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Abstract

The article provides an analysis of the results of interlaboratory comparative tests (ICT) of the laboratories of the

metrological service of the Kozloduy NPP over the past ten years.

Laboratory proficiency testing is an important element of ensuring the quality of its work and one of the requirements of
BDS EN ISO/IEC 17025:2018 “General requirements for the competence of testing and calibration laboratories”. Laboratory
proficiency testing through ICT is one of the most effective means of ensuring confidence in the laboratory results.

By participating in ICT, the laboratories of the Kozloduy NPP receive an independent assessment of the quality of the
results, which makes it possible to prove their technical competence, control and improve their activities, and, if unsatisfactory

results are obtained, take adequate corrective measures.
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1. Introduction

Thousands of measurements are perfomed every
second at Kozloduy NPP. Tens of thousands of
Measuring Instruments (MI) and Information and
Measurement System (IMS) are used for this purpose.
The total number of MI and IMS at Kozloduy NPP is
about 60 000, and about 20 % of them are subject to
calibration and 80 % subject to metrological
verification, 25% of them are subject to metrological
verification in the area of state regulatory control and 75
% - subject to internal verification.

Metrology Assurance Department performs activities
aimed at ensuring uniformity, required accuracy and
reliability of the measurements at Kozloduy NPP.

Metrology Assurance Department is a separate
structural unit within Safety and Quality Directorate.
Metrology Department consists of 5 laboratories
differentiated by measurement types and activities
performed. The number of personnel in the Department
is 45 specialists, 90% of them are college graduates.
Average age of employees is about 40 years.

The Metrology Department is provided the
necessary standard and auxiliary equipment with
guaranteed traceability to the national measurement
standards of Bulgaria, UK, Germany, Russia,
Netherlands, Check Republic and Denmark for 13 types
of dimensions and ensures traceability of measurements
in NPP (Table 1).

Laboratory proficiency testing is an important part
of laboratory quality assurance and one of the
requirements of ISO/IEC 17025:2018 standard “General
requirements for the competence of testing and
calibration laboratories”. The laboratory proficiency
testing through interlaboratory comparisons (ILC) is one
of the most effective tools for ensuring confidence in
laboratory’s results.

In order to confirm their technical competence, all
the metrology laboratories of Kozloduy NPP
participated in a number of interlaboratory comparisons
organised by the Bulgarian Institute of Metrology,
German Federal Office for Radiation Protection (BfS)
and International Atomic Energy Agency (Table 1).

Table 1 — Schedule of interlaboratory comprising of metrology laboratories of NPP Kozloduy

2013 2014 2015 2016 2017 2018 2019 2020 2021 202 2023
Tonsng Tonising Tonisg Tonsing lonsmg lonsing Tonisig lonsimg Tonismg Tonsmg Tonsing
Radmton | Radmtion | Radiaton | Radaton | Radaton | Radation | Radimtion | Radaton | Radation Radiaton | Radation

Measurements | Measurements | Measurements| Measurements | Measurements| Measurements | Measurements | Measurements| Measurements | Measurements| Measurements

-
Field of Interlaboratory comparisony 2

Weiht&Mass Dmentional Weicht&Mas Weight&Mass Weight&Mass | Weight&Mass
Measurements Measurements Measurements| Measurements Measurements| Measurements
Pressure Tenperature Tenperature | Temperatuwe Tenperatre | Presswe | Temperature
Measurements Imeasurements Measwements | Measurements Measurements | Measurements| Measurenments

Rehtwe

Electrical Electrical Electrical s

Hummdity

Measurements Measurements| Measurements i
Measurenments
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The providers, organisers of the interlaboratory
comparisons, usually use the following criteria for
evaluating the laboratory performance in compliance
with ISO/IEC 17043 standard [1]:

e E, number:

S (M)

b
\/Uém +U%

where: X — the result of the participant; X — the
assigned value determined by the reference
laboratory; U, — expanded uncertainty related to the
result of the participant; U, — expanded uncertainty
of the assigned value determined by the reference
laboratory.

e quantitative index C:

X—X

== VUi + U3, , @

where: Ug — combined standard uncertainty related to

the result of the participant; U, — combined standard
uncertainty of the assigned value.

2. The Pressure, Flow Rate and Level
Management laboratory

The Pressure, Flow Rate and Level Management
laboratory (PFLM) participated twice in
interlaboratory comparisons for the last ten years. In
2022, the laboratory performed calibration of pressure
transmitter S-20 type manufactured by WIKA in seven
points in the range from 0 to 60 bar. The reference
laboratory, the National Centre of Metrology,
Bulgaria, calibrated the object of comparison prior to,
during and after the participation of laboratories with
metrological traceability to the Czech Metrology
Institute. The comparative method of measurement
used is a routine method of the laboratory.

The summarised results of the interlaboratory
comparison are presented in the Table 2.

Table 2 — The summarised results of the interlaboratory
comparison (|E,| number)

Measurement Individual participant codes
points, bar | 22P1|22P3 | 22P5 | 22P7 | 22P9 |22P11|22P13
10 1,01071]107]103]02]| 15100
20 0910710710000 | 08| 0,7
30 0710710700100 | 09| 04
40 0603030302101 04
50 0704 |04]06]04]16]00
60 0810404 | 12|04 | 1,705
The value |E,[<1 indicates satisfactory

performance of the laboratory and does not require any
actions. The laboratory confirmed the stated uncertainty
of the measurement.

3. The
laboratory

Temperature Measurements

The Temperature Measurements laboratory (TM)
has repeatedly participated in interlaboratory
comparisons for the last ten years on calibration of
digital thermometer and thermocouple.

In 2021 the laboratory calibrated a thermocouple S
type with a measuring range from 0 °C to 1000 °C. The
reference laboratory calibrated the object of comparison
at the beginning and after the participation of the
laboratories, its metrological traceability to PTB,
Germany.

The E, number was used as a criterion for

performance evaluation, and the summarised results of
the interlaboratory comparison for 2021 are presented in
the Table 3.

Table 3 — The summarised results of the interlaboratory
comparison for 2021 (|E,| number)

Measurement | Individual participant codes
point, °C 22TC5 22TC6
1000 0,43 0,07
800 0,23 0,03
600 0,46 0,02
400 0,28 0,36
200 0,06 0,08

The value |E,|<1 indicates the satisfactory

performance of the laboratory, but comments in the
interlaboratory comparison report were made to the
uncertainty budget that the budget did not include
contributions from non-uniformity of the conductors of
the thermocouple subject to calibration and drift of the
reference voltmeter. All these comments were taken into
consideration during the update of the calibration
methodologies.

The Temperature Measurement laboratory
participated in interlaboratory comparison on digital
thermometer calibration in 2018. The reference
laboratory was the National Center of Metrology which
performed the calibration of the object of comparison at
the beginning and after the participation of all
laboratories.

The E, number was used as a criterion for
performance evaluation in compliance with ISO/IEC
17043 standard [1], and the summarised results of the
interlaboratory comparison for 2018 are presented in the
Table 4.

Relatively low values of |En| indicate satisfactory

performance of the laboratory and do not require any
actions.

In September 2023 the Temperature Measurement
laboratory participated in interlaboratory comparison on
calibration of digital thermometer and moisture meter.
The final reports of the interlaboratory comparison are
awaited.
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Table 4 — Results of applying the E, criterion

Tables 6 — Normalized deviation E,

Measurement | E, | Nominal Individual participant codes
points, °C 571512 513 1o 516 1 BT weight, g | 23M1 [23M2] 23M3 [23M5 | 23M6 [ 23M7 | 23M8
1 0,0 0,0 0,0 0,0 0,0 0,0 0,0
-40 - 1019 - | L98|L78) - 10 00100 ] o0 o00] 001 001 00
20 o1t 124 - [121]096] 034 100 | 00 | of J 00 | 0,1 | 00 | 00 | 01
0 0,180,17 | 0,2 | 0,00 | 0,48 | 0,70 50 | 00)o01])02)02] 01| 01| 0l
25 002033014 1,77] 0,18 0,10 ;ggg 8& 8’§ 8’; 8’; 8’; 8’3 8’;
50 0,01 1,970,751 0,29 | 0,13 | 0,00 3500 0:1 0:3 O:Z 0:2 0:1 0:2 0:2
100 [or11fo78]149]3383]031]0,10 2000 | 00 [02 [ o1 02 [ 01 o1 00
150 0,15] 3,76 | 2,07 | 0,34 | 0,05 | 0,12 5000 0,0 0,2 0,1 0,0 0,2 0,1 0,0
200 005|526 2421413]1,18] 0,16 5500 | 00 | 03 o1 [ 03| 01 | 01 | 03
4. The Mechanical, Physical and The summarised rqsults of the interlaboratory
Chemical Measurements laboratory comparison are presented in the Tables 7,8.
The Mechanical, Physical and Chemical Table 7 — Results of applying the E, criterion

Measurements laboratory (MPCM) has repeatedly
participated in interlaboratory comparisons for the last
ten years on calibration of digital non-automatic
weighing scale and weights.

In 2019 the laboratory performed calibration of
digital non-automatic weighing scale, accuracy class I,
AE 240S type, manufactured by Mettler Toledo,
Switzerland, with a measurement range up to 200 g, and
in 2023 a calibration of digital weighing scale E 5500 S
type manufactured by Sartorius, Germany, with a range
up to 5 500 g. The reference laboratory, the National
Center of Metrology, Bulgaria, calibrated the object of
comparison prior to and after the participation of
laboratories with metrological traceability to the
Bulgarian Institute of Metrology.

The E, number was used as a criterion for

performance evaluation, and the summarised results of
the interlaboratory comparison are presented in the
following Tables 5,6.

For one result of 150 g, the |En| number is greater
than one and requires investigating the reasons for the
unsatisfactory result and taking corrective actions.

In 2018 MPCM laboratory participated in
interlaboratory comparison on calibration of standard
weights with nominal values 2 g, 200 g, 1 kg, 5 kg and
20 kg, and in 2022 — calibration of standard weights
with nominal values 200 g, 5 g, 500 g and 5 kg.

Tables 5 — Normalized deviation E,

Nominal En

weight, g NAwT1 | NAWI2 | NAWI3 | NAWIS | NAWI6 | NAWI7 | NAWIO
0.05 | -0.05] 008 0,09 [ 013 | 005 | 000 | -
0,1 -0,05| 0,12 | 0,14 | 0,17 | 0,18 | 0,19 | 0,11
1,0 -0,05 | 0,04 | 0,18 | 0,08 | 0,05 | -0,31 | 0,03
10 -0,09] 0,27 | 0,13 | -0,03 | 0,85 | 0,07 | 0,25
50 -0,771 0,60 | 0,18 | 0,00 | 0,85 | 0,50 | 0,62
100 |-077] 0386 | 046 | 0,16 | 096 | 1,82 | 1,35
150 -1,40 | 0,59 0,47 | -0,07 1,64 | 2,54 | 1,13
200 |-0,13| 0,67 | 0,08 [ 0,14 | 1,36 | 327 | 1,48

Nominal Individual participant codes
weight, g Ml M3 M4 | M5 M7
2 -0,13 -0,27 |-0341-0,14 | 0,16
200 0,12 -0,07 | 0,07 | -0,16 | 0,39
1000 0,19 -0,14 |1 0,231 0,14 | 0,84
5000 0,26 0,06 |-0,19] 005 | 0,28
20000 0,46 1,55 1-0,96| 0,03 | 0,07
Tables 8 — Normalized deviation E,
Nominal Individual participant codes
weight, g | 2oM1 | 22M3 | 22M5 | 22M7 | 22M9
02 0.88 | 0.13 - - 0,25
5 2,03 1,27 | 0,20 - 0,11
500 0,02 | 039 | 023 - 0,34
5000 027 | 0,14 | 0,05 1,00 | 0,21

For one result of 5 g the number |E,|=2,03. The

analysis of the results revealed the need to improve the
qualification of the laboratory personnel in the area of mass
measurement and processing the results of the repeated
measurements, revision of calibration methodologies and
requirements for laboratory equipment.

5. The Electrical and Radiotechnical
Measurements laboratory

The Electrical and Radiotechnical Measurements
laboratory (ERTM) several times participated in
interlaboratory comparisons for the last ten years.

In 2014, 2017 and 2022 the laboratory performed a
calibration of multimeter WAVETEK 1281 type. In
2014 the results were satisfactory for all points DCV,
DCI, ACV, ACI and DCR, and in 2017 for all points
except for 10 MQ. The summarised results of the
interlaboratory comparison for 2023 are presented in the
following Tables 9-13.

For all the laboratory measurements results the
condition |E,|<1 was met except for the values 100 Q,

1 kQ, 100 kQ and 1 MQ. Method used by the laboratory
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Tables 9 — Normalized deviation E, — DCV

Merz;lgemg Mea;s(l)lirnetrslent Xref Uref Xlab'Xref Xlab Ulab En
100 mV 100 mV -0,00393 | 0,00088 | -0,00015 -0,004 1 0,0060 | 0,0
1V +1V -0,00041 | 0,0000059 | -0,0000080 | -0,000 419 | 0,000 026 | 0,3
10V +10V 0,01242 | 0,000055 | -0,000077 | 0,01235 | 0,00028 | 0,3
-10V 0,0451 0,000054 | 0,000059 | 0,04516 | 0,00028 | 0,2
100 V + 100V 0,00493 0,00046 | -0,00018 0,004 8 0,0040 | 0,0
1000 V +1000 V -1,8710 0,0047 -0,0048 -1,876 0,038 0,1
Tables 10 — Normalized deviation E,— DCA
M(?;fll;l;ng Mee;)s(l)l;ir:em Xref u ref Xlab'x ref Xlab u lab En
-7,9E-
1 mA +1 mA 05 0.000026 -0,000019 | -0,000098 | 0,000087 0.2
10 mA +10 mA 0,00088 | 0,00026 | -0,000123 0,00076 0,000699 | 0,2
-10 mA 0,0007 0,00026 0,000050 0,00075 0,000699 | 0,1
100 mA +100 mA | -0,0881 0,0026 -0,000595 -0,0887 0,007002 | 0,1
1A +1 A 0,0006 | 0,000055 | -0,000009 0,00059 0,000281 | 0,0
Tables 11 — Normalized deviation E,— DCR
Miz:gemg Me?;rllir:ent Xref Uref Xlab'Xref Xlab UIab En
10 Q 1Q 0,000007 0,000011 | 0,000033 | 0,00004 | 0,000 06 |0,5
100 Q 100 Q 0,00028 0,00013 | 0,003820 0,004 1 0,0030 |13
1 kQ 1 kQ -0,00000858 | 0,00000047 | 0,000115 | 0,000 106 | 0,000 040 | 2,9
100 kQ 100 kQ 0,00007 0,00069 | -0,008670 | -0,008 6 0,0029 |29
1 MQ 1 MQ -0,000002 0,000007 | -0,000089 | -0,000 091 | 0,000 048 | 1,8
100 MQ 100 MQ 0,016 0,0067 -0,021360 -0,005 0,048 |04
Tables 12 — Normalized deviation E,— ACV
Merz:;r;ng Me?;ﬁlem Kref Ut Kiab~Xref Kiab U, | En
100 mV 100 mV, 50 Hz 0,016 0,0066 -0,002 0,014 0,026 | 0,1
100 mV 100 mV, 1 kHz 0,017 0,0053 0,000 0,017 0,026 | 0,0
1V 1V,50Hz 0,00322 | 0,000052 | 0,00000 0,00322 | 0,00025 | 0,0
1V 1V, 1kHz 0,003241 | 0,000037 0,0000 0,00322 | 0,00025 | 0,1
10V 10V, 50 Hz -0,00336 | 0,00053 | -0,000010 -0,0034 0,0024 | 0,0
10V 10V, 1 kHz -0,00316 | 0,00038 0,00005 -0,0031 0,0024 | 0,0
100 V 100 V, 50 Hz 0,0169 0,0062 0,0021 0,019 0,025 | 0,1
100 V 100 V, 1 kHz 0,0188 0,0047 0,0033 0,0221 0,024 | 0,1
1000 V 1000 V, 50 Hz -2,84 0,094 0,14 -2,70 0,36 |04
1000 V 1000 V, 1 kHz -2,83 0,09 0,18 -2,65 0,36 10,5
Tables 13 — Normalized deviation E, — ACI
l\ge;snlgén Mezz)s;ﬁ?em Xref Uref Xlab'xref Xlab UIab En
1 mA 1 mA, 50 Hz -0,00029 | 0,00021 0,00000 -0,0003 | 0,0007 | 0,0
1 mA, 1 kHz -0,00024 | 0,00022 -0,00011 -0,0004 | 0,0007 | 0,2
10 mA 10 mA, 50 Hz 0,00210 0,00150 0,00040 0,0025 | 0,0042 | 0,1
10 mA, 1 kHz 0,00280 0,00160 0,00016 0,0030 | 0,0041 | 0,0
100 mA | 100 mA, 50 Hz | -0,02000 | 0,01600 0,00440 -0,0160 | 0,0420 | 0,1
100 mA, 1kHz | -0,01100 | 0,01600 -0,00060 -0,0120 | 0,0410 | 0,0
1A 1A, 50Hz -0,00073 | 0,00031 0,00020 -0,0005 | 0,0007 | 0,3
1A, 1kHz -0,00056 | 0,00030 0,00030 -0,0003 | 0,0007 | 0,4
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for resistance measurement is not a routine method for
the laboratory and a decision was made that the
laboratory should participate more frequently in

interlaboratory comparisons in order to gain
experience in use of non-standard methods of
measurement.

6. The Ionizing Radiation Measurements
laboratory

The Ionizing Radiation = Measurements
laboratory = (IRM)  participates  annually  in
interlaboratory comparisons on measurement of

anthropogenic radionuclides in water, soil and surface
contamination of the filters. The summarised results of

the interlaboratory comparisons, organised by the
German Federal Office for Radiation Protection “43.
Ringversuch Fortluft 2022” on the measurement of
gamma-emitting nuclides during the control of gaseous
radioactive releases to the environment are presented in
Tables 14.

In 2022 the laboratory participated also in an
interlaboratory  comparison organised by the
International Atomic Energy Agency (IAEA, Austria)
on measurement of surface alpha and beta
contamination in simulated filter: || < 2 — satisfactory
result; 2 <|{| < 3 — questionable result; || > 3 —
unsatisfactory result which requires taking corrective
actions The IRM laboratory obtained satisfactory
results in all interlaboratory comparisons.

Table 14 — Qualitative Bewertung after Labore anhand des {-Score Tests

# [ %o [“Co | ®zr ["Nb | # | ¥Co | %o | ®2zr [®Nb | # | ¥Co | %co | ®zr | ®nb
1 056|045 (037 | 208 | 46 [ 013 | 0.6 | 005 | 046 | 91 | 0.29 | 054 | 0.20 | 0.18
2 | 062 | 049 | 073 | 071 47 |1 004 | 001 1 0,12 | 276 | 92 | 011 | 086 | 1.14 | 0,18
3 000|036 032077 | 48 | 009 | 0.46 | 0.20 93 | 068 ]| 056 | 051 | 1,60
4 1077 | 014 | 054 | 059 | 49 | 0.16 | 0.15 | 0.06 | 285 | 94 | 056 | 059 | 1.29 | 1,9
s | o016 ]| 005 | 003 | 067 | s0 | 009 | 0.08 | 0,30 95 | 009 [ 132095 [208
6 | 016 | 006 [011 Jo11 | 51 [237 [ 093] 107 [ 137 ] 96 | 118 ] 1.21 | 017 | 0.65
7 |1 013 | 006 | 0,11 | 012 52 | 068 | 1,41 | 2,00 97 1,09 | 1,68 | 0,48 | 0,06
8 | 004 006 | 0,04 | 0,02 53 0,10 | 0,46 | 0,08 | 0,25 98 0.09 | 014 | 0,17 | 0.01
9 | 077 | 058 | 0,70 | 140 54 | 001 | 057 | 0,13 | 0.35 99 | 024 | 004 | 0,16 | 034

10 | 029 | 035 | 0,36 | 017 55 | 006 | 0,73 | 067 | 235 | 100 | 1,17 | 1,30 | 0.29 | 0.31

11 [ 188 [ 027 035 | 131 | 56 | 085 | 1,10 | 0,84 101 | 0,59 | 069 | 0,76 | 0,54

12 [ 123 [ 110 [ o057 | 165 | 57 | 0.28 | 0.46 | 0.27 102 | 0.22 ] 0.38 | 0.0 | 0.21

13 | 016 | 149 | 077 J 002 | s8 | 050 | 061 | 053 | 0.36 | 103 | 151 [ 1.32 | 146

14 | 015 | 054 | 008 | 0.76 59 022 | 034 | 035 | 0,11 | 104 | 138 | 1,32 | 097 | 0.83

15 [ 012 | 002 [001 014 | 60 | 015 | 0.20 | 0,16 [ 0,91 | 105 [ 051 | 0.3a | 0,32 [ 0.13

16 | 003 | 016 |027 | 024 | 61 | 0,12 | 0.31 | 029 | 0.01 | 106 | 0.16 | 017 | 0.21

17 [ 062 [ 0.21 | 098 62 | 071 | 0.16 | 0.08 [ 0.76 | 107 | 0.58 | 0.05 | 0.86

18 | 0.79 | 0.66 | 0.90 63 1.28 | 047 | 0.21 | 0.27 | 108 | 0.10 | 0.43 | 0.58

19 [ 170 | 0.92 | 0.89 64 | 085 | 0.89 | 056 | 0,09 | 109 | 0.07 | 0,58 | 0.19

20 | 089 | 047 | 0.79 | 0,59 65 036 | 0,40 | 0,42 | 009 | 110 | 0,06 | 005 | 027 | 2,84

21 | 061 | 065 | 0.80 | 1,63 66 | 000 | 091 | 060 | 0,19 | 111 | 0.12 | 041 | 045 | 0.02

22 | 146 | 103 055 | 135 ]| 67 | 014 | 062 | 0.15 | 008 | 112 | 061 | 1.40 | 009 | 0.17

23 125 | 121 | 117 68 | 0.26 | 0.33 | 0.29 [ 0.28 | 113 | 0.00 | 0.67 | 0.25 | 0.03

24 | 2568 225 | 69 | 1,65 | 0,4 | 0,10 114 | 0.27 | 0.32 | 0.20 | 0.10

25 | 2,05 | 1.32 | 1.22 70 1,24 | 128 | 1,30 | 0,67 | 115 | 0.80 | 0.27 | 0.55

26 | 030 | 038 | 069 | 098 71 051 ) 050 | 0,19 | 042 | 116 | 057 | 053 | 085

27 | 1,04 | 007 | 1,74 | 1,32 72 | 096 | 0,78 | 0,97 117 | 0,78 | 0,74 | 0,21 | 2,92

28 | 050 | 013 | 0,21 | 0.02 73 1,25 | 102 | 1.06 118 | 1,15 | 090 | 1.30 | 2,91

29 [ 004 [ 015|017 Joos | 74 [003 | 2191 [ 235|184 | 119 | 0,08 [ 035 ] 0,30 | 0,02

30 | 020 042|035 J066 | 75 [ 032 ]| 043 | 1.0a [125 [ 120 | 073 | 218 | 0.69 | 0.69

31 | 0,74 | 036 | 0,85 | 0,78 76 | 052 | 0,18 | 0,07 | 0,41 | 121 | 1,37 | 0,97 | 0,11

32 | 054 | 0.45 | 0.42 | 051 77 | 064 | 033 | 027 | 0.34 | 122 | 0.70 | 0.13 | 0.32

33 | 1,11 | 112 | 1,20 | 1,44 78 2,19 | 1,26 | 2,30 | 2,02 | 123 | 0,01

34 [ 0.29 0,74 79 | 053 015 | 010 [008 [ 124 119 133 | 115

35 | 040 | 0.19 | 0,23 | 0.13 80 1,33 | 102 | 002 | 024 | 125 | 0,42 | 0,15 | 193

36 | 021 | 0.12 | 016 | 0.96 81 047 | 0.14 | 0.08 126 | 210 | 016 | 197 | 1.63

37 | 084 | 058 | 0.61 82 | 0,27 | 0,15 | 0,03 | 0.44

38 | 088 | 010 | 053 83 [ 150 | 0.11 | 149 | 106 L | fragwirdig

39 | 0.39 | 0.31 | 0.66 | 0.48 84 1,51 | 0.15 | 1,20 | 0.90

40 | 000 ]| 016 |011 [ 246 | 85 | 084 | 0.20 | 0.59 | 0.45 I richt alzeptabel

41 [ 019 ] 032 [ 024 86 | 1.07 | 1,50 | 0,98 | 0.47

42 | 083|037 | 110|072 87 | 111)122)]108] 054

43 | 005 | 0.90 | 0.71 | 0.67 88 1,15 | 0.70 | 0.85 | 0.72

44 | 007 | 002 | 0.10 | 0,01 89 1,55 | 065 | 1,00 | 1,05

45 | 0.23 | 0.23 | 047 | 045 90 | 015 | 023 | 0.11 | 0,72
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7. Conclusion Unsatisfactory results from the participation in
o ) ) interlaboratory comparison can be obtained by any
Through  participation  in interlaboratory  |aporatory. Unfortunately, no one is protected from such
comparisons, the Kozloduy NPP laboratories receive an ~ , result, but it is very important to understand the reason
independent evaluation of the quality of results, which ¢, obtaining such a result and to take adequate
provides an opportunity to prove their technical .girective actions.
competence, to monitor and improve their performance.

References

1. ISO/IEC 17043:2023 Conformity assessment — General requirements for the competence of proficiency test providers.

2. BIM-MM-P-2022-01 Final report on the proficiency testing scheme through interlaboratory comparison on calibration
of pressure transducer.

3. BIM-TM-TC-2021-01 Final report on the proficiency testing scheme through interlaboratory comparison for
calibration laboratories on calibration in the field of temperature measurement.

4. BIM-T-DT-2018-01 Final report on the proficiency testing scheme through interlaboratory comparison on calibration
of digital thermometer.

5. BIM-MM-NAWI-2019-01 Final report on the proficiency testing scheme through interlaboratory comparison on
calibration of non-automatic weighing scale with range of 200 g, accuracy class I.

6. BIM-M-NAWI-2023-01 Final report on the proficiency testing scheme through interlaboratory comparison on
calibration of non-automatic weighing scale with range up to 5 500 g.

7. BIM-MM-M-2017-02 Final report on the proficiency testing scheme through interlaboratory comparison on calibration
of weights.

8. BIM-MM-M-2022-01 Final report on the proficiency testing scheme through interlaboratory comparison on calibration
of weights.

9. BUM-E-DCVIRACVI-2013-01 Final report on the proficiency comparison/testing scheme in the field of measurement
of electrical quantities.

10. BIM-T-TC-2016-02 Final report on the proficiency testing scheme on calibration in the field of temperature
measurement.

11. BIM-E-DCVIRACVI-2022-1 Final report on the proficiency testing scheme through interlaboratory comparison on
calibration of digital multimeter.

12. Ringversuch ,Fortluft 2022” 44. Ringversuch ,Fortluft 2022” Kontrolle der Eigeniiberwachung radioaktiver
Emissionen aus Kernkraftwerken (Fortluft): German Federal Office for Radiation Protection, “43. Ringversuch Fortluft 2022* for
measurement of gamma-emitting nuclides in the control of gaseous radioactive emissions in the environment.

13. JAEA-TERC-2022-01 Report on international interlaboratory comparison organised by the International Atomic
Energy Agency (IAEA, Austria) WorldWide Open Proficiency Test Exercise, Pie-charts, S-Shapes and Reported Results with
Scores.

Haniiinna (Received) 14.02.2024
Ipwuitnsta no apyky (accepted for publication) 22.10.2024

BIZOMOCTI ITPO ABTOPIB/ABOUT THE AUTHORS

Ouiena HikosoBa — ['o0BHUIT eKkcIiepT 3 MeTpoOJIOridHOro 3a0e3nedeHHs: aToMHol enekrpocTaniii Kosnoxayit, bosxrapis; e-mail:
enikolova2@npp.bg.
Elena Nikolova — Chief expert in metrological assurance of Nuclear Power Plant, Kozloduy, Bulgaria; e-mail:
enikolova2@npp.bg.

CaerocaaB Kynos — Excriepr iHdopmariiiHoi cucTeMu 3 METpOJIOTiYHOTrO 3a0e3reueHHs] aTOMHOI enekTpocraniiii Kosmonyii,
Bounrapist; e-mail: skkunov@npp.bg.

Svetoslav Kunov — Expert information sistem in metrological assurance of Nuclear Power Plant, Kozloduy, Bulgaria; e-mail:
skkunov@npp.bg.

AHaJi3 pe3yabTaTiB cXeM nepeBipku kBaJigikauii MeTposoriyHux Jiadoparopiii
AEC Ko3noayii misixoM MizkjiaGopaTopHOro nopiBHsIHHS
Onena Hikomnosa, Cerocnas KyHoB

AHoTanist

VY crarTi HaBeleHO aHali3 pe3yJbTaTiB MDKIaboOpaTOpHUX MOpiBHUIbHHMX BunpoOyBanb (MCB) maGopatopiit
Mmetponoriqnoi ciayx6u AEC ,Kozmonmyit” 3a ocranHi agecsts pokiB. IlepeBipka kpamigikanii jabopaTopii € BaXXIHBHUM
eneMeHTOM 3abe3mneuyeHHs sikocti i poboru Tta oxmiero 3 Bumor BJIC EN ISO/IEC 17025:2018 “3aranpHi BHUMOTH [0
KOMIIETEHTHOCTI BUIIPOOYBaJIbHUX Ta KaniOpyBanpHUX Jabopatopiii”. [lepeBipka kBaiidikawii nabopatopii 3a gqornomororo MCB
€ OIHUM 13 Haile()eKTHBHIMKX 3ac00iB, IO 3a0e3MeUyIOTh JOBIpY 10 Pe3yibTaTiB laboparopii. 3a qonomororo ydacti B MCM
naboparopii AEC ,,Ko3nonyii” oTpHUMYIOTH He3aJleKHY OLIHKY SKOCTI Pe3yJIbTaTiB, IO Ia€ MOXKJIHMBICTH TOBOAUTH CBOIO
TEXHIYHYy KOMIIETCHTHICTh, KOHTPOJIOBAaTH Ta IOKPAIIyBaTH CBOIO IISIBHICTH, @ IPH OTPHMAaHHI HE3aJOBUIBHUX PE3yJIbTATIB
MPOBOJUTH a/IeKBaTHI KOPUT'YBaJIbHI 3aXO/IH.

KoiouoBi c1oBa: MixxabopaTopHi HOPiBHIIBHI BUIIPOOYBaHHS, IIepeBipka KBauidikamii, KOMIETeHTHICTb JlabopaTopil.
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