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Step 1: Identify the measurand and all the input
values for the mathematical measurement model

v
Step 2: Determine an estimate
value for each input quantity

y

Step 3: Evaluate standard
uncertainty for each input

v
Step 4: Evaluate the covariances for all pairs of input
estimates with potentially significant correlations

Y

Step 5: Calculate the estimate of the measurand
from the mathematical model .

y .
Step 6: Determine the combined standard
uncertainty of the measurand, effective degree of
freedom, and coverage factor

b4

Step 7: Calculate the expanded
uncertainty of the measurand

v
Step 8: Report the result in an
uncertainty budget table

Figure 1
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Identify sources of uncertainty in a measurement

h 4

Propose a mathematical model representing the measurand
as a function of one or more observable quantities and
reference values

Modify the

Yes mathematical model

* by adding or reducing
sources of uncertainty

»

_ ¥

Make a predetermined rumber of measurements to
obtain the values of measurand and reference standard

Y

Propose associated parameters required
in the uncertainty analysis of correction
terms

r

Accept the Partlally Tota Delete the
proposal amend amend correction part

‘—-.—-
e e e =
WL T

y

Numerically evaluate sources of uncertainty factor by
factor following ISO-GUM procedure

Figure 3
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c oﬂggim Physical Meaning

Ry Résistance of the unit under test

Reer Resistance of the reference calibrated by an upper organization

H . | Ratio of Ry to Ryt directly obtained from DMM reading

A Correction to H associated with DMM input resistance

AHeeol Correction to H associated with DMM resolution

AHjear Correction to H associated with DMM circuit insulation

AHp, Correction to H associated with thermal electromotive force in the circuits

AH, g4 Correction to H associated with other sources 7

ARsetiomp Correction to R,y associa}ted wzth difference in temperature between R,
measurement and R.¢calibration

ARyt ponwer Correction o R associa?ed \?ith-difference in power consumption between Ry
measurement and R, calibration .

AR ceadn Correction to Ryt associated with drift of reference resistance values in time

AR paftrans Correction to Ryer associated with transportation

ARrefaad Correction to Ry.r associated with sources other than above

AR, aad1 Correction to Ry associated with source 1 other than above

AR, sat2 Correction to Ry associated with source 2 other than above

Figure 4
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Start

Input and confirm
basic information

. h 4
Propose and modify a
mathematical model

4
Start measurement for a predetermined number
of times by most reduced factors of uncertainty

h 4

Propose and modify parameters
for evaluating level of uncertainty

j

Calculate numerical values
of uncertainty parameters

y
Derive and print the uncertainty
budget table and calibration certificate

End

Figure 7
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Model

Component Physical Meaning

M, Unknown weight mass under temperature bemp=T

(/) ‘ B Electric current-mass conwversion factor when external temperature ¢ = £y
Alk/g)y Correction to (k/g)p based on the temperature diﬂ'e.rence between £ and T
(L~ Ledr Difference of feedback electric current of DMM when we put main reference

weight and unknown weight on the balance table, respectively

A(lx - Lephin. | Correction to non-linearity of DMM indication

L\ Resolution capability of DMM for electric current
1M, | | Nominal value of counter weight mass
M Calibrated value of main reference weight by upper level calibration laboratory
AMpy Correction tq the difference of buoyancy between main reference weight and
unknown weight
Myer Mass of sub main reference weight to be used for the calibration

Difference of feedback electric current when measuring electric current-mass
TLear- Lo conversion factor, adding sub-reference weight to main reference weight
(external temperature ¢ = )

Figare 9
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