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Date of issue : 28" June, 2016 Page 1 0f 10
Zakaznik : BMR
Customer : Ing. Petr Be¢varovsky

Balbinova 252

516 01 Rychnov nad Knéznou
Meéridlo : Analyzator kvality sité
Measuring Power quality analyzer
instrument :
Vyrobce : BMR
Manufacturer :
Typ: PLA34 firmware: 1.0.43
Type :
Vyrobni é&islo : 18051002

Serial number :

Vysledky kalibrace byly ziskany za podminek a s pouzitim postupii uvedenych v tomto kalibra¢nim listé
a vztahuji se pouze k dobé a mistu provedeni kalibrace.

The results of the calibration have been obtained following the procedures reported in this Certificate and are
related only to the date, place and conditions of the calibration.

Datum kalibrace: 10.-20.6.2016
Date of calibration : 10" through 20" June, 2016

Kalibraci provedl : Vedouci oddéleni :
Calibrated by : Head of the Department :
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Ing. Jana Horska, Ph.D.

Ing. Jifi Streit
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CERTIFICATE OF CALIBRATION 6011-KL-L0509-16 Page 2 of 10
Pouzité etalony: Kalibrator stfidavého elektrického vykonu, proudu a napéti, FLUKE 6100A + 6101A (2ks)
Measurement v.¢. 891350632, 891350638, 891350639, ¢.kl. 6011-KL-E0078-15.

standard used: Pouzité etalony maji metrologickou navaznost na (mezi)narodni etalony.

Electrical power standard FLUKE 61004 + 61014 (2 pieces), sn. 891350632,
891350638, 891350639, cal.cert.no. 6011-KL-E0078-15.
Standards used are traceable to (inter)national standards.

Kalibra¢ni postup:  Piimé méfeni elektrickych veli¢in kalibrovanym analyzatorem kvality sité.
Calibration Dané elektrické veli¢iny byly generovany etalonovym kalibratorem. Béhem méfeni
procedure: bylo postupovano podle normem: CSN.EN 61000-4-30, ed.2:2009

CSN EN 61000-4-15, ed.2:2011

CSN EN 61000-4-7, ed.7:2002 .

Direct measurement of electrical quantities by means of the calibrated analyzer.
The electrical quantities were supplied by source FLUKE 6100A4. Measurement was
carried out in acordance with standards: CSN EN 61000-4-30, ed.2:2009

CSN EN 61000-4-15, ed.2:2011

CSN EN 61000-4-7, ed.7:2002 .

Podminky prostiedi: teplota v laboratofi: (23.1 £0.5) °C
Ambient conditions:  air temperature:
vlhkost vzduchu: (48 +20) %
relative humidity:

Poznamkal: Podminky méfeni a parametry zkuSebniho stavu jsou uvedeny nize.
Notel: Hodnoty harmonickych a meziharmonickych napéti a proudu v % jsou vztazeny
k hodnotam 1. harmonickych.
The measurement conditions and parameters of testing state are listed bellow.
The values of voltage and current harmonics and interharmonics in % are related to
the values of fundamental.

Poznamkal: Méfeni byla provedena pro stavy definované zakaznikem.
Notel: The measuremernts were done for states defined by the customer.

Vysledky kalibrace: Vysledky kalibrace jsou uvedeny v tabulkach namétenych hodnot.
Results of calibration: The results of calibration are stated in tables of results.
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Parametry Frekvence / Frequency: f=(50.0 £ 0.5) Hz
zkuSebniho stavu: Velikost napéti / Voltage magnitude: Ugin=230Vt1%

Parameters of testing state:  Velikost proudu / Current magnitude:
Flikr / Flicker:
Nesymetrie / Unbalance:

Harmonické / Harmonics:

Lin=5A

Pst<1

230 V ve vsech fazich / on all channels
fazové Ghly / phase angles +120°

0%

Meziharmonické / Interharmonics: 0 %

Typ zapojeni / Type of connection: 4UN 41

Velikost proudu / Current magnitude: 5 A

Ttida / Class S
Nejistoty méieni : Standardni nejistota méfeni byla ur¢ena v souladu s dokumentem EA-4/02.
Measurement Uvedené rozsifené nejistoty méfeni jsou sou¢inem standardni nejistoty méfeni
uncertainties: a koeficientu &, ktery odpovida pravdépodobnosti pokryti ptiblizné 95 %,

coz pro normalni rozdéleni odpovida koeficientu rozsiteni k = 2.

The standard uncertainty of measurement has been determined in accordance
with EA—4/02 document. The reported expanded uncertainty of measurement

is stated as the standard uncertainty of measurement multiplied by the coverage
factor k corresponding to a coverage probability of approximately 95 %,

which for normal distribution corresponds to a coverage factor k = 2.

P S
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TABULKY NAMERENYCH HODNOT / TABLES OF RESULTS
Mgéreni sit'ového kmitoctu / Power Frequency Measurement
Méfici rozsah / Measuring range : (42.5 - 57.5) Hz
Ttida S/ Class S: + 50 mHz
ZKUSEBNI STAV 1 / TESTING STATE 1
Fize i*:i‘;‘:s:ty UdajPLA34 |  Chyba Nejistota
Phase Set Frequency | Indication Error Uncertainty
PLA34
- [Hz] [Hz] [Hz] - [Hz]
42.500 42.500 0.000 0.002
46.300 46.300 0.000 0.003
LI-N 50.000 50.000 0.000 0.003
53.800 53.800 0.000 0.003
57.500 57.500 0.000 0.003
Méreni velikosti napajeciho napéti / Magnitude of the Supply Voltage Measurement
Meéfici rozsah / Measuring range : (10 % + 150 %) of Uy,
Frekvence / Frequency: 50 Hz
Ttida S/ Class S: £ 0.5 % of Uy,
ZKUSEBNI STAV 1/ TESTING STATE 1
Fize M;Zfiny Nis;:;:’i“e UdajPLA34 | Chyba C(':'Zl';“ Nejistota
Phase Measured Set Voltage Indication Error Error | Uncertainty
point PLA34 (rel)
e [“] Udin [Vl [V] [V] [%] [V]
10 23.000 23.006 0.006 0.03 0.005
45 103.500 103.596 0.096 0.09 0.019
LI-N 80 184.000 184.000 0.000 0.00 0.039
100 230.000 230.048 0.048 0.02 0.046
115 264.500 264.520 0.020 0.01 0.052
150 345.000 344.990 -0.010 0.00 0.099
10 23.000 22.993 -0.007 -0.03 0.005
45 103.500 103.569 0.069 0.07 0.019
L2-N 80 184.000 183.971 -0.029 -0.02 0.039
100 230.000 230.022 0.022 0.01 0.046
115 264.500 264.508 0.008 0.00 0.052
150 345.000 344.980 -0.020 -0.01 0.099
10 23.000 22.992 -0.008 -0.03 0.005
45 103.500 103.586 0.086 0.08 0.019
L3-N 80 184.000 184.007 0.007 0.00 0.039
100 230.000 230.068 0.068 0.03 0.046
115 264.500 264.535 0.035 0.01 0.052
150 345.000 345.021 0.021 0.01 0.099
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Meéreni flikru / Flicker Measurement
Pro / For: 230 V/50 Hz, pravothla modulace / rectangular maodulation
Mg¢fici rozsah / Measuring range : (0.2 + 10) Pst
Ttida S/ Class S: = 5 % Pst
ZKUSEBNI STAV 1/ TESTING STATE 1
Nastaveno / Set In;g:tjiol:tLI‘?z: 34 Chyba / Error Nejistota /
CPM | AV/V | Pst L1-N L2-N L3-N , L1-N L2-N L3-N Uncertainty
[min'll [%] [-] -Pst -Pst -Pst -Pst -Pst -Pst -Pst
1 25415 1.002 1.004 0.997 0.002 0.004 -0.003 0.003
2 2.191 0.999 0.999 0.998 -0.001 -0.001 -0.002 0.003
7 1.450 1.00 1.001 1.002 0.999 0.001 0.002 -0.001 0.003
39 0.894 1.005 1.006 1.000 0.005 0.006 0.000 0.003
110 0.722 1.001 1.002 0.998 0.001 0.002 -0.002 0.003
1620 | 0.407 1.015 1.012 1.010 0.015 0.012 0.010 0.003
1 0.543 0.211 0.212 0.213 0.011 0.012 0.013 0.001
2 0.438 0.214 0.211 0.216 0.014 0.011 0.016 0.001
7 0.290 0.20 0.212 0.213 0212 0.012 0.013 0.012 0.001
39 0.179 0.215 0.212 0.213 0.015 0.012 0.013 0.001 .
110 0.144 0.217 0.213 0.213 0.017 0.013 0.013 0.001
1620 | 0.082 0.228 0.224 0.224 0.028 0.024 0.024 0.001
1 13.847 5.078 5.082 5.063 -0.022 -0.018 -0.037 0.015
2 11.174 5.082 5.076 5.089 -0.018 -0.024 -0.011 0.015
7 7.395 510 5.077 5.102 5.095 -0.023 0.002 -0.005 0.015
39 4.559 5.086 5.085 5.078 -0.014 -0.015 -0.022 0.015
110 3.682 5.083 5.087 5.074 -0.017 -0.013 -0.026 0.015
1620 | 2.076 5.101 5.101 5.087 0.001 0.001 -0.013 0.015
1 27.150 9.832 9.796 9.810 -0.168 -0.204 -0.190 0.030
2 21.910 9.868 9.873 9.856 -0.132 -0.127 -0.144 0.030
7 14.500 10.00 9.963 9.967 9.948 -0.037 -0.033 -0.052 0.030
39 8.940 9.961 9.959 9.941 -0.039 -0.041 -0.059 0.030
110 7.220 9.993 9.991 9.964 -0.007 -0.009 -0.036 0.030
1620 | 4.070 9.991 9.992 9.966 -0.009 -0.008 -0.034 0.030

sKiorat
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Napét'ové harmonické / Voltage Harmonics
Méfici rozsah / Measuring range : (10 % + 200 %) Ug;,
Ttida I/ Class I: £ 5% U yeqs pti/ for Upam = 1% Ugin
a/ and +0.05% U peqs pTi / for Upam < 1% Ugin.
ZKUSEBNI STAV 1/ TESTING STATE 1

Udaj PLA34 Nejistota
Nastaveno / Set = dicatjion PLA34 Chyba / Error Uncirtainty
n | % Ugn | Unarm L1-N L2-N L3-N L1-N L2-N L3-N L1L2L3
: [%] [%] [%] [%] [%] [ [%] [%] [%] [%]
10 0.60 0.62 0.615 0.617 0.020 0.015 0.017 0.006
50 3.00 3.019 3.012 3.017 0.019 0.012 0.017 0.006
3 100 6.00 6.019 6.009 6.016 0.019 0.009 0.016 0.007
150 9.00 9.017 9.008 9.015 0.017 0.008 0.015 0.007
200 12.00 12.017 12.007 | 12.016 0.017 0.007 0.016 0.008
10 0.80 0.805 0.802 0.803 0.005 0.002 0.003 0.006
50 4.00 4.006 3.998 4.005 0.006 -0.002 0.005 0.007
5 100 8.00 8.005 7.992 8.008 0.005 -0.008 0.008 0.007
150 12.00 12.000 11.986 | 12.007 0.000 -0.014 0.007 0.008
200 16.00 15.998 15978 | 16.009 | -0.002 -0.022 0.009 0.008
10 0.25 0.250 0.251 0.251 0.000 0.001 0.001 0.000
50 125 1.253 1.252 1.253 0.003 0.002 0.003 0.006
9 100 2.50 2.503 2.502 2.504 0.003 0.002 0.004 0.000
150 3.75 3.551 3.750 3.753 0.001 0.000 0.003 0.007
200 5.00 4.999 4.996 5.000 -0.001 -0.004 0.000 0.000
10 0.40 0.395 0.395 0.397 -0.005 -0.005 -0.003 0.006
50 2.00 1.993 1.987 1.999 -0.007 -0.013 -0.001 0.006
17 100 4.00 3.993 3.978 4.002 -0.007 -0.022 0.002 0.007
150 6.00 5.989 5.969 6.003 -0.011 -0.031° 0.003 0.007
200 8.00 7.986 7.958 8.004 -0.014 -0.042 0.004 0.007
10 0.18 0.179 0.179 0.179 -0.001 -0.001 -0.001 0.006
50 0.88 0.872 0.876 0.874 -0.008 -0.004 -0.006 0.006
21 100 e b 1.743 1.743 1.743 -0.007 -0.007 -0.007 0.006
150 2.63 2.622 2.621 2.622 -0.008 -0.009 -0.008 0.006
200 3.50 3.490 3.489 3.499 -0.010 -0.011 -0.001 0.007
10 0.10 0.099 0.099 0.098 -0.001 -0.001 -0.002 0.006
50 0.50 0.495 0.494 0.492 -0.005 -0.006 -0.008 0.006
50 100 1.00 0.987 0.987 0.983 -0.013 -0.013 -0.017 0.006
150 1.50 1.482 1.480 1.478 -0.018 -0.020 -0.022 0.006
200 2.00 1.974 1.974 1.967 -0.026 -0.026 -0.033 0.006

thiut
21 Brno
Tento dokument nesmi byt bez pisemného souhlasu provadéjici laboratore rozmnoZovan jinak nez v celkoyémpactu listi.

This document may only be reproduced in full, except with the prior written permission by the issuingdaboratory.




KALIBRACNI LIST A
CERTIFICATE OF CALIBRATION

List 7 z(e) 10 lista

6011-KL-L0509-16 Page 7 of 10
Napét'ové meziharmonické / Voltage Interharmonics
Ttida 1/ Class I: £ 5% Uyeqs pii/ for Upam = 1% Uy
a/and £ 0.05% U, pii / for Uy < 1% Uy
U % Udaj PLA34 Chyba Nejistota /
n/ (freq) o flU Uharm Indication PLA34 Error Uncertainty
= LI-N | L2-N | L3-N | Li-N | L2N | L3-N | L1L2L3
e [%] | [%] Ugin | [%] [%] (%], [%] [%] [%] [%]
3.5
(175 Hz) 100 2.50 2.498 2.500 2.499 -0.002 0.000 -0.001 0.007
5.5
(275 Hz) 100 2.50 2.497 2.496 2.500 -0.003 | -0.004 0.000 0.007
7.5
(375 Hz) 100 1.00 0.999 0.999 0.999 -0.001 -0.001 -0.001 0.006
Méreni nesymetrie tiifazového napéti / Unbalance
Ttida S/ Class S: £ 0.15 %
Méfici rozsah / Measuring range : 0 % + 5 % u,
ZKUSEBNI STAV 3 / TESTING STATE 3
Nastaveni kalibratoru Udaj PLA34
Standard setting Indication PLA34
Faze | % z Uy, | Napéti Ekvivalent Nesymetrie Chyba Nejistota
Phase :/]o d;:{ Voltage Equivalent Unbalance Error Uncertainty
- [Vl [%] [%] [%] (%]
L1 152 % 349.6
L2 140% | 322.0 RN 5.05 0.10 0.04
u2 =495
I3 128 % 294 .4
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Meéreni kratkodobych poklesu a zvySeni napéti. / Supply Voltage Dips and Swells.
Ttida S: napéti: + 0.2 % Uy;,, délka trvani udalosti: + 0.02 s
Class S: voltage: + 0.2 % U 4,, duration: + 0.02 s
Prahova hodnota poklesu napéti: 90% Uy;, Prahova hodnota zvySeni napéti: 110% Uy,
Dip threshold: 90 % of U 4,, Swell threshold: 110 % of U 4,
NauavestaRbrétore / Udaj PLA34 / Indication PLA34
Standard setting
Faze | Udalost | Amplituda |Doba trvani| Amplituda - Chyba | Doba trvani | Chyba Nejistota
Phase | Event | Amplitude | Duration | Amplitude | Error Duration Error |Uncertainty
n %] _[s] [V] [%] [s] [s] [s]
LI-N 80 0.1 184.07 0.04 0.110 0.010 0.001
Pokles / 20 46.03 0.07 0.130 0.030 0.001
Dip 80 5 184.10 0.05 5.009 0.009 0.001
20 46.00 -0.01 5.018 0.018 0.001
L2-N 80 0.1 184.02 0.01 0.110 0.010 0.001
Pokles / 20 ; 46.00 0.00 0.130 0.030 0.001
Dip 80 5 184.04 0.02 5.009 0.009 0.001
20 45.98 -0.04 5.018 0.018 0.001
L3-N 80 0.1 183.09 0.01 0.110 0.010 0.001
Pokles / 20 - 46.01 0.00 0.130 0.030 0.001
Dip 80 5 184.13 0.02 5.009 0.009 0.001
20 45.99 -0.04 5.018 0.018 0.001
Faze | Udalost | Amplituda | Doba trvani| Amplituda| Chyba | Doba trvani | Chyba Nejistota
Phase | Event | Amplitude | Duration | Amplitude | Error Duration Error |Uncertainty
- [%] [s] [V] [%] [s] [s] [s]
L1-N 115 0.1 264.51 0.01 0.110 0.010 0.001
Zvyseni / 130 299.06 0.02 0.100 0.000 0.001
Swell 115 5 264.50 0.00 4.999 -0.001 0.001
130 299.02 0.01 5.018 0.018 0.001
L2-N 115 0.1 264.50 0.00 0.110 0.010 0.001
Zvyseni / 130 } 299.02 0.01 0.100 0.000 0.001
Swell 115 5 264.48 -0.01 4.999 -0.001 0.001
130 299.00 0.00 5.018 0.018 0.001
L3-N 115 0.1 264.54 0.00 0.110 0.010 0.001
Zvyseni / 130 ' 299.06 0.01 0.100 0.000 0.001
Swell 115 5 264.51 -0.01 4.999 -0.001 0.001
130 299.05 0.00 5.018 0.018 0.001
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Proudové harmonické / Current Harmonics
Meéfici rozsah / Measuring range : (10 % + 200 %) Iy
Ttida 1/ Class I: £ 5% lipeas PFi/ for Inam >3 % lyina/ and £ 0.15 % Lyess pii / for Tngm <3 % Iy

Udaj PLA34 Chyba Nejistota
n Liarm Indication PLA34 Error Uncertainty
LI-N | L2-N | L3-N L1-N L2-N L3-N | L1L2L3
- [%] [%] [%] [%] [%] [%] [%] [%]
3 6.00 6.025 | 6.028 | 6.024 0.025 0.028 0.024 0.003
5 8.00 8.012 | 8.012 | 8.011 0.012 0.012 0.011 0.004
9 2.50 2.500 | 2.503 | 2.501 0.000 0.003 0.001 0.003
17 4.00 3982 | 3982 | 3984 | -0.018 -0.018 | -0.016 0.003
21 1.75 1.740 | 1.749 | 1.739 | -0.010 -0.001 -0.011 0.003
50 1.00 0960 | 0.960 | 0.960 | -0.040 -0.040 | -0.040 0.003

Preruseni napéti / Voltage Interruptions

Ttida S: napéti: £ 1 % Uy;,, délka trvani udalosti: + 0.02 s
Class S: voltage: + 1% of U ;,, duration: + 0.02 s

Prahova hodnota pieruseni napéti: 5 % Uy;, hystereze: 2 % Uy,
Interruption threshold: 5 % of U 4, hysteresis: 2 % of U 4, .

Nastaveni kalibratoru I{daj. i
Standard settin fegication L3434
g L1-N | L2-N | L3-N EEN- T 12N 13N | 111213
Tt Doba trvéni Chyba Nejistota
trvani
Event Duration Duration Error Uncertainty
: [s] [s] [s] [s]
PreruSeni 3.0 2.980 -0.020 0.002
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Méreni proudu / Measurement of Current

Ttida S/ Class S: £ 1 % z rozsahu / of full scale

Faze M;:c:lny Na;)s:::gny PII{T; 4 Chyba Nejistota
Phase Me;:;:;ed Set current In;)lzc:;zm Error Uncertainty
. [ %] Lgin [A] [A] [A] [A]

5 0.25 0.2499 -0.0001 0.0001

10 0.50 0.4997 -0.0003 0.0001

LI-N 20 1.00 1.0010 0.0010 0.0002
50 2.50 2.4989 -0.0011 0.0009

100 5.00 49951 -0.0049 0.0017

120 6.00 5.9952 -0.0048 0.0024

5 0.25 0.2497 -0.0003 0.0001

10 0.50 0.5000 0.0000 0.0001

L2-N 20 1.00 1.0011 0.0011 0.0002
50 2.50 2.4997 -0.0003 0.0009

100 5.00 4.9965 -0.0035 0.0017

120 6.00 5.9963 -0.0037 0.0024

> 0.25 0.2499 -0.0001 0.0001

10 0.50 0.5000 0.0000 0.0001

L3-N 20 1.00 1.0004 0.0004 0.0002
50 2.50 2.4989 -0.0011 0.0009

100 5.00 4.9962 -0.0038 0.0017

120 6.00 5.9970 -0.0030 0.0024

Konec kalibra¢niho listu.
End of certificate of calibration.
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