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1.0
PURPOSE:

1.1
This procedure describes the process for the estimation of measurement uncertainty.
2.0
SCOPE:

2.1
This procedure applies to all ISO/IEC 17025:2017 accredited calibrations performed by Standard Meter Lab.
3.0
DEFINITIONS:

3.1
MEASUREMENT UNCERTANTY: In metrology, measurement uncertainty is a non-negative parameter characterizing the dispersion of the values attributed to a measured quantity. The uncertainty has a probabilistic basis and reflects incomplete knowledge of the quantity. All measurements are subject to uncertainty and a measured value is only complete if it is accompanied by a statement of the associated uncertainty. Relative uncertainty is the measurement uncertainty divided by the measured value.
4.0
RESPONSIBILITIES:
4.1
It is the responsibility of the Calibration Laboratory Manager to assure appropriate SRM’s with established uncertainties are defined and available for all accredited calibrations.
4.2
It is the Technicians responsibility to perform those calibrations using SRM’s previously defined.

5.0
RECORDS:

	Record
	Description
	Location
	Retention

	Service Request Form
i.e. (SML-123)

Calibration Certificate

SML-106
	Record of Inspections & Product Preservation 
Record of Equipment Calibration Status
	Copy AR Files
Electronic Company Server
	7 Years Minimum.
Life of the Device Plus 5 Years Min.


6.0 
METHOD
6.1
SML prepares MU budget for calibrations by taking 10 measurements and then puts all measurements, reference uncertainty, resolution, into the MU calculation spreadsheet for the Expanded Uncertainty. 
6.2
SML gets all of its primary reference materials (SRM’s) calibrated by external vendors. And for SRM’s appearing on our scope of accreditation vendors accredited to ISO/IEC 17025:2005 (or the latest edition as applicable) to the types of calibrations. Secondary standards are processed in house by our technicians.
6.3
Such accredited calibration vendors provide SML with calibration certificates containing the MU of the instruments they calibrated,
6.4
The Technician takes ten readings of each sub-test (calibration) of each test standard where numerical results are involved. Computing their standard deviations gives the type “A” Measurement uncertainty for each sub-test. 
6.5
 The Technician uses the root mean squares method to compute the overall expanded MU, from the individual MU’s of the instruments. 

For example, if the MU of instrument 1 is “a” and instrument 2 is “b” and instrument 3 is “c” , the overall MU = (a² + b² + c²) ½. To overcome the problem of different units, SML uses a, b and c as percentages of the ranges of the respective instruments.
6.6
When SRM’s specify a MU for their test methodology the technician uses that MU.

6.7
When a proficiency testing program or an inter-laboratory comparison testing program establishes a MU for a given test, The Calibration Laboratory Manager, in consultation with the Quality Assurance Coordinator and the Operations Manager, shall use the MU as appropriate. 

6.8
Human factors and environmental conditions do affect MU, but they are not quantifiable; so they are merely listed as factors affecting the MU, SML management utilizes adequately trained personnel to perform the tests.

6.9
When a calibration sample as received, is out of manufacturers tolerances by a very wide margin, and cannot be adjusted back into spec. The Technician does not compute the MU, but records a statement on the work order that states “Calculation of MU is not relevant in such case as it’s effect on interpretation of the test result is negligible. He/She then recommends the necessary repairs or replacement to the customer, in consultation with the Quality Assurance and the Operations Manager.
	Standard Meter Lab.
	



