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Background of ISO 11352:2012
*is based on the 2"? edition of the NORDTEST
TR 537
*focused on ,Water quality” because it was
developed by the ISO TC 147 “Water quality”
* revision probably starts in 2023
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In this sheet three approaches are
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Standard deviation:
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For more details see
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* yellow cells contain formulas

Number of measurements for the range (2, 3, 4 or 5)

uncertainty based on validation
sheet °s from range”, cell M4 data.

transfer to sheet "Total"

Remarks: [

* blue cells are selection boxes

* blue text boxes are for information

user to make individual adjustments
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Reproducibility within Laboratory.
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‘Combined uncertainty component Use |

Total Combined Standard uncertainty u
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Data and calculations
on the precision part

Intended for
summarising the results
and used as cover of
the documentation

Data and calculations
on the trueness part
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Sheet ,total” - |

Estimation of measurement uncertainty V231 rel
for the determination of [
in
using
for the concentration range:
on the basis of

1SO DIS 11352:2010 Water quality — Determination of measurement uncertainty based on
validation data

calculated by ] | |
Date: | | Signature:

* Specification of the measurand
* Possibility to sign the printed document
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* final result
will be here

Reproducibility within Laboratory URw
rel. standard
No. contribution uncertainty
1
2
3]
Combined uncertainty component URw
Method and Laboratory Bias Upias
rel. standard
No. contribution uncertainty
1
2
3
Combined uncertainty component Upias
Total Combined Standard uncertainty u
Expanded Uncertainty U k-factor

© 2015 Dr. M. Koch, Institute for Sanitary Engineering, Universitat Stuttgart, www.agsbw.de
The use of this EXCEL-sheet is free, as long as the copyright statement is not removed.
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« Summary of precision and trueness part
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Sheet ,,reproducibility”

Reproducibility within laboratory Urw

A) Control sample, covering the whole analytical process

Standard deviation:

at concentration:

rel standard deviation: transfer to sheet "Tota"
In this sheet three approaches are

Remarks: [ ] |given to quantity the uncertainty
contribution caused by the
impreci

B) Control sample, not covering the whole analytical process. Please choose the most

8.1 resul from the control sample [FamEtben

Standard deviation:
at concentration:
rel standard deviation:

For more details see
1SO DIS 113522010 Water qualty
— Determination of measurement
uncertainty based on validation
data.

8.2 component from changing matrices and concentrations (from rar

Mean rel. range: sheet s from range", cell M4
Number of measurements for the range (2. 3, 4 or 5)

rel. standard deviation:

Combination: transfer to sheet "Totar"

Remarks: [ I

Emﬂ *s from range", cell M4
C.2 "Long term? component

Estimation for standard deviation
based on [ ]

[iransfer to sheet "Total"

Remarks: [ |

C) Unstable control samples
C1 Repeatabilty

Mean rel. range:

Number of measurements for the range (2, 3, 4 or 5)
‘Standard deviation:

Combination:
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8.2.2 Control samples covering the
whole analytical process

uRW = SRW

8.2.3 Using standard solutions as
quality control samples

— 2 2
Ug, = \/uRw,stand + Urrange
calculated from mean range
8.2.4 Unstable control samples

— / 2 2
uRw - ur,range ;uRW,bat

variations between batches,
e.g. from scientific
judgement
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Sheet ,,method and laboratory bias”

one reference material

several reference materials

f

B interlaboratory comparisons

I

recovery experiments

AQ-S \?\lai?r??émberg
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Sheet ,,method and laboratory bias”
8.3.2 Analysis of suitable reference materials
T ===l one reference material
N e S 2
e ) T b
E =l e up, = |b?+ + u(Z:
/nM ref
P several reference materials
%: _ —2 2
i % %ﬂh — Up = 1’ucref + brms
S with
I 2(b;)?
rms nr
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10

Universitat Stuttgart 5



Eurachem/CITAC Scientific Workshop -
Measurement uncertainty evaluation based on in-
house validation data

25-26 October 2022

Sheet ,,method and laboratory bias”
8.3.3 Participation in interlaboratory comparisons
own results

Drms

Njic

© arithmetic mean
Nvalves  u(c)

® robust mean
e (%) Unc. in % Conf.tevel u(c.) °

SR,i

I‘l’lp,i

u'Cref'i = or

uCref,i

transfer to sheet "Total"

finally w, = \/agm 4 Dl
AQS
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x(D)?

uncertainties of the assigned values
from PT provider information or
calculated for consensus values

S .
= 1.25 x —RL_

/Tlp‘i

Baden-
Wiirttemberg
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Sheet ,method and laboratory bias“
8.3.4 Recovery experiments
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recovery by

X (by)?
ny
and finally u, = /brzms + uczldd

12 AQS
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— uncertainties of the spiking
o ¢ concentration ucyp,,
I I e.g. from a certificate
Uncertainty of the spike: Uge
Pl e e s v * added volume
: i Uy = \/uV,b + Uy rep
- « andthus uggg = |u? + u?
St oty [ Jrartrt shot et add v conc
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standard

deviation
rel. standard deviation

Auxiliary sheet
,m and s from data“

values

+ simple tool to calculate

Remarks:

This sheet is a tool to calculate
the arithmetic mean and the
deviation from a data

If you need more than one
calculation of this kind just copy|

the whole sheet "m and s from
data”
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arithmetic mean,

standard deviation and
relative standard deviation
from a set of data
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Auxiliary sheet
,$ from range”

1istvalue 2ndvalue 3rdvalue 4thvalue 5th value
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mean range rel. range
number of measurem. total mean
s (absolute) | mean range
s (relative) | mean rel. range
Remarks:
This sheet is a tool to calculate
standard

a
deviation (cells H3 and H4
resp.) from the mean of ranges
(e.g. from a

[chart). The "mean rel. range’
(cell M4) is needed for the
calculation of the il

part of the uncertainty in sheet

21

BRNBHRREN

(cells E13 or
£20).
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* tool to calculate the mean range and mean rel. range of a set of
replicated results as a basis to calculate the repeatability standard
deviation (Annex A)
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Auxiliary sheet
,combination”

With this sheet you may calculate
deviation __confidence level _denominator u standard deviations (standard
deviation __confidence level _ : skt

other

of error (uncertainty) propagation.

o =\UP + U3+ U]

:
5

If this sheet is not sufficient for your
ions, just copy the whole
combination sheet "combination®

* can be used if there is a need to calculate
the square root of the sum of squares of several contributions
,uncertainty propagation®

AQS i
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Summary

* The tool 1:1 reproduces the standard ISO 11352:2012

* There are two versions, one to calculate mu in quantity units,
one to calculate relative mu — both versions in German and in
English

For more details on the calculation please consult the standard

This tool is quite popular in Germany and available from
www.agsbw.de/en

Baden-
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Thank you very much!

Dr.-Ing. Michael Koch

University of Stuttgart

Institute for Sanitary Engineering,
Water Quality and Solid Waste Management

AQS Baden-Wiirttemberg
Bandtéle 2
70569 Stuttgart

GERMANY

E-Mail: Michael.Koch@iswa.uni-stuttgart.de
Phone +49 (0) 711 685-65444
Fax +49 (0) 711 685-55444
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