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¢
Ing. Michal Hedvjfcek

Ing. Jifi Streit

Tento dokument nesmi byt bez pisemného souhlasu provadéjici laboratofe rozmnozovan jinak nez v celkovém pociu listit.
This document may only be reproduced in full, except with the prior written permission by the issuing laboratory.



PROTOKOL O ZKOUSCE List 2 z(e) 6 listi
TEST REPORT 6011-PT-L0019-20 Piige 2616

Povéieni : Ugelem tohoto protokolu o zkousce je provéfit, zda PQ monitor splituje pozadavky normy
IEC 62586-2:2017 Méfeni kvality elektfiny v systémech elektrického napajeni — Cast 2:
Funkéni zkousky a pozadavky na nejistotu. Tato norma specifikuje funkéni zkousky a
pozadavky na nejistotu pro pristroje, jejichz funkce zahrnuji méfeni, zdznam a pripadné
monitorovani parametrii kvality elektrické energie v energetickych systémech a jehoz mérici
metody pro tiidy A a S jsou definovany v normé [EC 61000-4-30:2015 — Elektromagneticka
kompatibilita (EMC) — Cést 4-30: Zku$ebni a méfici technika — Metody méfeni kvality energie.
Norma IEC 62586-2:2017 plati pro piistroje kvality elektrické energie v souladu s normou
IEC 62586-1:2017 — Méfeni kvality elektiny v systémech elektrického napajeni — Cast 1:
Piistroje pro meéfeni kvality elektiiny. Pristroj byl zkousen jen v rozsahu dale uvedenych testt.

Commission : Purpose of this Test Report is to find out whether PQ monitor meets requirements of standard
IEC 62586-2:2017 — Power quality measurement in power supply systems — Part 2:
Functional tests and uncertainty requirements. This part of standard specifies functional tests,
and uncertainty requirements for instruments whose functions include measuring, recording,
and possibly monitoring power quality parameters in power supply systems, and whose
measuring methods for Class A and S are defined in IEC 61000-4-30:2015 — Electromagnetic
compatibility (EMC) — Part 4-30: Testing and measurement techniques — Power quality
measurement methods. The standard IEC 62586-2:2017 applies to power quality instruments
complying with IEC 62586-1:2017 — Power quality measurement in power supply systems —
Part 1: Power Quality Instruments (PQI). The device was tested only in the range of
the tests listed below.

Specifikace PQ monitor PLA44: dle normy IEC 62586-1 se jedna o typ PQI-A-F1-H, ptistroj pro
zkouSeného pevnou instalaci v krytych prostorech, tiida piesn. A - podle normy IEC 61000-4-30:2015.
vzorku : 3x230/400 V, 5 A, 50 Hz, napajeci napéti: 230 V / 50 Hz, pracovni teplota: -25-°C / 70 °C,

verze firmware: 2.0.1, vyhodnocovaci/nastavovaciho software: PMS 1.3.8.3

Specification of PO monitor PLA44: type POI-A-F1-H according to standard IEC 62586-1, portable instrument
tested sample :  for outdoor applications, Class A - according to standard IEC 61000-4-30:2015.
3x230/400V, 5 A, 50 Hz, supply range: 230V/50 Hz, -25 °C/+70 °C, firmware version:2.0.1
evaulation/configuration sofiware: PMS 1.3.8.3

Pouzité etalony: Kalibrator stfidavého elektrického vykonu, proudu a napéti FLUKE 6100A + 6101A (2 ks),
v.¢. 891350632, v.¢. 891350638, v.¢. 891350639, kalibra¢ni list &. 6011-KL-E0052-19.
Sada napétovych délict, CMI OI Brno, v.&. 230 V/0.6 V/1, 230 V/0.6 V/2, 230 V/0.6 V/3.,
kalibraéni listy ¢. 6011-KL-E0002-19.
Proudovy bo¢nik typ 10 A, v.¢. CMI/10A/1/13, kalibra¢ni list ¢. 6011-KL-E0011-20
Etalon ¢asu a frekvence

Measurement Electrical power standard FLUKE 61004 + 61014 (2 pieces), sn. 891350632, sn. 891350638,
standard used : sn. 891350639, calibration certificate no. 6011-KL-E0052-19.
Set of voltage dividers, CMI OI Brno, sn. 230 V/0.6 V/1, 230 V/0.6 V/2, and 230 V/0.6 V/3,
calibration certificates no. 6011-KL-E0002-19. _
Current shunt, type 10 A. s.n. CMI/104/1/13, calibration certificate no. 6011-KL-E0011-20
Standard of time and frequency :

18 00 Brno
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Dalsi pouzité Sada napétovych zesilovac¢i, MEgA, KZU 30, v.¢. 2,3 a 4.

pFistroje : Vzorkovaci karty NI PX1 5922, v.¢. EF3F4F a v.¢. 00F22D5B
3 Univerzalni D/A karta NI PX1 6733, v.¢. 019299A9.
Napetovy zesilova¢ Fluke 5215A, v.¢.3190009
Transkonduktanéni zesilova¢ Wavetek 4600, v.&. 29630

Other devices used :  Set of voltage amplifiers, MEgA, KZU 30, sn. 2, 3, 4.
NI PXT 5922 digitizer cards, s.n. EF3F4F and s.n. 00F22D35B
Auxiliary power source, KMB systems, PWR 3P, en. B27.
Voltage amplifier Fluke 52154, s.n.3190009
Wavetek 4600 autocal transconductance amplifier, s.n. 29630

Vysledky zkouSek :  Vysledky piislusnych zkousek jsou uvedeny v tabulkach vysledkii.

Results of testing : Appropriate test results are stated in Tables of Results.
Poznamka 1: ~ Negjistota generovanych veli¢in: Napéti / Voltage: <300 ppm
Note 1 The uncertainty of the Frekvence / Frequency: <100 ppm
generated quantities. Proud / Current: <300 ppm
Nejistota méreni : Standardni nejistota méfeni byla uréena v souladu s dokumentem JCGM 100:2008.

Uvedené rozsifené nejistoty méfeni jsou souc¢inem standardni nejistoty méfeni
a koeficientu k, ktery odpovida pravdépodobnosti pokryti ptiblizné 95 %,
coz pro normalni rozdéleni odpovida koeficientu rozsifeni k = 2.

Measurement The standard uncertainty of measurement has been determined in accordance with

uncertainty : JCGM 100:2008. 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.

Vyjadreni o plnéni  PQ monitor PLA44 spliiuje viechny zkouSené pozadavky dle normy
specifikace : IEC 62586-2:2017.

Statement of PQ monitor PLA44 has met all tested requirements according to standard
compliance : IEC 62586-2:2017.
Poznamka 2: Nameérené hodnoty a konkrétni vysledky testii jsou uvedeny v pfiloze 1 tohoto protokolu

(celkem 14 lista).

Note 2: Measured values and the specific test results are stated in Annex 1 of this Test Report
(in sum 14 pages).

Metrologicka Meéieni jsou metrologicky navazana na (mezi)narodni etalony.

navaznost: Measurement are traceable to (inter)national standards.

Measurement

traceability:

Misto méieni: Cesky metrologicky institut, Regionalni inspektorat Brno, Okruzni 31, Brno 638 00

Calibration place: Czech Metrology Institute, Regional Inspectorate Brno. Okruzni 31, Brno 638 00 _
Ce metrologicity institut

ni 31

00 Brno
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Byly testovany nasledujici metody méreni dle IEC 62586-2:2017:
The following measurement methods have been tested according to IEC 62586-2:2017:

Parametr Test Trida Realizace Vysledek

Parameter Test Class Implemented Result
All.l.1 A Ano / Yes v
Ad.21 A Ano / Yes v
e A122 A Ano / Yes \
SO Srchusdice Al123 A Ano / Yes v
Power frequency .
A.13.1 A Ano/ Yes \}
Al132 A Ano / Yes vV
A.1.4.1 A Ano / Yes V
A2.1.1 A Ano/ Yes v
A22.1 A Ano / Yes v
A.22.2 A Ano / Yes v
A223 A Ano / Yes v
A.23.1 A Ano/ Yes 't
Velikf)st napéjeciho napéti A230 A Ana Vo N

Magnitude of supply voltage T vy w——

A24.] A Ano/ Yes vV
A25.1 A Ano / Yes v
A2.6.1 A Ano / Yes v
A2.7.1 A Ano / Yes v
. k A Ano / Yes N
FP;::;:? :;91':: / ¥ A Ano; tes :
(podle / according to 1EC accz)rding lo 2 Ao Tes V,
61000-4-15) Tab. 5 A Anp; Yes b
k A Ano / Yes A
st s A4.1.2 A Ano / Yes v
Nag:;; e‘::ii?s" A413 A Ano / Yes J
i Ad.l4 A Ano / Yes v
A9.1.1 A Ano/ Yes v
A9.1.2 A Ano/ Yes v
o » A9.1.3 A Ano/ Yes v
A i}'lfa‘;ﬂf;ﬁ'iﬁ :;:Pe“ A9 14 A Ano/ Yes J
underdeviation a;nd Bl 2 ann g V.
overdeviation parameters A2 B ATio | ¥ es \'II
A922 A Ano/ Yes v
A93.1 A Ano / Yes v
A94.1 A Ano/ Yes \
Oznacovani intervala A.10.1.1 A Ano/ Yes v
Flagging A.10.1.2 A Ano/ Yes v
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Parametr Test Trida Realizace Vysledek
Parameter Test Class Implemented Result

AS.1.1 A Ano / Yes Vv
Napét'ova nesymetrie AS5.1.2 A Ano/ Yes v
Supply voltage unbalance AS5.13 A Ano/ Yes \
AS5.14 A Ano/ Yes v
A.6.1.1 A Ano/ Yes t
A.6.1.2 A Ano/Yes v
A6.14 A Ano/ Yes \
A.6.1.5 A Ano/ Yes v
A.6.1.6 A Ano/ Yes v
A6.2.1 A Ano/ Yes v
Napét'ové harmonické A6.2.2 A Ano/ Yes v
Voltage harmonics A.6.2.3 A Ano/Yes |
A.6.24 A Ano/ Yes V
A.6.2.5 A Ano/ Yes v
A.6.3.1 A Ano/ Yes v
A.6.3.2 A Ano / Yes v
Agregace / Aggregation
A.6.7.1 A Ano / Yes v
A.8.1.1 A Ano / Yes v
A8.1.2 A Ano/ Yes v
A8.13 A Ano/ Yes \f
A8.14 A Ano/ Yes V
A8.15 A Ano/ Yes vV
Signaly v n:l[;:)iii;a)cim napéti AS16 A b/ Ves J
Mains s igna.’f'ing voliages on the L = filn/ Yos VI.
-.s‘upp;'_v-i-'o!tagé A8.2.1 A Ano / Yes MI.
A822 A Ano/ Yes v
A823 A Ano/ Yes V
A.83.1 A Ano/ Yes V
A.83.2 A Ano/ Yes V
A.83.3 A Ano/ Yes vV
A.17.1.1 A Ano/ Yes V
Proudové nesymetrie Rl A A0S T -
Current unb(;fance ALVl 4 AnG Y e NI,
A.l7.14 A Ano/ Yes v
A.17.1.5 A Ano / Yes v

Tento dokument nesmi byt bez pisemného souhlasu provadéjici laboratofe rozmnoZovan jinak nez v celkovém poctu listu.
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Parameter Test Class Implemented Result
A2.1.1 A Ano / Yes v
A22.1 A Ano / Yes \
A222 A Ano / Yes v
Veltkost prowdu A‘2.%.3 A Ano/ Yes \.-
Magnitude of current Al ] A Mot M
: ' A232 A Ano / Yes v
Agregace / Aggregation
A.2.5.1 A Ano / Yes v
A2.6.1 A Ano / Yes v
A6.1.1 A Ano / Yes v
A.6.1.2 A Ano / Yes v
A.6.1.4 A Ano/ Yes &
A.6.1.5 A Ano / Yes V
A.6.1.6 A Ano / Yes \
Proudové harmonickeé A.6.2.1 A Ano/ Yes v
Current harmonics A.6.2.2 A Ano/ Yes v
A62.3 A Ano / Yes Vv
A6.24 A Ano / Yes V
A.6.2.5 A Ano / Yes y
A.6.3.1 A Ano/ Yes \
A.6.3.2 A Ano / Yes \
Al13.1.1 A Ano / Yes v
A13.1.2 A Ano / Yes v
A13.1.3 A Ano / Yes v
Rychlé zmény napéti A13.2.1 A Ano / Yes v
Rapid voltage changes Al3.3.1 A Ano / Yes V
Al3.4.] A Ano / Yes v
Al13.5.1 A Ano / Yes V
Al3.52 A Ano / Yes v

Konec protokolu o zkousce.
End of Test report.

Tento dokument nesmi byt bez pisemného souhlasu provadeéjici laboratore rozmnozovan jinak nez v celkovém poctu listi.
This document inay only be reproduced in full, except with the prior written permission by the issuing laboratory.



PRILOHA 1 K PROTOKOLU O ZKOUSCE  011-PT- L0019-20
ANNEX 1 TO TEST REPORT

Namérené hodnoty a konkrétni vysledky testa dle
IEC 62586-2:2017

Measured values and the specific test results according to
IEC 62586-2:2017
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Power frequency

Test Testing points Number of samples in 2 min Max. diffrence” Requirement
(-] (-] N [-] [mHz] [mHz]
Loop:
42.5Hz—-57.5Hz
Al.l.1 ] triangle - duration: 5 s 12 0 20
575Hz—-42.5Hz
triangle - duration: 5 s
a: The maximum absolute diffrence of measured values during the test.
Test Testing points Error® Standard criterion
(-] [Hz] [mHz] [mHz]
Al.2.1 42.500 1 10
Al.2.2 50.050 0 10
Al1.2.3 57.500 2 10
b: The largest absolute error of the test value (testing point) during the test.
Test Testing points Complementary conditions Error’ Standard criterion
[-] [Hz] (-] [mHz] [mHz]
Al3.1 50.050 10 % Uy, 0 10
H3: 10 % Udin- 180°
H7: 10 % Uy, 180°
A132 50.050 HIT10 % Ug, 180° | 10
o . H15: 4 % Uy, 180°
H19: 5 % Uy, 180°
H23: 5 % Uy;,, 180°
Test Target of the test Result
Al4.] Check that the frequency measurement is made on the reference chanel. v
Magnitude of supply voltage
Test Requirements
Quns > 20 4.5 % < A(46)/V, < 5.5 % TS[U(99)]-TS[U(0)] = 20000 + 6 ms*
A2.1.1 Measured values
16479 5.1 20000

* TS = Time Stamp
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Test Testing points Testing points Error® Standard criterion
-] ] V] V] LVl
A2.2.1 10 % Uy;, 23.000 0.003 1.150
A222 80 % Uy, 184.000 0.047 1.150
A2.23 150 % Uyg;, 345.000 0.065 1.150
¢: I'he largest absolute error of the test value determined from all three phases.
Test Testing points Complementary conditions Error® Standard criterion
-] [V] (-] [V] [V]
A23.1 184.000 e 12 st
57.5 Hz 0.063
H3: 10 % Uy;,, 180°
H7: 10 % Uy,, 180°
A2.32 184.000 Al e g L0 0.056 1150
H15: 4 % Uy, 180°
H19: 5% Uy, 180°
H23: 5 % Uyg;,, 180°

c: Lhe largest absolute error of the test value determined from all three phases.

Magnitude of supply voltage — measurement aggregation

Test

Testing points

Complementary conditions

Standard criterion

A24.1

80 % Uy,

f=49.99 Hz
test duration = 11 min

Test the time tag and the sequence number of
blocks for proper resynchronization to the 10-
min tick.

Testing points

Difference of TS 10/12 cycle

Difference of TS 10/12 cycle time interval no.

time interval no. 3000 and 2999 3000 and 2999
[V] Measured value [ms] Requirement [ms]
200.00 200.04 + 20
Difference of TS 10/12 cycle |Difference of TS 10/12 cycle time interval no.
184 time interval no. 3001 and 3000

Measured value [ms]

3001 and 3000

Requirement [ms]

83.00

80.02 + 20

~ Test

Testing points

Complementary conditions

Standard criterion

A2.5.1

Loop:
P1-P3 -1 min
P3-Pl -1 min

[V]

10 % Ug;, - 80 % Uy,
80 % Ur]iu" 10 % Ur]in

f=50.125Hz

Test the aggregation of 10/12 cycles data into
150/180 cycles

Difference of TS 150/180 cycle
time interval no. 202 and 201
Measured value [s]

Difference of TS 150/180 cycle time interval
no. 202 and 201
Requirement [s]

1.595 1.60 + 0.03
Error of aggregated values” Requirement
[% Udin] [% Ugin]
0.01

a: 'he maximum diffrence of measured values during the test.

ruzni 31
638 00 Brno
e
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Test Testing points Complementary conditions Standard criterion
PI- i{)goupl. o~ f=50 Hz Test the aggregationlof: 10/12 cycles data into
P3-PI - 1 min 10 min interval
D
A2.6.1 [V] Error of aggregated value Requirement
(V) 0,
10 % Uy, - 80 % Usgin [A-" Udin] [/0 Udln]
80 % Uy;,- 10 % Uy, 0.01 . 0.10
Test Target of the test Result
A2.7.1 Check that the 2-h aggregated value is provided by the equipment under test. v
Flicker
Testing points Standard Test
Test requirement Error® [%] | criterion
k(-] r [min”'] Pst [-] %]
Parameter Pst 0.4 I 0.4 E >
Rectangular voltage changes 2 0.4 0.9 2
according to Table 5 of standard ! 2 L] ;
IEC 61000-4-15 -2 0 ] >
’ 110 0.4 13 5
1620 0.4 2.2 5
4000 0.4 1.2 5
0.8 I 0.8 1.6 5
2 0.8 1.6 5
7 0.8 1.6 5
39 0.8 1.4 5
110 0.8 1.3 5
1620 0.8 23 5
4000 0.8 1.7 5
I 1 1 1.3 5
2 1 1.4 5
7 1 1.3 5
39 1 1.3 5
110 1 1.5 5
1620 1 2.3 5
4000 1 3.1 5
5 1 5 23 5
2 5 1.8 5
7 5 1.7 5
39 5 1.4 5
110 5 1.5 5
1620 5 2.0 5
4000 5 3.7 )
10 1 10 4.4 5
2 10 I:5 5
7 10 1.3 5
39 10 1.5 5
110 10 1.4 5
1620 10 29 5
4000 10 4.6 5
c: The largest error of the test value determined from all three phases. ¥ inatitis
at Brno
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Test A4.1.2 — Measurement of residual voltage
Standard setting Measured value Error
Residual Set Set Expected | Channel | Channel | Channel | . Channel | Channel
! : . Channel 1
voltage duration |duration| duration l 2 3 2 3
[%] [cycle] [ms] [ms] [%] [%] [%] [%] [%] (%]
1 20 30 200.09 200.11 200.13 0.09 0.11 0.13
1.5 30 40 200.10 200.10 200.12 0.10 0.10 0.12
500.00 25 50 60 200.07 200.08 200.08 0.07 0.08 0.08
10 200 210 200.07 200.05 200.05 0.07 0.05 0.05
30 600 610 200.06 200.08 200.07 0.06 0.08 0.07
150 3000 3010 200.07 200.07 200.06 0.07 0.07 0.06
1 20 30 20.04 20.07 20.11 0.04 0.07 0.11
1.5 30 40 20.06 20.07 20.07 0.06 0.07 0.07
20.00 2.5 50 60 20.07 20.06 20.07 0.07 0.06 0.07
10 200 210 20.05 20.05 20.04 0.05 0.05 0.04
30 600 610 20.06 20.04 20.04 0.06 0.04 0.04
150 3000 3010 20.04 20.06 20.04 0.04 0.06 0.04
Test A4.1.2 — Measurement of duration
Standard setting Measured value Error
Residual Set Set Expected | Channel | Channel | Channel Channel | Channel
. 1 . Channel 1
voltage duration |duration| duration 1 2 3 2 3
[%] [cycle] [ms] [ms] [ms] [ms] [ms] [ms] [ms] [ms]
1 20 30 31 31 31 1 1 1
L5 30 40 42 42 42 2 2 2
2.5 50 60 63 63 63 3 3 3
200.00 10 200 210 212 212 212 2 2 2
30 600 610 611 612 612 1 2 2
150 3000 3010 3013 3013 3013 3 3 3
1 20 30 31 31 31 1 1 1
1.5 30 40 41 41 41 1 I 1
20.00 2.5 50 60 62 62 62 2 2 2
10 200 - 210 212 211 212 2 1 2
30 600 610 611 612 612 1 2 2
150 3000 3010 3012 3012 3013 2 2 3
Test A4.1.3
Standard setting Measured value Error
Recorded
Set Expected Residual| Channel ~ Channel  Channel | Channel Channel Channel| gyent
duration duration  voltage I 2 3 1 2 3
[ms] [ms] [%] [ms] [ms] [ms] [ms] [ms] [ms] [-]
40 112.2 42 42 41 0 0 0 swell
0 107.8 0 0 0 0 0 0 WR
2 40 222 0 0 0 0 0 0 WR
17.8 41 41 41 0 0 0 dip

*WR = without record

Ol'\rL;?ni 3
638 00 Brno
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Test A4.1.4
Standard setting Measured value Error
Residual ‘ Set Set. E-xpec.ted Channel | Channel | Channel Channel 1 Channel Channel 3
voltage | frequency [duration| duration 1 2 3 2
[%] [Hz] [ms] [ms] [ms] | [ms] | [ms] [ms] [ms] [ms]
15 47.1 58.8 59 59 59 0.2 0.2 0.2
— - 7059 | 717.6 718 | 718 | 718 0.4 0.4 0.4
- 575 34.8 43.5 43 43 43 -0.5 -0.5 -0.5
' 521.7 530.4 530 530 530 -0.4 -0.4 -0.4
Test A4.1.5 — A test shall be achieved according to the requirements of A4.2.1 and Test J
A43.1. result

*WR = without record

Rychlé zmény napéti / Rapid voltage changes

Test Requirements ety Result Test Criterion
points
To verify that no RVC event wil
A13.01 | deteted i the voliage magniude changes | somz | NORVCwas [ NoRVCshailbe
o ' & ; £ g £ detected detected
too slowly
T ify that no RVC event will b ’
DS YRR Sy FRs NeAs.oe No RVC was No RVC shall be
Al3.1.2 detected if the voltage magnitude changes | 50 Hz
detected detected
less than the threshold.
To verify that if a dip/swell is detected
during an RVC event, including the . .
A13.13 |disabled 100/120 half cycles, then the RVC| soHz | NORVC was Hodtvieaall be
) ; detected detected
event would be discarded and recorded as a
dip/swell.
_ . Start: 100 halfcycles
_— 5 dUmax =GPl AUmax: 7 % Udin
. To verify that the RVC setup values as dUss = 6,97% i s
Al13.2.1 . : ; 50 Hz . - AUss: 7 % Udin
- specified in 6.13.2.3 are valid. Duration: 63 Duration: 63 halfeycles +
halfeysies 2 halfeycles
Start: 100 halfcycles
— 0, o
To verify that the above mentioned RVC dc[ljlj;zi 266:"7/& AUmax: 7% Udin
Al3.3.1 ’ . 50 Hz 2870 AUss: 3% Udin
parameters are valid, Duration: 49 Duration: 49 halfcycles +
hajfeyeles 2 halfcycles

>ni 31
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Supply voltage unbalance
_ up [%] u; [%0]
Test | Target of the test | Testing conditions Mioasured Measured
Criterion Criterion
value value
Check accuracy of L1-N: 57.73 V, 0° MIN 0.00 0.00 0.00 0.00
AS5.1.1 unbalance L2-N: 57.73 V, -120°
measurement L3-N:57.73 v, 120° | MAX 0.02 0.15 0.04 0.15
Check accuracy of L1-N:42.143 V, 0° MIN 5.04 4.90 5.09 4.90
A5.1.2 unbalance L2-N:46.184 V, -120°
measurement L3-N: 50.225V, 120° MAX 5.07 5.20 5.11 5.20
Check accuracy of L1-N: 87.750 V, 0° MIN 4.9] 4.80 4.95 4.80
A5.1.3 unbalance L2-N: 80.822 V, -120°
measurement L.3-N: 73.894 V, 120° MAX 4.97 5.10 4.99 5.10
Ch “ -k T et -I-
i MIN 4.55 437 | 241 | 232
measurenﬁm with LING TSN o
A5.1.4 B diist LL.2-N: 51.957 V, -122°
phase displacement )y 3 N: 57.730 v, +118°| MAX 4.51 4.67 2.47 2.62
with a 4 wires
svstem
Rychlé zmény napéti / Rapid voltage changes
Test Requirements Testing points Result Test Criterion
One polyphase RVC shall be
oy - detected:
To verify that in a polyphase
: : A4 dUmax = 7,97% Start: 100 halfcycles
. system, RVC detection depends| _ op
Al13.4.1 onithe combined VSS (voltsgs 50 Hz dUss = 4,00% AUmax: 8 % Udin
i<stead logic si lg Duration: 59 half-cycle AUss: 4 % Udin
issteady-state) logic signal. Duration: 59 half cycles + 2
halfcycles
To verify that, if the second One RVC detected:
RVC event sta}rts before the dUmax = 8,97% Start: 100 halfeycles
VSS (voltage-is-steadystate) AUmax: 9 % Udin
Al13.5.1 i 50 Hz dUss = 5,96% . :
logic signal changes to true, Duration: 170 half-cvel AUss: 6 % Udin
only one RVC event will be WAon: Atheycies Duration: 170 halfcycles + 2
detected. halfcycles
Two RVC detected:
RVCI: RVCI: Start: 100 half cycles
dUmax = 6,97% AUmax: 7 % Udin
To verify that if, the second dUss = 2.98% AUss: 3 % Udin
RVC event starts after the VS Duration: 49 half-cycles Duration: 50 halfcycles + 2
A13.52 (voitfige-ls-steady-state) logic e hulfoycles
signal changes to true,
two RVC events shall be RVC2: RVC2: Start: 270 halfcycles
detected. dUmax = 5,98% AUmax: 6 % Udin
- dUss = 3,05% AUss: 3 % Udin
Duration: 57 half-cycles Duration: 57 halfcycle = 2
halfcycles




PRILOHA 1 K PROTOKOLU O ZKOUSCE
ANNEX 1 TO TEST REPORT.

6011-PT-L0019-20

List 7 z(e) 14 listu

Page 7 of 14
Voltage harmonics
Test Requirements
Qu>20 13.5 % < B(46)/Vy < 16.5 %| TS[H(99)]-TS[H(0)] = 20000 + 6 ms*
A6.1.1 Measured values
4942 14.9 20000
* TS = Time Stamp
Standard
Test Testing points requirement Error® (%] Test criterion [%]
Uiharm [%]
5 %, 100 Hz
5 )
(2" harmonic) 5.00 0.02 0.25
5 %, 75 Hz
(1.5 x fundamental 0.00 0.02 0.05
A6.1.2 frequency)
4 %, 105 Hz
(2™ harmonic + 5 Hz)
6 %. 110 Hz 4.00 0.04 0.20
(2" harmonic + 10 Hz)
Test Target of the test Result
A6.1.3 Verify that at least 50 harmonics are provided by the device. \
. ; Expected value Measured value
Test Testing points = " d
I'HDu [%] THDu [%]
Distortion on all harmonics simultaneously up to the 50"
order at 200 % of class 3 compatibility levels from IEC 35.12 34.39
A6.1.4 61000-2-4.
Distortion on 4 selected interharmonics up to the 50" order at 0.00 0.19
200 % of class 3 compatibility levels from IEC 61000-2-4, ' '
Test Testing point Result
H3: 10 % U,;,, 180°
H7: 10 % Uy, 180°
H11: 10 % Uyg,,, 180° . i
die 257 All 50 harmonics comply accuracy according to
A6.1.5 HI15: 4 % Uy, 180° BB SO0 T hEe T
H19: 5% Uy, 180° il ass L
H23: 5 % Uy, 180°
Crest factor = 2
! . Error’ Standard criterion
Test Testing points
S, %] [%]
10 %, 3750 Hz 0.01 0.05
5 I =
A6.1.6 10 %, 7500 Hz 0.02 0.05
10 %, 25050 Hz 0.02 0.05
no aliasing detected

d: The largest error of the test value determined from all three phases.
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Test Testing points Expected value Error Standard criterion
[] [-] [%] [%] [%]
A6.2.1 5 %, 100 Hz (2" harmonic) 5.00 0.01 0.25
A6.2.2 10 %, 150 Hz (3 harmonic) 10.00 0.01 0.50
A6.23 1 %, 2500 Hz (50lh harmonic) 1.00 0.01 0.05

c¢: The largest error of the test value determined from all three phases.

Test Testing points Result
Distortion on all harmonics simultaneously up to the ] .
A6.2.4 50" order at 10 % of class 3 ibility level All 50 harmonics comply accuracy according to
2 order at 10 % of class 3 compatibility levels [EC 61000-4-7, Class I.
from IEC 61000-2-4.
Distortion on all harmonics simultaneously up to the All 50 b ) | o
th ) I - armonics comply accuracy according to
A6.2.5 50" order at 200 % ofcld.ss 3 compatibility levels IEC 61000-4-7. Class 1.
from IEC 61000-2-4.
. . Complementary | Expected . Standard
S T - ¥ - » c
et Ll conditions value of Uy, Error criterion
(-] [-] [-] [o] [%] (%]
5 %, 85 Hz (2™ harmonic)’ 42.5 Hz 5.00 0.02 0.25
A6.3.1 1 %, 2875 Hz (50" harmonic)’ 57.5 Hz 1.00 0.03 0.05
1: All 50 harmonics comply accuracy according to IEC 61000-4-7, Class L.
10 %, 150 Hz (3™ harmonic) 10 % Uy, 1.00 0.01 0.05
A6.3.2 10 %, 150 Hz (3" harmonic) 200 % Uy;, 20.00 0.05 1.00
All 50 harmonics comply accuracy according to IEC 61000-4-7, Class I.
c: The largest error of the test value determined from all three phases.
Test Target of the test Result
AG.7.1 Check that the 2-n ageregated value is provided by the equipment under test. N
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Mains signalling voltages on the supply voltage
Test Target of the test Result
AS8.1.1 Verify that the user can specify the carrier frequency to monitor up to 3 kHz. v
Test Target of the test Result
AE1H Verify that the user can specify the detection threshold (above 0.3 % Uy;,) and length J
T of recording period (up to 120 s). '
Test Testing points Target of the test Result
0% Uy, 316.67 Hz The product does not 1nd1.cate that the signal exceeded the J
A8.1.6 detection threshold.
1 % Uy, 316.67 Hz T'he product does lndiCE.lte that the signal exceeded the J
detection threshold.
Test Testing points Expected value Error® Standard criterion
(-] (-] [V] [V] [V]
3 % Udm 315 Hz C
: 9.758 0.202 0.345
3 % Udin, 320 Hz
3 % Udin, 310 Hz
A8.1.4 3% Udin, 325 Hz 9.758 0.189 0.345
3 % Udin, 305 Hz
3 % Udin, 330 Hz L Wi
Test Testing points Expected value HDO, ., Error® Standard criterion
Ll ! [V] V] [V]
1 % Uy, 316.67 H
A8.1.7 s ‘ 2.300 0.064 0.345
recording period = 120 s
c: The largest error of the test value determined from all three phases.
Test Testing points - Expected value Error® Standard criterion
] -] V] V] V]
1 % Ugin, 316.67 Hz 2.300 0.059 0.345
AR 3 % Uy, 316.67 Hz 6.900 0.115 0.345
- 9 % Ugin, 316.67 Hz 20.700 0.456 1.035
15 % Uy, 316.67 Hz 34.500 0.552 1.725
c: The largest error of the test value determined from all three phases.
Test Testing points Expected value Error® | Standard criterion
] &= (V] V] [V]
1 % Ug;p, 1060 Hz 2.300 0.047 0.345
A5 3 % Ugip, 1060 Hz 6.900 0.106 0.345
o 9 % Uy, 1060 Hz 20.700 0.335 1.035
15 % Ugin, 1060 Hz 34.500 0.502 1.725 : .
\; ToRY Tl io: kv institut
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Test Testing points Expected value Error* | Standard criterion
(-] (-] [V] [V] [V]
1 % Uy;,, 2975 Hz 2.300 0.062 0.345
Ao 3 % Ugin, 2975 Hz 6.900 0.112 0.345
- 9 % Ugin, 2975 Hz 20.700 0.351 1.035
15 % Ug,,,, 2975 Hz 34.500 0.712 1.725
Test Testing points Expected value Eiror’ | Standard criterion
= (-] [V] [V] [V]
3 % Uy, 2975 Hz 42.5 Hz 6.900 0.187 0.345
A8.3.1
3 % Udin, 1060 Hz 57.5 Hz 6.900 0.211 0.345
Test Testing points Expected value Error® Standard criterion
[] [-] [V] [V] [V]
3% Uy, 316.67 Hz 23V 6.900 0.141 0.345
A8.3.2
3% Udin, 316.67 Hz 460 V 6.900 0.223 0.345
Test Testing points Expected value Error® Standard criterion
(] [-] [V] [V] . [V]
H3:10%Udin,180°
3 % Uy, 316.67 Hz H7:10%Udin,180° 6.900 0.141 0.345
H11:10%Udin, 180°
A8.3.3 H15:4%Udin,180°
H19:5%Udin, 180°
3 % Udin, 1060 Hz H23:5%Udin.180° 6.900 0.201 0.345
Flagging
Test Target of the test Flagged Result
A10.1.1 |This test shall include atleast 1 complete 2-hinterval. No \
Dip: 70 % of Udin, 1 channel, L2, duration: 100ms {
) 5 {
AT0.1.2 11y i test shall include at least 1 complete 2-h interval. Xes :
Cesky metrologicky institut
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Magnitude of current

Test Requirements
Qs = 20 4.5%<A(46)/V,<55% TS[1(100)]-TS[1(0)] = 20000 + 6 ms*
A2.1.1 Measured values
17986 | 4.8 | 20000

Test Test. points Testing points Error® Standard criterion”’

-] (-] [A] [A] [A]
A2.2.1 10 % Idin 0.500 0.001 0.050
A2.2.2 80 % Idin 4.000 0.001 0.050
A2.2.3 100 % Idin 5.000 0.001 0.050

c¢: The largest absolute error of the test value determined from all three phases.
b: Standard requirement: = 1.0 % Idin

Test Test. points Complementary conditions Error® Standard criterion”
-] [A] (-] [A] [A]
42.5 Hz 0.002
A2.3.1 4.000 =7 5 1 0,003
H3: 60 % Idin, 180°
HS5: 55 % Idin, 0°
3.2 : g 002 0.050
A2, 4000 H7: 50 % Idin, 180° 0.00
H9: 41 % Idin, 0°

c¢: The largest absolute error of the test value determined from all three phases.
b: Standard requirement: = 1,0 % Idin

Test Test. points | Complementary conditions Standard criterion
‘l“: 49 99 I-[? ICSLU G TITIne l.ﬂ.é I LI
80 % Iy, desth Fiera " H‘ ) blocks for proper resynchronization to the 10-min
est duration = 11 min B
Testing points Difference of TS 10/12 cycle time | Difference of TS 10/12 cycle time interval no. 3000 and
esting point interval no. 3000 and 2999 2999
A4 [A] Measured value [ms] Requirement [ms]
o 200.00 200.04 + 20
Difference of TS 10/12 cycle time | Difference of TS 10/12 cycle time interval no. 3001 and
4 interval no. 3001 and 3000 3000
Measured value [ms] Requirement [ms]
84.00 80.02 + 20
Test Test. points Complementary conditions Standard criterion
Loop: : ;
. Test the aggregation of 10/12 cycles data into
P1-P3 -1 min f=50.125 Hz c .
P3-Pl -1 min 150/180 cycles
(A] Difference of TS 150/180 cycle |Difference of TS 150/180 cycle time interval no. 202 and
time interval no. 202 and 20| 201
A2.5.1 10 % I, - 80 Measured value [s] Requirement [s]
mn
% Lyin 1.596 1.60 £ 0.03
80 % lg,- 10
; :m Result
2din The error of all aggregated values is less than the allowed error

Oblastni
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Test Testing points Complementary Standard criterion
Loop: . : P :
Pl -P3 - | min F= 50 Hz Test the aggregatlonlofj 10/12 cycles data into
4 ; 10 min interval
P3-Pl -1 min
A2.6.1 - .
[A] Error of aggregated Requirement
10 % lgi - 80 % Ly [%0 Lin] [% Lyin]
80 % Iy, - 10 % Iy, 0.01 +1.00
Test Target of the test Result
A2.7.1 Check that the 2-h aggregated value is provided by the equipment under test. \
Current harmonics
Test Requirements
TS[H(100)]-TS[H(0)] =
el Qu>20 13.5 % < B(46)/VN < 16.5 % 20000 + 6 ms*
o Measured values
3675 | 14.4 | 20000
Tes Testi e Standard requirement a8 co
est esting points [2harm [%)] Error” [%] Task cilietion® [%]
5 %. 100 Hz (2nd harmonic) 5.00 0.03 0.25
5%, 75 Hz '
(1.5 x fundamental freq.) O 0 8.3
A6.1.2 4%, 105 Hz
(2nd harmonic + 5 Hz)
6 %. 110 Hz 4.00 0.04 0.20
(2nd harmonic + 10 Hz)

a: The largest absolute deviation from the test value U2harm = 5% is determined from all three phases.

b: Maximum absolute tolerance allowed

Test Target of the test Result
A6.1.3 Verify that at least 50 harmonics are provided by the device. v
Expected Measured
Test Testing points value THDi value
[%] THDi [%]
Distortion on all harmonics simultaneously up to the 50" order at 200 %
of class 3 compatibility levels from [EC 61000-2-4. Al A
A6.14 Distortion on 4 selected interharmonics up to the 50" order at 200 % of
class 3 compatibility levels from IEC 61000-2-4. 0.00 0.00
Test Testing point ' Result
H3: 60 % Idin, 180° ; H5: 55 % Idin, 0° All 50 harmonics comply
A6.1.5 H7: 50 % Idin, 180° ; H9: 41 % Idin, 0° accuracy according to IEC
Crest factor = 3 61000-4-7, Class 1.

Okruzni 31
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e —
Test Testing points E;;,:T Standar[d%c]rttenon
10 %, 3750 Hz 0.01 0.15
A6.1.6 10 %, ?50_0 Hz 0.02 0.15
10 %, 25050 Hz 0.02 0.15
no aliasing detected
Test Testing points et Error® Standard criterion
value
[-] -] [%%] [%%] %]
A6.2.1 5 %, 100 Hz (2™ harmonic) 5.00 0.03 0.25
A6.2.2 10 %. 150 Hz (3" harmonic) 10.00 0.02 0.50
A6.2.3 1 %. 2500 Hz (50" harmonic) 1.00 0.02 0.15

c: The largest error of the test value determined from all three phases.

Test Testing points Result
Distortion on all harmonics simultaneously up to "
A6.2.4 the 50" order at 10 % of class 3 tibilit All 50 harmonics comply accuracy
o o OF cfass > compatibtiity according to IEC 61000-4-7, Class 1.
levels from IEC 61000-2-4.
Distortion on all harmonics simultaneously up to .
A6.2.5 I R atbilit All 50 harmonics comply accuracy
= BN e o ol class 5 compalibllity | ,.cording to IEC 61000-4-7, Class .
levels from IEC 61000-2-4.
— . Complem. Expected P Standard
Test Testing points conditions | value of I, Error criterion
] = ] (%] (o] [%e]
5 %, 85 Hz (2" harmonic)' 42.5 Hz 5.00 0.03 0.25
A6.3.1 I %. 2875 Hz (50™ harmonic)’ 57.5 Hz 1.00 0.05 0.15
I: All 50 harmonics comply accuracy according to IEC 61000-4-7, Class 1.
10 %, 150 Hz (3 harmonic) 10 % I 10.00 0.01 0.50
A6.3.2 10 %, 150 Hz (3 harmonic) 100 % Iy, | 10.00 0.06 0.50

All 50 harmonics comply accuracy according to IEC 61000-4-7, Class L.

c: The largest error of the test value determined from all three phases.
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Current unbalance

T T
Target of the , . ip [%0] iy [Y0]
TGSI TEStll‘lg COI]dIIiOﬂS Measured . . Measured A .
test Criterion Criterion
value value
= Sj?:zk o L1:100.2 % Idin, 0° MIN 0.07 0.00 0.07 0.00
S17.1.1 u;balazce L2: 99,9 % Idin, -120°
e 0 1 o
measurement L3:99,9 % Idin, 120 MAX 0.12 0.35 0.08 0.35
acﬂ;zzk iy L1: 110 % Idin. 0° MIN 5.01 4.80 5.00 4.80
S17.1.2 unbalalfce L.2: 95 % Idin, -120°
measurement L3: 95 % Idin, 120° MAX 511 520 5.04 5.20
Check e T, 19 MIN 1783 | 1750 | 17.81 | 17.50
accuracy of L1: 100 % Idin, 0 ; : 4 :
S17:13 unbalar-ice L2: 100 % Idin, -150°
1) 0 3 (o]
measurement L3: 100 % Idin, 90 MAX 17.92 18.10 17.84 18.10
dc;‘;zzk . L1: 55.0 % Idin, 0° MIN 4.99 4.70 5.00 4.70
S17.1.4 u“balazce L2: 47,5 % Idin, -120°
- L3:47,5 % Idin, 120° MAX 504 530 503 530
aﬁ‘;ﬁk o | Lr10s0% i 0 MIN 2.00 1.80 2.96 2.80
S17.1.5 unbaiazce L2: 97,5 % Idin, -120,5°
2+ 0 o o
measurement L3:97,5 % Idin, 120,5 MAX 2.04 2.20 3.08 3.20

Konec prilohy k protokolu o zkousce ¢. 6011-PT-L0019-20.

End of annex to the test report no. 6011-PT-L0019-20.
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