uVv
1.5 mV/V + 18 uV
22 mV/V +35uV

0.7 mV/V + 7 uV
0.28 mV/V + 7 pV
0.15mV/V + 7 pV
0.47 mV/V + 7 pV
1 mV/V +9 uV
1.5mV/V + 17 uV
2 mV/V + 35 uv

0.7 mV/V + 19 uVv
0.29 mV/V + 11 pV
0.29 mV/V + 11 pV
0.15mV/V + 11 pv
1 mV/V + 30 uV
2 mV/V + 46 uV
2 mV/V + 60 uv

0.7 mV/V+0.12 mV
0.21 mV/V + 35 uV
0.11 mV/V +6 uv
0.17 mV/V + 22 uv
0.32 mV/V+0.1 mV
0.56 mV/V +0.17 mV
3mV/V+1.1mV

0.7 mV/V +1mV
0.21 mV/V +0.34 mV
0.1 mV/V + 80 uv
0.16 mV/V +0.23 mV
0.33mV/V+1mV
0.7mV/V+2mV
1.6 mV/V + 6 mV

Comparison to
Multifunction Calibrator,
Digital Multimeter
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Electrical — DC/Low Frequency

. Reference Standard,
. Expanded Uncertainty of
Parameter / Equipment Range Method and/or
Measurement (+/-) Equipment
(22 t0 220) V
(10 to 40) Hz 0.7mV/V+12mV Comparison to
AC Voltage — Source 40 Hz to 20 kHz 0.11 mugV + 1.2 mV Multifunction Calibrator,
(2200 1 100) V Digital Multimeter
(45t0 50) Hz 0.6 mV/V +70 mV
50 Hzto 1 kHz 0.11mV/V+5mV
(0.1 to 10) mV
40 Hz to 1 kHz 0.33 mV/V + 6.6 uvV
(1t020)kHz 0.23 mV/V + 6 uv
(20 to 50) kHz 0.36 mV/V + 6 uV
(50 to 100) kHz 5.6 mV/V+3.6 uV
(100 to 300) kHz 46 mV/V +3.9 uv
(10 to 100) mV
40 Hz to 1 kHz 0.14 mV/V +9 uv
(1 to 20) kHz 0.14 mV/V + 8.5 uv
(20 to 50) kHz 0.18 mV /V+9.2 uv
(50 to 100) kHz 0.35mV /V+7.5uv
(100 to 300) kHz 0.92 mV /V + 5.8 uv
300 kHz to 1 MHz 3mV/V+15uV
(1to2) MHz 11 mV/V + 64 uVv
0.1to)V Comparison to
AC Voltage - Measure [ 40)Hz to 1 kHz 0.1 mV/V + 48 uV 8.5 Digirt) Multimeter
(1 to 20) kHz 95 uV/V + 24 uv
(20 to 50) kHz 0.17 mV/V + 24 uV
(50 to 100) kHz 0.36 mV/V + 26 uV
(100 to 300) kHz 0.93 mV/V +25uV
300 kHz to 1 MHz 3mV/V+0.13mV
(1to2) MHz 12 mV/V +0.18 mV
(1to10) V
40 Hz to 1 kHz 0.1 mV/V +0.48 mV
(1 to 20) kHz 95 uV/V + 0.24 mV
(20 to 50) kHz 0.17 mV/V + 0.24 mV
(50 to 100) kHz 0.36 mV/V +0.26 mV
(100 to 300) kHz 1 mV/V +0.25mV
300 kHz to 1 MHz 3mV/V+13mV
(1to2) MHz 11 mV/V+22mV
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Electrical — DC/Low Frequency

Parameter / Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method and/or
Equipment

AC Voltage — Measure

(10 to 100) V
40 Hz to 1 kHz
(1t020)kHz
(20 to 50) kHz
(50 to 100) kHz
(100 to 300) kHz
(100 to 1 000) V
40 Hz to 1 kHz

0.25 mV/V +5mV
0.24 mV/V +2.4 mV
0.24 mV/V +2.5mV
0.42 mV/V +2.3mV

1.4 mV/V +2.3 mV

0.5 mV/V +25 mV

Comparison to
8.5 Digit Multimeter

AC High Voltage — Measure

(0.1to 10) kV
60 Hz

1.5V/kV+03V

Comparison to
High Voltage Meter

Electrical Simulation of
Thermocouple Indicating
Devices — Measure/Source

Type C
(0to 1 000) °C
(1000 to 1800) °C
(1800to2316)°C
Type E
(-250 to -100) °C
(-100 to -25) °C
(-25t0 350) °C
(350 to 650) °C
(650 to 1 000) °C
TypeJ
(-210 to —100) °C
(-100 to —30) °C
(-30to 150) °C
(150 to 760) °C
(760 to 1 200) °C
Type K
(-200 to —100) °C
(-100 to 120) °C
(120 to 1 000) °C
(1000to1372)°C
Type R
(0to 250) °C
(250 to 1 000) °C
(1000 to 1767)°C
Type T
(-250 to —150) °C
(-150to 0) °C
(0 to 400) °C

0.35°C
0.6 °C
1°C

0.58 °C
0.19 °C
0.18 °C
0.2°C
0.25°C

0.31°C
0.19 °C
0.17 °C
0.2°C
0.27 °C

0.38 °C
0.19 °C
0.3°C
0.46 °C

0.66 °C
0.41 °C
0.47 °C

0.73 °C
0.28 °C
0.19 °C

Comparison to
Multifunction Calibrator
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Electrical — DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

Parameter / Equipment Range Measurement (+/-) Meth().d and/or
Equipment
Oscilloscopes
Time Markers

into 50 Q load 2nsto 1 pus 12 ms/s

2ustoSs 14 ms/s
DC Voltage Fluke S500A/300

into 50 Q load (0to22)V 3mV/V+0.12mV Multifunction Calibrator
into 1 MQ load (0to33)V 3mV/V+0.12mV

Square Wave

into 50 Q load| 1.8 mV p-pto 2.2V p-p 4mV/V+0.17mV
into 1 MQ load| 1.8 mV p-p to 105 Vp-p 4 mV/V+0.17mV
Oscilloscopes
Leveled Sine Wave —
Amplitude
into 50 Q|50 kHz (reference)

Leveled Sine Wave — Flatness

5 mVp-pto 5.5 Vp-p
50 kHz to 100 MHz
S mVp-p to 5.5 Vp-p
(100 to 300) MHz
5 mVp-p to 3 Vp-p

23 mV/V + 0.24 mV

41 mV/V+0.35mV

50 mV +0.35mV

Comparison to
Fluke 5500A/300
Multifunction Calibrator

into 50 Q load|50 kHz to 100 MHz
SmVto55V 18 mV/V+0.13 mV
(100 to 300) MHz
SmVto3V 27 mV/V +0.16 mV
Oscilloscopes
Leveled Sine Wave —
Frequency Comparisons to
into 50 Q load 50 kHz to 300 MHz 6 kHz/MHz Fluke 5500A/300
Multifunction Calibrator
300 MHz to 1 GHz 24 kHz/MHz Leveled Sine
Wave Generator
Oscilloscopes Comparison to
Edge — Risetime Fluke 5500A/300
into 50 Q load 1 kHz to 1 MHz 1.2 ns Multifunction Calibrator
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Length — Dimensional Metrology

Parameter / Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method and/or
Equipment

Cylindrical Plugs ?

(0.004 to 1) in

(31 +2.2L) pin

Comparison to
Laser Micrometer

Comparison to

. 12 . .
Indicators Upto4in (56 + 7L) pin Gage Blocks
. . Uptolin (44 + 3L) pin Comparison to
1,2

Outside Micrometers (1t08) in (40 + 12L) uin Gage Blocks
Comparison to

Height Gages 2 Up to 24 in (660 + 4L) pin Gage Blocks,

End Rods
Comparison to
Calipers 2 Up to 24 in (420 +9L) pin Gage Blocks,
End Rods
. : Comparison to
Steel Rules Up to 36 in 0.015 in Master Steel Rule
Mass and Mass Related
. Expanded Uncertainty of Reference Standard,
Parameter / Equipment Range Method and/or
Measurement (+/-) .

Equipment

. Up to 110 scth 3.4 scth Comparison to
Variable Area Flowmeter (110 to 200) scth 2.5 scfh Master Digital Flowmeter
Force Gauges (10 to 1 000) gf 0.003 % of reading + 90 mgf ngn%)ﬁlzzri ;O
(Tension Only) (1 to 10) kgf 1.2 gf

Class 1 and 2 Weights

Force Gauges

(0.5 to 100) Ibf

0.006 % of reading + 0.013 Ibf

Comparison to
NIST Class S, Q, and F

(Tension Only) (50 to 400) 1bf 0.12 Ibf Weights
Pressure Measuring Devices (0.01 to 1) inH,O 0.001 inH,O Comparison to
& (1 to 10) inH,O 0.016 inH,O Pressure Module
Pressure Measurine Devices (10 to 300) inH,O 0.09 inH,O Comparison to
& (300 to 650) inH,O 0.2 inH,O Dead Weight Tester
. . . . . Comparison to
0 + .
Pressure Measuring Devices (10 to 1 000) psig 0.03 % of reading + 0.004 psi Dead Weight Tester
Pressure — (1 000 to 2 000) psig 2.4 psi Comparison to
(2 000 to 5 000) psig 4.3 psi Digital Pressure
Measure/Source : . .
(5 000 to 10 000) psig 6.8 psi Calibrator
Vacuum — Comparison to
Measure/Source (-29.9 to 0) inHg 0.03 inHg Digital Vacuum
Calibrator
This Scope of Accreditation, version 011, was last updated on: 14 July 2026 and is valid only when accompanied by the Certificate. Page 9 of 11
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Expanded Uncertainty of

Reference Standard,

Parameter / Equipment Range Measurement (+/-) Meth().d and/or
Equipment
Scales and Balances ASTM E617 Class 1
(0.01 mg Resolution) Upto 100 g 80 ug weights, Class 2 weights,
(0.01 mg Resolution) (100 to 200) g 98 ug and NIST Handbook 44
(1 mg Resolution) (200 to 2 000) g 3 mg utilized in the calibration
(1 mg Resolution) (2to5) kg 6 mg of the weighing system.
Scales and Balances NIST Class F weights and
(0.001 1b Resolution) Up to 100 Ib 0.002 % of reading + 0.001 1b NIST Handbook 44
(0.1 Ib Resolution) Up to 820 1b 0.003 % of reading + 0.088 1b utilized in the calibration

(1 1b Resolution)

Up to 3 280 Ib

1.21b

of the weighing system.

Torque Transducer

(1 to 20) Ibf-in
(20 to 3 000) Ibf-in

0.05 % of reading + 0.005 Ibf*in
0.07 % of reading + 0.017 1bf*in

Comparison to
Torque Arm,
Weights

Torque Wrenches

(1 to 5) Ibfin
(5 to 3 000) Ibf-in

0.5 % of reading + 0.005 1bfin

0.6 % of reading + 0.002 5 Ibf"in

Comparison to
Digital Torque Calibrator

Thermodynamic

Expanded Uncertainty of

Reference Standard,

Parameter / Equipment Range Measurement (+/-) Metho-d and/or
Equipment
Comparison to
1 (0 to 90) %RH 1.4 %RH .
Humidity — Source/Measure ! Vaisala HM70
' (90 to LR 22 e Temp/Humidity Meter
Temperature Measuring Compa'rls(-)n to
. (-100 to 155) °C 0.076 °C Dry Well with integrated
Devices
RTD probe
. Comparison to
Temp erzgléiicl\e/lseasurmg -196 °C 0.7 °C LN monitored with
RTD with Indicator
Temperature — Measuring (-196 to 200) °C 0.02 °C Comparison to
Devices (200 to 600) °C 0.04 °C SPRT with Indicator
Temperature — Measuring Comparison to
. (600 to 1 000) °C 1.4°C Thermocouple Probe,
Devices o
Digital Thermometer
o o Comparison to
Temperature — Measure (-196 to -35) °C 0.7 °C RTD with Indicator
Comparison to
Temperature — Measure (-35t0 400) °C 0.04 °C 7.5 Digit Multimeter,
SPRT
Comparison to
Temperature — Measure (400 to 1 000) °C 1.7 °C Thermocouple Probe,

Digital Thermometer

This Scope of Accreditation, version 011, was last updated on: 14 July 2026 and is valid only when accompanied by the Certificate.
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Thermodynamic
; Expanded Uncertainty of Reference Standard,
Parameter / Equipment Range Method and/or
Measurement (+/-) ;
Equipment
o o Comparison to
3 oC R OC Fluke 4181
100 °C 0.9 °C Infrared Calibrat
Infrared Thermometers 200 °C 1.5°C nirared Calibrator
° o (flat plate)
350 °C 24°C =
500 °C 3.5°C €= (09 to 1),
i A=(8t0o14) um
Time and Frequency
; Expanded Uncertainty of Reference Standard,
Parameter / Equipment Range Method and/or
Measurement (+/-) .
Equipment

Comparison to

Frequency — Measure ! 1 mHz to 1.3 GHz 0.000 9 % of reading Electronic Counter
Frequencies generated by
' o . Signal Generator/Level
Frequency — Source 1 mHz to 1.05 GHz 0.000 9 % of reading Generator monitored by an
Electronic Counter.
Contact Tachometers !+ (300 to 1 800) RPM 0.2 RPM Tacf:;g;g?g:ﬁg;a tor
Non-Contact Tachometers '2 | (10 to 100 000) RPM 0.03 RPM Fuigggfgse%‘;:;tor
Stopwatch Uptold 49 ms/d Elggrrrrérr)l?zl?guﬁer
Process Timer ! Uptold 0.6 s/d chg;:;;g;lto

Calibration and Measurement Capability (CMC) is expressed in terms of the measurement parameter, measurement range, expanded uncertainty of measurement and
reference standard, method, and/or equipment. The expanded uncertainty of measurement is expressed as the standard uncertainty of the measurement multiplied by a
coverage factor of 2 (k=2), corresponding to a confidence level of approximately 95%.

Notes:

1. Onssite calibration service is available for this parameter, since on-site conditions are typically more variable than those in the laboratory, larger measurement

uncertainties are expected on-site than what is reported on the accredited scope.

2. L =length in inches; RPM = revolutions per minute.
3. The Range values presented here are Nominal and the actual values will be utilized at the time of calibration, with the appropriate Measurement Uncertainty.
4. Unless otherwise specified in the far-right column, the calibration procedure utilized by the laboratory was written and validated internally.

N

Jason Stine, Vice President
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