Electromagnetic compatibility (EMC) - Part 4-11, 4-34, 4-29
Testing and measurement techniques

Voltage dips, short interruptions and voltage variations
immunity tests for equipment with input current up to 16 A
per phase, more than 16 A per phase, on DC input power port

Competenza
ed entusiasmo per
soluzioni tecniche
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Timeline -4-29

2000 - Ed1.0

2025 - Ed2.0
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Campo di applicazione

~+ Requisiti di immunita e metodi di

" prova per componenti elettronici
soggetti a buchi e cadute di tensione
su alimentazione DC
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Il fenomeno

« Buchi ed interruzioni su circuiti DC
sono legate a guasti del sistema di
alimentazione o0 a commutazioni di
carichi importanti

 Durante una breve interruzione, si
possono verificare condizioni di alta
impedenza (commutazione di carico)
0 bassa impedenza (risoluzione di
guasto)
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Livelli di prova

8. Buchi: 40 % e 70 % da 0.01sals

e Brevi interruzioni: ad alta o bassa
8 impedenza da 0.001sals

— Alta impedenza: verifica assorbimento
di corrente di inrush dal carico

— Bassa impedenza: blocco di corrente
inversa dal carico

« VVariazioni di tensione: 80 %, 85 % e
120 % da 0.1 sa 10 s
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Caratteristiche

. Strumento pari a quello utilizzato per
= buchi AC
— Rise time e fall time tra 1 us e 50 ps

—Inrush di 50 A a 24 Vdc, 100 A a 48 Vdc
e 220 Aa 110 Vdc
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Schemi di prova

Voitmeter /
TEST GENERATOR oscllioscope TEST GENERATOR o\glgeter !
. -O0— 0O
.C. power
Switch 1 Controler
source 1 (i required)
EUT EUT
o o
oo pa::r Switch 2 Programmabie
pover spply
EC 10322000 1EC 10232000
Figure A.1 - Example of test generator based on two power sources Figure A.2 - Example of test generator based on a progr ble power supply

with internal switching

@M vorra == Q00000



Novita

« Probabili novita:

— Necessita di descrivere I'ambiente di
alimentazione DC (stazione di carica,
batteria, fotovoltaico, idrogeno...) e
quindi definizione del sistema completo
di alimentazione (non piu solo esterna)

— Prova a tensione minima del range

— Un componente non fornito con AC/DC
converter, deve essere provato con
alimentazione DC fornita dal laboratorio
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Novita

« Probabili novita:

— Riferimento a IEC SRD 63317 Ed.1:
| VVDC industry applications
— La rete e limitata ad un immobile
« Uno o piu convertitori da rete o alimentatore

« Una o piu sorgenti (e.g. fotovoltaico)
 La rete puo contenere batterie di buffer
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Timeline -4-11

2001 — Ed1.1
Consolidated
1994 — Ed1.0 version
2000 - Ed1.0 2004 - Ed2.0
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2017 — Ed2.1
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Campo di applicazione

- Requisiti di immunita e metodi di
prova per componenti elettronici
soggetti a buchi e cadute di tensione
su rete LV a 50 Hz 0 60 Hz e con
= correnti inferiori a 16 A per fase

5?  Non si applica a reti a 400 Hz
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Definizioni

« 3.2 — Voltage dip

— Sudden reduction of the voltage of a
particular point of an electricity supply
system below a specific dip threshold
follwed by its recovery after a brief
interval

— Typically associated with the occurrence
and termination of a short circuit.

— Two dimensional E/M disturbance
determined by voltage and time
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Definizioni

‘- 3.6 — Calibration

— Method to prove that the measurement
equipment is in compliance with its
specifications

— Note 1: for the purposes of this

document, calibration is applied to the
test generator
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Definizioni

PJJE)) « 3.7 - Verification

9':' — Set of operations used to check the test
5 equipment system (e.g. the generator
= and the interconnecting cables) to

%% demonstrate that the test system is
functioning within the specifications

f given in Clause 6

— Note 1: the methods used for
verification can be different from those
used for calibration

:
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Definizioni

,- 3.7 - Verification

| —Note 2: the verification procedure of
6.1.3 is meant as a guide to ensure the
correct operation of the test generator
and other items making up the test set-

up so that the intended waveform is
delivered to the EUT
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Il fenomeno

. Buchi ed interruzioni di rete
pubbliche e non pubbliche dovuti a
8 cambi improvyvisi di carichi

8« Variazioni di tensione di rete sono
dovute a carichi variabili sulla rete
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Livelli di prova

. Buchi:

| -0 %: Y ciclo e 1 ciclo

—40 %: 10 .. 12 cicli

—70 %: 25 .. 30 cicli

— 80 %: 250 .. 300 cicli

@ Variazioni di tensione:

— 70 % per 1 ciclo e salita di 25 .. 30 cicli
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Il fenomeno

Dvershoot < 5%

- [ |90 %

L)

\ /\

10 %

-

* with 100 2 load at 907 and 270"

Undershoaot < 5%
IEC

Figure 3 — Detailed view of rise and fall time
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Caratteristiche

. 6.1.2 - Characteristics and
. performance of the generator

f - Table 4 — Generator specifications
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Caratteristiche Tab.4

PJJQ Voltage change < 5 % U-

|- Output current capability:

_z ~100 % Uy, 16 A

0 -80%Uy, 20A,5s

N _70% Uy, 23 A, 3s

' _40% U, 40 A, 3 s

 Peak under- and over-shoot during

abrupt change over 100 € resistive
load < 5 % U

@)@ VOLTA |55 Q 0 0 ° Q °
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Caratteristiche Tab.4

4° Peak inrush current capability:

—-200V .. 240 V: 500 A
250V .. 600 V: 1000 A

« Voltage rise- and fall-time during
p' abrupt change over 100 Q resistive
ﬁ( load between 1 us and 5 pus

@)@ VOLTA |55 0 0 0 ° Q °



Calibration

. Inrush current: a 90 ° e 270 °

- Rise- e fall-time:

’ — Su carico da 100 Q resistivi di adeguata
potenza

—-A90°e270°

—Da 0 % a 100 %, da 100 % a 80 %, da
100 % a 70 %, da 100 % a 40 % e da
100 % a 0 %
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Definizioni

« 3.2 — Voltage dip

— Sudden reduction of the voltage of a
particular point of an electricity supply
system below a specific dip threshold
follwed by its recovery after a brief
interval

— Typically associated with the occurrence
and termination of a short circuit.

— Two dimensional E/M disturbance
determined by voltage and time
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Definizioni

‘- 3.6 — Calibration

— Method to prove that the measurement
equipment is in compliance with its
specifications

— Note 1: for the purposes of this

document, calibration is applied to the
test generator
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Power source

“e 6.2 Power source

— The frequency of the test voltage shall
be within £2 % of rated frequency

&M vorra == Q00Q00O



!_-3._

« Power off
« Power off
« Power on

&M vorta :

Annex A (normativo)
Inrush current
l- Misura di inrush current

— Circuito come da Fig. A.1
— Quattro misure di picco

ver 5 minuti, on a 90 ° - Peak
ner 5 minuti, on a 270 ° - Peak

per almeno 1 minuto, off per 5

minuti, on a 90 ° - Peak

« Power on per almeno 1 minuto, off per 5
minuti, on a 270 ° - Peak
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Annex A (normativo)
Inrush current

To oscilioscope

T
Voltage
nterrupt = m
generator U

G &

T
.

Components

G voltage interupt generator, switched on at 90° and 270
I current probe, with monttoring autput to oscilloscope

8 rectifier bridge

R bleeder resisior, not over 10 000 O or less than 100
C 1700 pF = 20 % elecirolytic capacitor

Figure A.1 - Circuit for determining the inrush current
drive capability of the short interruptions generator
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Annex A (normativo)
Inrush current

» Per potere svolgere la prova con un
generatore con inrush current non
adeguata su uno specifico EUT, la
corrente di inrush misurata dell’'EUT
deve essere inferiore al 70 % della
corrente di inrush misurata massima

del generatore

é
?

i
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Annex C (informativo)
Strumentazione

h S te of test innt tor voltago dipgs, short interruptions

L ramplifier
Varabie tangloomer | ang volage variations asing o powor amplifi

N

Pruase ot - 3 "
' & 'y — :
{ T e — Phase O— | o
M "
! 3 Sween 1
L4 1 :
L
oreird " 1 o S
Pk o
Sweoh 2 EUT R ] & ]\
3 osciloscope WO 4 ™o -
" f
Vatiable transforme 2 — —— 5
Neutral E Taoped ansiommer
(or phase o— - )
for phase-to-phase | ’ ::\J;ll“ s :
feals ) < (or phay O—
L o ol i Sy T SO A 4 - P E-10-phaus
wals)

#) Sechomatic of it inatrumaontation Tor voltage digs, short inlerruptions
sad vealtagn variathons esing vanabio tranaformers and uwhchon ) Schematic af tast inst lam far voltage dips, short imerraptions
avd voltago variations using 8 Lapped transformer and switches
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Annex C (informativo)
trumentazione

RN e
: ‘
3 3 Phase(s) o——e— Controlier
Phase D ——vr— Controlior s ' L
i b
; I 6
Powsr ™ — i :::L: : Naveform Three-phase jgl ' Voltmeter
g ' » SUREN avelor !
supply | Wavelon Powar ! EuT Volimeter s PN powser H EUT oS nope
: genetaior o fer : v osciioscope oo ampities .
\ ' .
{ N ]
N itriy O—;— _‘t b g
b) Behomatic of tast instrumentation for voitage digs. short interruptions Figure C.2 - Schematic of test Instrumentation for three-phase voltage dips,

#nd voltage varintions usiag a powar amplifier short interruptions and voltage variations using a power amplifier
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Annex D (informativo)
Rationale
Rise- e fall-time nella realta possono
avvicinarsi a durate del us

La verifica deve essere svolta su
carico resistivo da 100 Ohm

Per pre-compliace, si puo valutare un
rise- e fall-time inferiore a 200 ps

Per full compliance, si applica Tab.4
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Annex D (informativo)
Rationale

'  Inrush current e implicita in un buco

|

ed e necessario tollerarla e che il
generatore non la limiti

Un corto reale su rete pubblica su
impedenza di 796 uH (IEC TR 60725)
avra una inrush di 15 A a 20 A mag,
nelle vicinanze, si avvicina a quanto
da Tab. 4

)

1
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Timeline -4-34

2005 - Ed1.0 2025 - Ed2.0 Amd2
[ [ (J
2009 — Ed1.0 Amd1
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Campo di applicazione

« Requisiti di immunita e metodi di
prova per componenti elettronici
soggetti a buchi e cadute di tensione
su rete LV a 50 Hz 0 60 Hz e con
correnti superiori a 16 A per fase

Non esiste limite superiore
* Non si applica a reti a 400 Hz

é
?

i
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Criteri di accettabilita

Ta%
TN
0% : 0%
NOTE Phaseto-neutral teahing on three-phase systems s performed one phase at 2 time NOTE Phase-to-phase testing on three-phase systems 15 also performed one phase 3t a nme
Figure 32 - Phase-to-neutral testing on thres-phase systems Figure 3b - Phase-to-phase testing on three-phase systems -

Acceptable Method 1 phase shift
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Criteri di accettabilita

0% %

- s

Figure 3¢ — Phase-to-phase testing on three-phase systems - Figure 3d - Not acceptable - phase-to-phase testing without phase shift
Acceptable Method 2 phase shift

Figure 3 — Testing on three-phase systems
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Annex C (informativo)
Vettori per prove trifase

In Annex vengono

Table C.1 = Vector values for phase-to-neutral dips

- - - - -
specificati gli angol
100 % 100 % 100 % 100 % 100 % 100 % 100 %
- (no dip) 150" 270" 3ao° o° 120° 2407
necessa rl er 80 % dip 90 % 100 % 90 % 80 % 100 % 100 %
L1-N 146° 270" 34° 0° 120° 2407
. 80 % dip 90 % 90 % 100 % 100 % 80 % 100 %
potere ottenere il o e | |0 | o w
80 % dip 100 % 90 % 90 % 100 % 100 % 80 %
- - L3-N 150° 274" 267 0° 120° 2407
tl O d I buco 70 % dip B85 % 100 % 85 % 70 % 100 % 100 %
L1-N 144° 270" 36° 0° 120° 2407
. . 70 % dip B85 % B85 % 100 % 100 % 70 % 100 %
rl C I e Sto L2-N 156° 264° 30° 0° 1200 240°
n
70 % dip 100 % B5 % 85 % 100 % 100 % 70 %
L3-N 150° 276" 24° 0° 120° 2407
40 % dip 72 % 100 % 72 % 40 % 100 % 100 %
L1-N 136" 270" 44° o° 120° 240°
40 % dip 72 % 72 % 100 % 100 % 40 % 100 %
L2-N 164° 256" 3o° 0° 120° 240°
40 % dip 100 % 72 % 72 % 100 % 100 % 40 %
L3-N 150" 284" 16° o° 120° 240°
NOTE “100 %~ represents the voltage when no dip is present. For phase-fo-
phase wvoltages, this value will be higher than the 100 % phase-to-neutral
value by a factor of ylr3 B

@)@ VOLTA |55 0 0 0 ° Q °



Annex D (informativo)
Strumentazione

Phase : \C*LIJ—
: Switch 1
80
70 \o
Power supply
40 ’\o EUT _
Switch 2 Measung
: equipment
Tapped transformer
. Dip generator
Phase C
(or neutral for & r
phase-to- : |
neutral dips) &

Figure D.1 — Schematic of example test instrumentation for voltage dips
and short interruptions using tapped transformer and switches
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Buchi trifase conformi

e | 0 strumento
PFS 503N, usato
con il motor variac
MV 3P 40xx DS
(trifase, 400 V, con
corrente massima
xx) € la soluzione
conforme per
ottenere lo
sfasamento richiesto
dalla norma.
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Delta connection




[ i -
Dip
generator
L2 = EUT
L3 G
L1-L.2 voltage dips
L o
— T
L2 O Dip EU
generator
L3 &
L2-13 voltage dips
L1 (o
12 O EUT
L3 (Cormmnited Dip -

generator

L3-L1 voitage dips

D.2.a Phase-to-Phase dip

L1

zL B

L1

L3

L1

L3

Annex D (informativo
Strumentazione

(— p—
Dip
generator
EUT
G
&
(— =
L1-Neutral voltage dips
G
o — EUT
Dip
generator
G
(e u
L2-Neutral voltage dips
(o
G EUT
@ Dip -
generator
€

D.2.b Phase-to-Neutral dip

L3-Neutral voltage dips

Figure D.2 — Applying the example test instrumentation of Figure D.1
to create the Acceptable Method 1 vectors of Figures C.1, C.2, 3b and 3¢
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Annex D (informativo)
Strumentazione

Phase(s) o———— Controlier

T‘f?—

Power supply | Three ‘

Wave-form phases i Measuring
generator al?no:ligtrar equipment

Neutral o—— T
illllll.llllllll

Figure D.3 - Schematic of example test instrumentation for three-phase voltage dips.
short interruptions and voltage variations using power amplifier
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Novita

« Probabili novita:

« Annex informativo che riprende ISH1
di IEC 61000-4-11 del 2010

—Tab. 4 non si applica a prova su EUT ma
definisce la struttura del generatore di
buchi

— Non ci sono specifiche di rise- e fall-time
quando si prova EUT

—Tab. 4 si applica su carico resistivo
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