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Dosavadni vyvoj a aktualni stav

Dosavadni vyvoj EN 50 160:

EN 50 160 ed.3 Voltage characteristics of electricity supplied by public electricity networks
Vydana 7/2010

CSN EN 50 160 ed.3 Charakteristiky napéti elektrické energie doddvané z veiejnych distribu¢nich siti
Vydana 2/2011

Aktualni stav ed.4 EN 50 160:

Ed.4 EN 50 160 prostrednictvim TC8X distribuovana na jednotlivé NC k pripominkovacimu procesu koncem r. 2021
Pripominky byly vyporadany 3/2022 hlasovanim TC8X WGO01

Finalni znéni distribuovano 8/2022 na jednotlivé NC k uplatnéni pfipominek jiz jen z pohledu ,,redakéni povahy“
Ed.4 EN 50 160 odhlasovano 9/2022, vysledek 20 YES, 0 NO

Finalni Upravy ,,redakéni povahy” 11/2022 TC8X WGO01

Pozadavek CENELEC TC8X WGO01 smérem k IEC 61000-4-30 na upravu flagovacich algoritmu

Vydana ze strany CENELEC v prosinci 2022

CSN EN 50160 ed.4 pak vydana v listopadu 2023

i ERU
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Dalsi kroky, milniky

FprEN 50160:2022 (E)

26 European foreword

27  This document (FprEN 50160:2022) has been prepared by CLC TC8X “System aspects of electrical energy
28  supply”.

29  This document is currently submitted to the Formal Vote.

30  The following dates are proposed:

+ latest date by which the existence of this (doa) dor + 6 months
document has to be announced at national
level

+ latest date by which this document has to be (dop) dor + 12 months

implemented at national level by publication of
an identical national standard or by
endorsement

I « latest date by which the national standards (dow)  dor + 36 months |
I conflicting with this document have to be (to be confirmed or |
: withdrawn modified when voting) : Konference ERU 2024
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SCOPE normy

Ed. 4 EN 50160 (vydana v prosinci 2022) ,Voltage characteristics of
electricity supplied by public electricity networks”

Volny preklad (resp. oficidlni nazev ed.4 CSN EN 50 160)

Charakteristiky napéti elektrické energie dodavané z verejnych distribucnich siti

Postiehy k rozsahu platnosti (ed.4 CSN EN 50 160):

* Tato evropska norma popisuje a udava hlavni charakteristiky napéti v mistech pripojeni uzivatell z verejnych
distribu¢nich siti nizkého, vysokého a velmi vysokého napéti za normalnich provoznich podminek.
* Normalni provozni podminky (odst. 3.15) = provozni stav DS, ktery splfuje pozadavky na zatiZeni, spinani v

soustavé a odstranovani poruch automatickymi ochrannymi systémy, bez vyskytu mimoradnych stav(i zahrnuijici
napt.: docasné usporadani napajeni, mimoradné povétrnostni podminky, vyssi moc...

Konference ERU 2024
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Pfipominka CR (vznesena za
EG D) zamitnuta TC8X WGO1

Clau | Parag | Type Comments Proposed change Observation
I ne| sel | raph/| of s of the
NC|nu| Sub-| Figur | com secretariat
m-|claus| e/ |ment on each
be| e |Table comment
s hd - - - * | submittec ~
CZ|Pal|4.2.2.|Note 1| te |PQ analyser mark (check) a flagged interval when voltage dip|MOTE 1 The percentages above are referred to a rejected
ge| 2 or voltage interruption occur (during the corresponding 10min |measuring period of one week (i.e. to 1.008 intervals of 10
13 interval). PQ analysers used in the Czech Rep. are not able |min).

to mark (check) flagged data due to only voltage
interruptions. The proposal to exclude flagged data due to For the evaluation of measurement results, care should be
interruptions means upgrading of PQ analysers with the goal |taken of flagged intervals. Hie-data-Hagged-duaio-

to separately mark (check) data with voltage dips and voltage |interrdphionsare-excluded: The principles for the use of
interruptions (flagged data due to voltage dips and flagged other flagged data are under consideration.

data due to interruptions).

We support the idea to exclude flagged data due to (mainly
long) interruptions but we are afraid of unpreparedness from
the side of producers of PQ analysers (PQ analysers
become suddenly non-conforming).

Konference ERU 2024
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Dopad pouziti pravidel pro flagovani

Parametr Maximalni hodnota

Jednotka iEn501GU-50Hz.gwd L1 L2 L3
Zmény napéti 2307
Maximum 100% / 95% % [Vn] +10/+10 11.86 11.77 11.79
Minimum 100% / 95% % [Vn] 161410 -24.01 -24.07 24,07
Prerudeni < 0% Potet 100 2 2 2
Udalosti Potet 100 1" 11 1"
Napétové harmonické kmity
2. Harm. 100% / 95% % [Vh1] 2/2 0.10 0.25 0.20
3. Harm. 100% / 95% % [Vh1] 514 0.05
Harmonické proudu A Ne
Flicker Plt 100% / 95% Plt 141 4.847 4.507 4.991
Nesymetrie V 100% / 95% % 2/2 0.05
Signal HDO % [Vn] Ne
frekvence 50 Hz
Maximum 100% / 99.5% % +1 /41
Minimum 100% / 89.5% % 6/-1

Vyhodnoceni odchylek napéti dle EN 50160 bez pouZziti (nahofe — vyhodnoceno
prepéti i podpéti) a s aplikaci metodiky flagovani (dole — odchylky napéti v mezich)

Parametr Maximalni hodnota

Jednotka En&0160-50Hz.gwd L1 L2 L3
Zmény napéti 230v
Maximum 100% / 95% % [Vn] +10/+10 8.81 8.73 8.74
Minimum 100% / 95% % [Vn] -151710 -8.63 -8.70 -8.70
Preruseni < 0% Potet 100 2 2 2
Udalosti Pocet 100 11 " il
MNapétové harmonické kmity
2 Harm. 100% / 95% % [Vh] 272 0.00
3. Harm. 100% / 95% % [Vh] 515 0.05 0.05
Harmonické proudu A Me
Flicker Pt 100% / 95% Plt 111 0.724 0.722 0.724
Nesymetrie V 100% / 95% % 2/2 0.03
Signal HDO % [Vn] Ne
frekvence 50 Hz
Maximum 100% 7 99.5% % +4/+1
Minimum 100% / 99.5% % 671

110 %

100 % 4

0% _

|

85 %

i ERU

do¢asna zvyseni napéeti
i EN 50 160

odchylky napéti
95 % Casu

EN 50 160

v
I 5 % c¢asu

EN 50 160
poklesy napéti

Znazornéni kolize mezi pro odchylky napéti
v siti NN a mezi pro zaznam poklest napéti

Konference ERU 2024
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Dopad pouziti pravidel pro flagovani
— hladina VN
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Ovlivnéni flikru kratkodobymi napét'ovymi jevy (poklesy, kratkodoba

Literatura:

1.

Kagpirek, M. - Vybrané problémy pii méfeni a vyhodnocovéni flikru, Referaty konference CK

CIRED 2007, Téabor, ISBN 978-80-254-0304-4

Kaspirek, M. - Problematika vyhodnocovani parametru flicker, Proceedings of the 11%

International

Scientific Conference ELECTRIC POWER ENGINEERING 2010, Brno

University of Technology, Faculty of Electronical Engineering and Communication, Department
of Electrical Power Engineering, 4.-6.5. 2010, Brno, pp.437-440, ISBN 978-80-214-4094-4

Konference ERU 2024
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Dopad ed.4 EN50160 na PQ analyzatory

Yieobecna nastaveni

Titulek na tisk {max 50 znakd)
[l

—Soubor s limitnimi hodnotami pro analyzu
Zvolit | C:'\Program Files (x88)Fluke\PQ Log\En50160-50Hz. gwd

—Soubor aplikainé orientované analyzy

Zvolit
—Sériové rozhrani pro spojeni s Loggerem —————  ~Harmonické kmity v
Ukazat | RS 232 Port ICDI’“‘IG = I W I
Rychlost pienosu [Baud] | 115200 - C C % ze zakladu
v % nominalni hodnoty
deaktivovat vysokorychlostni staZeni dat [ c c % stFedni hodnoty
. . L. i | @& | Absolutni hodnota (A,V)
—Poéet harmonickych kmitd pro vypodty THD
Platné j Efici funkc A
atné jenom pro méfic fun 3. a0
3. 50 & Indikace faze
L1, 12 LS
" A,B,C

[~ Zobraz dvodni Fluke obrazovku
[+ Zobraz uvodni Menu
v Automatickd synchronizace £asu pfi zapisu dlohy do Loggeru,
[~ Ukézat varovani o nesouladu s EM50160
NN N BN BN BN BN BN BN BN BN B B B B B B . .y
[~ Hodnoty oznacenych intervall jsou vyloudeny ze statistické analyzy l
N DN NN B S N BN SN S B S S . .
Hodnoty aznacenych intervald jsou vyloufeny z casového diagramu drovni
[~ Udélost poklesu napét se rovna pferuseni
[¥ Ukézat hodnoky keitani
¥ UkaZ hodnoty THD

[¥ Ukdzat hodnoty harmonickych kmitd

Fluke 1744

Vétsina PQ analyzator0 umozfiuje volbu vyhodnotit vSechny intervaly (v€etné
oznacenych) nebo pfi zvoleném konceptu flagovani predem vylou€it oznacené intervaly.
BohuZel oznaceni intervalu pfiznakem je vzdy na obecnou udalost, tedy v souvislosti
se vznikem poklesu napéti nebo preruSseni napéti nebo zvySeni napéti.
Analyzatorem sité, ktery by umél oznacit pfiznakem interval jen a pouze z ddvodu
preruseni napéti, pak spoleCnost EG.D, a.s. nedisponuje.

Konference ERU 2024
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Pozadavek CENELEC TC8X WG01 smérem k IEC
61000-4-30 na upravu flagovacich algoritmu

CENELEC cLcrresuet isresmer

May 2020

From CENELEC TC8X/WG1 and IEC TC8/WG11
To IEC SC77A/WG9

Topic: Request regarding evolution of the flagging concept from CENELEC
TC8X/WG1 and IEC TC8/WG11

Background
During work on keeping the EN 50160 and the IEC TS 62749 aligned, the CENELEC and IEC

working groups have come across a point of alignment which is desirable to implement in the EN
50160 and IEC TS 62749, but where the working groups cannot implement this practically, due to
the manner that both standards describe the “product” electricity from the public grid..

The implementation concerns the evaluation of voltage variations, where the IEC TS 62749 have
implemented a procedure to differentiate flagged data and only include data that is flagged due to
dips and swells in this part of the analysis, while not including data flagged due to interruptions.
However due to the lack of different flags for dips, swells and interruptions within IEC 61000-4-30, it
always requires of post-processing of data, thus being its existing flagging procedure almost useless.

Indeed, unlike other disturbances for which excluding all the flagged data is relevant, excluding
flagged data due to dips and swells for evaluating voltage variations would lead to not identify any
voltage deviation; and including flagged data due to interruptions would lead to wrong results.

The CENELEC working group maintaining the EN 50160 would like to utilize the same procedure as Konference ERU 2024
in IEC TS 62749, but faces exactly the same problem as IEC TC8/WG11.
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Aktivni expertni podpora
(implementace ed.4 EN 50160)

1. PDS /PPS

* EG.D — Martin Kaspirek, Martin Kurfirt
CEzd - ???
PREdi — Tomas Sykora, Zdenék Hejpetr
ZSD — Matus Leskovjansky, Rébert Glos
SSD — Miroslav Dubovsky
VSD —Jan Pitonak

« CEPS — Frantidek Rajsky
2. Vyrobci PQ analyzatoru

e ELCOM - Jifi Hula

* KMB —Jan Kraus

* MEgA - ???

Konference ERU 2024
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NejCastéji pouzivané prenosne PQ

analyzétory (3 nejéasteJS| typy)

EG.D Fluke 1744 MEG 38 MEG 37

PREdi MEG 30 13 SIMON PQ 10 MEG 38 9

ZSD MEG 38 29 Fluke 1744 17 PQbox 50 7

VSD PQbox 9 ENA 330/500 5 Fluke 1744 3
100/300

CEPS ENA 7000 10 MEG 38 2

CEZd 7N ???

SSD Fluke 1760 ?

Konference ERU 2024
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Moznosti vybranych PQ analyzatoru

Fluke 1744

Vieobecnd nastaveni

Titulek na tisk {max 50 znakd)

Zruit

—Soubor s limitnimi hodnotami pro analyzu

Zvolit C:\Program Files (x88) Fluke'\PQ Log\En 50 160-50Hz.gwd

—Soubor aplikatné orientované analyzy
Zvolit

—Sériové rozhrani pro spojeni s Loggerem

Rychlost prenosu [Baud] | 115200

Ukdzat | RS 232 Port ICOM6 VI

deaktivovat vysokorychlostni stageni dat [

—Pocet harmonickych kmitd pro vypocty THD
Flatné jenom pro mefid funkd A

2.4
2..50 @&

[~ Zobraz tvodni Fluke obrazovku

v Zobraz uvodni Menu

—Harmonicke kmity v
W I
| | % ze zAkladu
* %% nominalni hodnoty
= | | % stfedni hodnoty
| & | Absolutni hodnota (a,V)

 Indikace faze

& 11,12,13

" AB,C

¥ Automaticka synchronizace £asu pii zapisu dlohy do Loggeru.

[~ Ukézat varovani o nesouladu s EM50160
L B N N N N |

I N N N N B B .
[~ Hodnoty oznacenyich intervalfi jsou vylouceny ze statistické analjzy

e s T T T Y LY YR T S i

[ Udélost poklesu napéti se rovnd prerudeni
¥ Ukézat hodnoky kit éni

¥ Uka2 hodnoty THD

¥ Ukézat hodnoky harmanicksch keniti

MEG30 (vyrobce MEgA)

MNastaveni uZivatelskych parame

abrazit v protokalu EMN S0160———
|+ Frekvence v THD

[+ Mespmetie v Harmaonické
¥ Flicker v HDO

[~ WEdy vyhodnocovat nesyreti

P e, oy
[ WEdy wyhodnocovat flicker

L L R B B B N B} |}

v Vyp WN > 2 hod =nem.

[~ Asithmetic AYG U al
[~ Freq "dle keality” (10 s2c)

v Automaticky zobrazit wisledky po stadeni dat 2 monitoru

¥ Powibén veliting automaticky pleprout do grafu

[~ Wohodnocovat cellkow) proud v z8znamniku

W PE U<5% nevyhodnocoyat kyvalig
¥ P a0 do grafu vwdy jako celek

v Pra zauhmm zdznamniku hodnaby U 50%Ujm

Funkee programu | Mastaveni programul Prirnarni hladin_l,ll Komunikacel Cesty I Export do TKT [Kva]:l Maztawveni "ENS0T ED"I 1

i ERU

PQbox 50 (vyrobce A-eberle)

4. Format vystupu

Delimiter
Carka ()

O Mezera ()

Decimal

O Tecka ()

Date / Time

31/12/2009

Moznosti

L] Suppress Header

® Tabelator (*])
O Strednik ()

® Carka ()

Decimal places:

~ | 115437 v

LI Fill gaps

I |
[] With Linenumbers L1 With Flagging

® Intervall-based

C Timestamp-based

OK Zrusit

(4

v - b
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Fluke 1744 — detail vyhodnoceni dat

V min L1 Parametr ‘ Maximélni hodnota x%-hodnota
\
v o Jednotka En50160-50Hz gwd L1 ‘ L2 L3 L1 L2 L3
257085 T i Zmény napéti 230V 95%-hadnata
231 391 Maximum 100% / 95% % [Vn] +10/+10 8.81 8.73 8.74 8.81 8.73 8.73
Minimum 100% / 95% % [Vn] -187-10 -8.63 -8.70 -8.70 -8.63 -8.70 -8.70
20871 b T Preruseni < 0% Poget 100 2 2 2 -
Udalosti Poget 100 1 " " -
B D2 o mmm e e MNapétové harmonické kmity 95%-hodnota
2. Harm. 100% / 95% % [Vh1] 2/2 0.00 0.00
. L 3. Harm. 100% / 95% % [Vh1] 5/5 0.0 0.05 0.00 0.05
Flagg I ng Harmonické proudu A Ne 95%-hodnota
Conce pt ON ] Flicker Plt 100% / 95% Plt 11 0.724 0.722 0.724 0.724 0.722 0.724
B Nesymetrie V 100% / 96% | % 2/2 0.03 0.03
Signal HDO % [Vn] Ne 99%-hodnota
0 frekvence B0 Hz 99.5%-hodnota
Maximum 100% / 99.5% % +4/+1
B BB o n oo lleeloielosieosiessiloes Minimum 100% / 99.5% % e
F ] PO R [ Wax hodnota nad limitni hodnotou
R . X% (95% / 99 5% / 99%)-hodnota vyEEi ne# limitni hodnota
%5:109:00 08:57:00
Pa, 16.9.2022 Pa, 16.9.2022
V min L1 Parametr Maximalni hodnota x%-hodnota
\
v e Jednotka En50160-50Hz gwd L1 L2 L3 L1 L2 L3
257.08 — Zmény napéti 230v 95%-hodnota
291 39 Maximum 100% / 95% % [Vn] +10/+10 11.86 11.77 11.79: 11.86 11.77 11.79
Minimum 100% / 95% % [Vn] -15/7-10 -24.01 -24.07 -24.07 -23.87 -23.93 -23.93
205,71 —1ne Prerugeni < 0% Poget 100 2 2 2
- Udalosti Potet 100 1 1 "

. B (U e e eReE e et F e PPt POt PP TP P LT PP EPET P e SR A e R SRR MNapétové harmonicke kmity 95%-hodnota
Flagglng N 2 Harm. 100% / 95% % [Vh1] 2/2 010 025 020 0.00 0.05 0.05
Concept OFF 154 33 pommomn oo R et | IR ok | R 3. Harm_ 100% / 95% % [Vh1] 5/5 0.0 0.0

Harmonické proudu A Ne 95%-hodnota
e 11 Flicker Plt 100% / 95% Pit 111 I i ] A R
R e | N . Nesymetrie V 100% / 95% | % 2/2 0.05 0.03
Signal HDO % [Vn] MNe 99%-hodnota
] LUty 1 4§ SRRt A N A frekvence 50 Hz 99.5%-hodnota
I Maximum 100% / 99 5% % +H 741
L I e} SR EEED  EEEEEE Minimum 100% / 99.5% % 6/-1
G o) P R § SURURUU | R A Max hednota nad limitni hodnetou
EEaian i a sty %% (95% / 99.5% / 99%)-hodnota vyZ3i ne limitni hodnota
021 | Konference ERU 2024
07:09:00 08:57:00
P3, 16.9.2022 Pa, 16.9.2022
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Shrnuti (soucasnych) moznosti
PQ analyzatoru

1. Flagging concept
* PQ analyzatory maji moznost volby
* Priznak (flag) zaznamendvan na obecnou uddlost na napéti = preruseni nebo pokles nebo zvyseni napéti
* LiSi se ale vyhodnoceni
a) Aplikace flagging concept na vSechny parametry
b) Aplikace flagging concept jen na nékteré parametry (kromé odchylek napéti)
2. Priznak ,flag” v exportovanych datech
* Nékteré PQ analyzatory nesou a jiné nenesou v exportech dat info o pfiznaku (flagu)

* Vétsina PQ analyzatorl nese info o flagu v ¢asovych priabézich napétovych veli¢in

Konference ERU 2024
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Doporuceni (budoucich) moznosti
PQ analyzatoru

1. Flagging concept
* PQ analyzatory musi mit moznost volby
* Pfiznak (flag) zaznamendavat rozlisitelné (zvlast) na:
a) preruseni
b) pokles
c) zvySeni napéti
* VWyhodnoceni — doporucéeni moznosti aplikace flagging concept jen na nékteré (vybrané) parametry ale i na vSechny parametry
2. Priznak ,flag” v exportovanych datech
* PQ analyzatory musi nést v exportech dat info o ptiznaku (flagu) a to v rozliseni pokles/preruseni/zvyseni
* PQ analyzatory by mély nést info o flagu v ¢asovych pribézich napétovych veli¢in
Next steps

« Zmapovat ndzor a moznosti vyrobct PQ analyzatoru (za predpokladu podpory ostatnich PDS/PPS)

Konference ERU 2024
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Dekuji za pozornost

* Ing. Martin Kaspirek, Ph.D.

* EG.D, a.s., www.egd.cz
* Rizeni provozu VN, NN a ZP

e Martin.kaspirek@egd.cz
e Tel. 724 104 267

Konference ERU 2024
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