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“Estimation of Uncertainty in Electrical
measurements”
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acronyms

Full Name

Meaning

R

Resistance
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m

milli (measure unit)

(st alB) 3255 1000= e 1

Q

ohm
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N.V

Normal value
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Uncertainty
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UNIT Under Test
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Digital Multimeter
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Uncertainty type “A”

Uncertainty type “B”
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Numerical example

Expression

Measured value
(Indicated or
displayed)

Example

M.V =1.004 Q

Note

It is the average value of 10
measurements taken by the

reference standard (Master)

(digital multimeter)




Expression

Final Reported
Value

Example

X=AViU

X=1.007 Q £ 0.002 Q

Final form of the calibration
result in calibration
certificate) -\ J<ad)
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Calibration of DMM Siragiila JUiasd 8 plaa 5 et Sl

1.00@050
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Client Requested
#:

Calibration Date: s sk o ok ok

Master_Calibrated UMA @ (23 +1)C
By:
Lab_Temperature: (23+2)C

Relative Humidity: (50+10)%

Unit Under Test: 6/2 Digital Multimeter (HP-3458A,
s/n: ... )
Master Used: Fluke-5522A Multifunction Calibrator

Approved by: Eng. **%**
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The Most Common Sources of Uncertainty in Measurements
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Stability of reading during the process
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Calibration certificate of the reference standard used
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Specifications of the Manufacturer (Accuracy in Catalog)
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Resolution power of UUT
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Cables used: loading — different terminal material
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Changes in environmental conditions
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Drift in the reference value since last calibration




Type-A Evaluation “Repeatability (UA)”

Example(100Q):
n =10
el 810 s $=0.00182574 Q
100 Wied Aggaadaglid  Y(A) =S/V10= 0.57735x10°3 Q
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Standard Value (from Cal. Lab) = 100.000 V

Indicated Value (UUT), (your device) = 99.987 V
Error (deviation) of UUT = Ind. — Stand =- 0.013 V
Correction of UUT =+ 0.013 V
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used device(std.)
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:(100 V) s 2 3a (50.000 V)
« l-year Spec. =% 30 ppm
=(B0E-6) x50 V=15E-3V=15mV

1-year Spec. =% 0.02 %
=(0.02/100) x50 V=0.01 V=10 mV

1-year Spec =t (5ppm of reading + 12 ppm of range)
=(5E-6) x50 V+ (12E -6) x 100 V
=145E-3V =1.45mV

1-year Spec =+ (5ppm of reading + 12 pV)
=(bE-6)x50V+(12E-6) V
=2.62E -4V =0.262 mV

1-year Spec =t (5ppm of reading + 3 count) o
=(5E-6) x50 V+ (3x0.001) V | rer 2 oo Csoe)
=3.25E-3V =3.25 mV =3 @ (99%)
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Changes of the Environmental Conditions
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Reported Value @ 2012 = 99.993 V
Reported Value @ 2015 = 99.987 V
Annual Drift Error = ((99.987 —99.993) / 3 ) =- 0.002 (V/year)
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K =1 (for 68% of confidence level)
K =2 (for 95% of confidence level)
K3= (for 99% of confidence level)
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Calibration Certificate
Central Organization for Standardization and Quality Control (COSQC)

Metrology Department/Electrical &Electronic Section/Electrical Lab.
Box13032 Aljadria street,Baghdad ,Tel:7765180 E-cosqc@cosqc.gov.ig

Certificate No : ELE/ no.of utt /yyyy

Date of issue: dd / mm / yyyy

Customer
Name:
Address:
Item under calibration
Description
Manufacturer:
Model:

Serial number:

Other identification:

Date of reception:

i Order No.:

Condition of reception:

Standard(s) used in the calibration

Description:

Manufacturer:

Model:

Serial number:

Other identification:

Code No.: \ \

Calibration information

Date of calibration:

dd / mm /yyyy Dueto dd/mm/yyyy

Place of calibration:

Electrical Lab.

Method(s) of calibration:

PRO TC-012-2

Calibrated quantity:

Results of calibration:

Attached a complete result in Annex 1 of this certificate.

Measurement uncertainty:

The reported expanded uncertainty is based on Guide JCGM 100:2008(GUM).
Standard Uncertainty multiplied by coverage factor k=2 to give confidence level of 95%..

Metrological traceability:

The traceability of measurement results to the Sl units is issued by the National standard maintained at Central Organization for
Standardization and Quality Control through Calibration certificate (GILV-0024,GILV-0091) issued by UME Calibration in ( 01-2016),(
02/2016)

Environmental conditions of calibration:

Temperture : °C
Humidity %

Observations, opinions or
recommendations:

SN B B plaal) uildil) Mg

Khulood khalid

Approved by: Head of Metrology Dept.

This Certificate is issued in accordance with the laboratory accreditation requirements. It provides traceability of measurement to recognized national standards, and to the units

Of measurement realized at the COSQC or other recognized national standards laboratories. This certificate may not be reproduced other than in full by photographic process. This certificate refers only to the particular

item submitted for calibration.
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Central Organization for Standards and Quality Control R ETN
(COSQC)
Electrical & Electronic Section

Electrical Lab. Acewaledtan

Certificate No.: ELE /???? | yyyy
Date of issue: dd /mm /yyyy
Date of calibration: dd / mm /yyyy

ACV @55Hz
Applied Value Measured Value Deviation (Error) Exp.
Uncertainty
ACA @55Hz
Applied Value Measured Value Deviation (Error) Exp.
Uncertainty
Approved by: Calibrated By: Revised By:
TkTHTRTK TkwRTRTE ARt L]

dd . mm .yyyy

This Certificate is issued in accordance with the laboratory accreditation requirements. It provides traceability of measurement to recognized national standards, and to the units of measurem
realized at the COSQC or other recognized national standards laboratories. This certificate may not be reproduced other than in full by photographic process. This certificate refers only to th
particular item submitted for calibration.
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1- ISO /IEC 17025 International standard “General requirement for
the competence of testing & Calibration laboratory”.

2- Calibration certificate of digital DMM calibrated by UMA in
turkey of primary device of electrical lab in COSQC.

3- daglal) gy Adlatial) Cilathiaall g dalad) g dpalad) asaliall" L gl g siall A gal) anaall
2017 (A9 Arsdo/aate daa) dabudl ,a sdan 55 20124505

4- Catalogue of standard calibrator &DMM “1-year spec.”
5- EURAMET cg-15 version 3.0(02/2015)

“Guideline on the calibration of digital DMM”.
6- “A beginner’s guide to uncertainty of measurement “
By Stephanie Bell / issue 2 “NPL”.
7- “Catalogue of standard DMM 8508A.
8- ISO Guide to the Expression of Uncertainty in Measurements

: L gl g iall Jlaa (b Ay L) 48 Abgd) 43 jaual 2
ISO Technical Advisory Group on Metrology.

9- 1ISO/TAGA/WG3): i ¥ Jlaa (B A gal) &l jlaa) gl s

The Expression of Uncertainty and Confidence in Measurement (M3003).




