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Principle of ISO 11352

Precision

Estimation of random errors
Uncertainty component for
reproducibility within the laboratory ug.,

and the NORDTEST technical report

Trueness

Estlmatlon of systematlc errors
Uncertainty companent for
method and laboratory bias uj,
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Estimation of uncertainty Sultable
companent u ,, from Blas values and uncertalnlies reference
the standard deviation, e.g. = of the reference values u¢, materials (matrix,
s, Of control chart are combined (8,3,2) concentration)
" 822) avallable?
no
Standard solutlon uncertalnty The estimate of the systematic] Al |east
«compenent u,, ___ from control deviations Dims and the mean § g slx samples
chart and aciditional - of the uncertainties of the analysed In
estimate of uncertainty due assigned values F(-m[(8.3.3) proficiency
to matrix variation, e.g. make up iy tests?
1, apge ITOM range
chart (8.2.3)
no
Repeatability ur range from Devlations from complete R
ecavery
range contro| chart and recovery byms and the yes from st least
additional estimate of = uncertainty of the concentration sbx dl
uncertainty between balches of the analyte added u ,q (8.3.4 Emp'm':,'
g, o (8.24) make up u,
Comblined standard uncertalnty o
u:=,/u,,j.u,f Approximate estimate of the
combined uncertalnty using the
reproducabllity standard deviation
Expanded uncertalnty from an Inter-laboratory trial (11)
U=ku, g =54
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General

* The idea of these EXCEL® sheets is to
fully reflect the ISO standard 1SO 11352

* Their design is intended to allow not only
the estimation, but also use it for
documentation
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1 Estimation of measurement uncertainty V231 rel
2 for the determination of I
-3 Sheet
4 \using
5 for the concentration range: [ (13
6 |onthe basis of 0 a
7 IS0 DIS 11352:2010 Water quality — Determination of L based on b2
8 |validation data
9
10 | calculated by |
11 |Date: JSi 2
12
13 Reproducibility within Laboratory Ugw
rel_ standard
14 No. contribution uncertainty
15
16
17
18 Combined uncertainty component URw
19 Method and Laboratory Bias Upias
rel_ standard
20 No. contribution uncertainty
21 1
22 2
23 3
24 Combined uncertainty component Ubias
25 Total Combined Standard uncertainty u
26 Expanded Uncertainty U kfactor |
27 ©2015 Dr. M. Koch, Institute for Sanitary Engineering, Universitét Stuttgart, www.agsbw.de
28 [The use of this EXCEL-sheet is free, as long as the copyright statement is not removed.
total reproducibility method and laboratory bias s from range m and s from data combination
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te mass concentration of Cd
aqua regia extract of soil S h eet
microwave digestion and ICP-OES

»total«

X-Chart 03-178

CRM BCR-142R 315% |

3,15%
6,30% |

[ 2| 1260%

“ reproducibility | m!lhndlndlabmhias | srunge | ‘mandsfromdata | combination
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I J K

AQS \?\Iai?ri?émberg

Universitat Stuttgart 20.11.2019 3



Sheet ,,reproducibility

1041 |
9.76% |
emarks 30 results from X-Chart 03-178 Jul-Dec 2018
. ! | | | | | |

University of Stuttgart
Germany

AQ.S \?Vai?r%tne-mberg

“561% 1s
(2 |

| 497%

30 results X-Chart 03-178 Jul-Dec 2018 / 50 results from, R-Chart 01-143 2018
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1.89%
0 | 05%
Observed variations in the daily calibration
L 1.95% sfer to sheet

50 results from, R-Chart 01-143 2018
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Sheet
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laboratory
bias*
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Sheet ,,method and laboratory bias

10 measurements of
BCR 142R in 2018
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10 measurements of
BCR 142R in 2018

15 measurements of
FTZ 364 in 2018

C 12 measurements of

fgﬁ:ﬁz JTU 284 in 2018
[ 1.81% |
1,49%

[ 184% |

1,84%
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AQS BW waste
water PTs

14. LURV and
19. LURV
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Sheet ,,method and laboratory bias“
Recovery experiment part
4 A | B | c | D | E I F | 6 | H | ! 1 J | K |
) AQS \E\?ﬁ?ri?émbefg
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Sheet ,,method and laboratory bias“
Recovery experiment part

| A | B8 | ¢ | o | E | F | e ] W | v | by | K ]

106,26%
95,01%
109,66%
107,54%
95,97%
103,82%
98,73%
93,24%
94,27%
100,85%
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Support-sheet
,m and s from data“
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[
,m and s from data
LA B | (® D E
1 values
2| 1[ 049 |mean:
3| 2 05 |standard deviation
4 | 3 052 |rel standard deviation
5 4] 048
6 5 049
7. 6 051 Remarks:
8 7051 Data from X-chart 354-34 from Jan to Jul 19
9 8 054
10 9] 048
11, 10[ 049
1201
13 12
14 13|
15 14
16| 15
17| 18
18| 17
19| 18|
20| 19
21 |5 20
22 B2
23| 22
24 This sheet s a tool fo
25, 24 calculate the arithmetic mean
26 | 25 and the standard deviation
27| 26 from a data set.
28| 21
29| 28 If you need more than one
30 29 calculation of this kind just
311 30 copy the whole sheet "'m and s
2 3 from data
33 |ia2
34 33
o AQS i
Wiirttemberg
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-
Al B c D E F © H K L ™ N
1 1istvalue 2ndvalue 3rdvalue 4thvalue 5th value mean range rel. range
2 | number of measurem. [ Jtotal mean [ ]
3 | s (absolute) [ meanrange | |
4|3 s (relative) [ [mean rel range | |
51 4
6| 8 Remarks:
7. §
8 7|
9 |
10 9
1] 10
12 |51 TRy —
i ey
1413 standard deviation (cells H3
151 14 and H4 resp.) from the mean
16| 15 of ranges (e.g. from a range
17| 16] conlrol chart). The "mean rel.
18| 17] range” (cell M4) is needed for
19| 1§ the calculation of the
20 19 part of the
21 20 in sheet
o1 “rep " (cells E13 or
E20)
23| 22|
24| 23] If you need more than ane
25 24 of this kind just
26| 25 copy the whole sheet "s from.
27| 26| range”
28| 27|
29| 2§
30| 29|
31/ 30]
3231
33| 32
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Support-sheet '
Al B D | E | F | G H | J K L M N
1 1istvalue 2ndvalue 3rdvalue 4thvalue 5th value mean range ul.nng
2 | 83 8; [number of measurem 8,35 5 ,54% |total mean [ 20428 |
3| 2| 253 | 246 s (absolute) [0,9707447 | 24,95 0,7 2,81% |mean range
4 3 152 [ 162 5 (relative) [_497% [ 157 1 6,37% |mean rel. range | 5. 7
5| 4 323 | 321 32,2 0,2 ,62%
6. 5 144 15,6 15 12 ,00% |Remarks:
7. 6 201 218 20,95 1,7 ,11%
8| T , 16, 15,7 i ,10% | Ranges from range
9 | 15, 15,2 ,26% | chart R25/12 from
1] 9 20, } ,42% | Jan to Jul 2019
11 10 33, 32,65 37"
12 |54 ) 18, Mhis sheetmaoolto. | 17,55 n 1,97
13 12[ 171 [ 193 Eg""‘"‘.'“‘""“" 18,2 22 12,099
14| 13201 | 20.2 Standard deviation (cells H3 20,15 0.1 0,50%
15| 44 113 | 121 El T e e 17 0.8 6.84%
16| 18] 18,7 | 18, of ranges (e g. from a range 18,75 i 539
7| 18] 192 19, control chart). The “mean rel. 19,2 ,00%|
18] 17213 | 21, range” (cell M4) is needed for 21,45 B 409
19| 18273 | 29, the calculation of the 2 8 ,38%|
20| 19 29,7 | 251 repeatability FT :«a' 27,1 4 14,76
in she o
g; 2111 142 | 16,2 raproducliity” (calls 13 of 15,2 2 13,16
[E20).
23| 22
2423 If you need more than one
25 24f ion of this kind just
26| 25 copy the whole sheet "s from
27 26| range”
28| 27|
29 28
30| 29
31/ 30
32) 31
33 32
AQS i
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Support-sheet
A B Ee) D E F G H I
1
7| With this sheet you may calculate|
3 |No. description deviation __confidence level u standard deviations (standard
41 other measures of dispersion,
s B namely the half width of
-95% confidence interval
(A | -2 standard deviations.
7| 4 - 99% confidence interval
- 3 standard deviations.
8 5 - ular distribution
-mlalﬂmbuﬂcn
9| B and combine according to the law|
w0 1] of error (uncertainty) propagation.
1) 8
i If this sheet s not sufficient for
13| 10| your just copy the
14 [combination |whole sheet "combination”
15
16 No. description deviation confidence level denominator u
17 4
18] 2|
1) 3
20 4
21 [
2| §
2| 7
24 8
2 9
2 10
27 [combination
S
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Support-sheet
,combination“

A B Cc 0 B i= G H 1 J K
e [ tha shieatyou may cakcalacs)
3 |No. description deviation  confidence level inator u P B
4 | 1| Measuring flask 1, bias | 0,200% rectangle | 1732 | 0,115% e e,
5 | 2| Measuring flask 2, bias | 0,200% rectangle | 1,732 0,115% "Emlm';'::?: ';".I
6 3| Measuring flask 3, bias 0,200% rectangle 1,732 0,115% -2 standard deviations.
7 | 4 Pipette 1, bias 0,700% rectangle | 1,732 | 0,404% s contasare/ el
8 | &| Pipette 2, bias 0,700% rectangle 1,732 0,404% - rectangular distribution
a g Measuring flask 1, prec. | 0,045% 1s 1 0,045% ;ﬂﬂ%‘mg:ﬂz‘:&:’;mm i~
10| 7| Measuring flask 2, prec. | 0,045% 1s 1 0,045% of error (uncertainty) propagation.|
11 g Measuring flask 3, prec. | 0,045% 1s 1 0,045% U, = T+ 0
12 | g| Pipette 1, prec. 0,140% 1s 1 0,140% (TP e P
13 | 10| Pipette 2, prec. 0,140% 1s 1 0,140% your Just copy the
14 combination  0,642% |whole sheet “combination™
:Z No. description deviation  confidence level i u
1701
18| 2|
1903
20 4
21| §
2 6
23] 7
24 8
25 9
26 10
27 |combination
o
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Availability

* The Excel sheets are available from

* www.aqgsbw.de/en -> download -> software
-> freeware programmes in English

* www.aqgsbw.de -> Download -> Software
-> Freeware-Programme in German

* Thank you for your attention
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