KONCAR

Elektromagnetska kompatibilnost
Metode ispitivanja uredaja,!//
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KONCAR

Ispitivanja otpornosti uredaja na
utjecaj smetnil

Enclosure port

Signal port

AC power port

Apparatus

DC power port

IEC 072/05



KONCAR

Kriteriji izvedbe tijekom ispitivanja

otpornosti
Kriterij A:
Uredaj mora trajno raditi prema svojoj nhamjeni
tijekom i nakon ispitivanja. Nije dozvoljena degradacija
== |zvedbe ispod razine deklarirane od strane.-proizvodaca,
ukohko se uredaj ka rz?;ﬁ,;’i’";__: “""\ B —
= dbe nije odredena od 3,

tuesenatemeiju tehnl'cké” umentacije "éih




KONCAR

Kriteriji izvedbe tijekom ispitivanja
otpornosti
Kriterij B:
Uredaj mora trajno raditi prema svojoj nhamjeni
nakon ispitivanja. Tijekom ispitivanja dozvoljenaje
degradacija izvedbe lspod razine_deklatirane od strane

\’7"‘:;‘_-_,prOIZvodaca Nije dozvoljel '/ ronferes G rac ‘._-,
‘_%Mbré@%/"- tar f ‘-9' v ;:’ Ji | I . ?: ina

—izvedbe nije ‘odredena od stranep oizvodaca, odreduje se
‘:’:’f-“ a.temglju tehnicke dokumentacije i mogucih ocCekivanja
korisnika uredaja
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KONCAR

Kriteriji izvedbe tijekom Ispitivanja
otpornosti .

_ Kriterij C: e
e : Dozvoljen je privremeni gubitak funkcija, uzimajuci
= — gagu:gcimiggll% gamo-qporayljive ili se mogu ponovno
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KONCAR

ISPITIVANJE OTPORNOSTI NA ESD PREMA HRN EN 61000-4-2

The standard EN 61000-4-2 current waveshape

(from Figure 3 of EN 61000-4-2)
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Ispitivanja naponom
oba polariteta

Vrijednosti : 2 kV, 4 kV, e

6 kV, 8 kV, 15 kV



KONCAR

The test set-up for table-top products
(adapted from Figure 5 of EN 61000-4-2)

EUT and Its cables VeRical coupiing plane (VCP)
insulated from the HCP 100rm from side of BUT
Air and contact
Horlzental coupling discharges te BUT
plane (HCP)

Indirect contacy
discharge to VCP

Contact discharge

to HCP
Insulating

S table

/ |

Ground ; HCP and VCP cmdu\\
reforonce |\ to GRP by ‘bleod leads’

plane (GRP} ™ —_—

ISPITIVANJE OTPORNOSTI NA ESD
PREMA HRN EN 61000-4-2

/_‘:«\"ﬁ:'- e e — -
&5& Other conducting structures > 1 metre distant ’;'.f: > "\'
e I e o o 7 " i
S R e e i e e T P e 7
~~ « Primjenaizbijanja: - direktno : na EUT ,

- indirektno: na HVP i VVP

* Tipoviizbijanja: - kontaktno : na vodljive povrsine
- zraéeno : na izolirane povrsine

20 prain'len'la oba polariteta



5 ISPITIVANJE OTPORNOSTI NA BRZE
KONCAR TRANZIJENTE PREMA
HRN EN 61000-4-4

Primjena bursta :

. istovremeno prema svim linijama,
. primjena oba polariteta
. ispitne razine : 0.5; 1, 2,4 kV

Primjena tranzijenata u periodu od 2 min

- et

High-voltage
cpaxial connector

100

High-volta,




KONéAH ISPITIVANJE OTPORNOSTI NA BRZE
TRANZIJENTE PREMA
HRN EN 61000-4-4
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ISPITIVANJE OTPORNOSTI NA
UDARNE PRENAPONE PREMA

KONCAR HRN EN 61000-4-5

Primjena udarnih prenapona :

u diferencijalnom i zajednickom modu
primjena oba polariteta

broj impulsa : 5,

fazni kutevi : 0° , 90° , 270° ,

ispitne razine : 0.5; 1, 2,4 kV

- - =i
Combination wave -~ -
,’/’{ ganarator ~ N

Decoupling network

-i-c - 18 uF
J : : [

Decoupling natwork J_
AC (DC) NT
L i power supply - EUT
I — atwor L
AC (DT N| T e PE
I _
m&:"” 4 1 1 Earth reference I
P 1T ‘
Earth reference _L
e sonss




KONCAR ISPITIVANJE OTPORNOSTI NA
UDARNE PRENAPONE PREMA
HRN EN 61000-4-5

Couplng points and
their respective sunge
Bource impedances
L = Zatdaw
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ISPITIVANJE OTPORNOSTI NA ZRACENA ELEKTROMAGNETSKA
POLJA PREMA HRN EN 61000-4-3

Frekvencijsko podrudje : 80 MHz do 1 GHz u koraku od 1 %.
1.4 GHz do 2.0 GHz u koraku od 1 %.

2.0 GHz do 2.7 GHz u koraku od 1 %
modulacija, 80 % na 1 kHz ili 400 Hz. ; ispitne vrijednosti : 3 V/m, 10 V/m, 1 V/m




ISPITIVANJE OTPORNOSTI NA
- ZRACENA ELEKTROMAGNETSKA
KONCAR POLJA PREMA HRN EN 61000-4-3

0,8 m high
noen-conductive Area of uniform
support field

Incoming mains
power filter

Field generation
antenna

Oy
. ARSI
Intercannection }:ﬁ%ﬁ{%&lﬂ;
filter R
W "‘t“:}‘::‘ rd

il
"-'.‘4.4

Optional anechoic material
in case of semi-anechoic
chamber to reduce ground
Interconnecting  reflection

cables

EUT measurement
instrumentation

Chamber penetration

Field generation
cables TEC sildrad

equipment
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ISPITIVANJE OTPORNOSTI NA
3 VODENE SMETNJE INDUCIRANE RF
KONCAR POLJIMA PREMA HRN EN 61000-4-6

* Frekvencijsko podrucje : 150 kHz — 80 MHz ( 230 MHz)
* Ispitne razine napona:1V,3V,10V
« Valni oblik signala : AM 80 % na 1 kHz ili 400 Hz

AT

. | €W (continuous wave) level | Peak modulation leve |
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| Modulated wave |
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= ISPITIVANJE OTPORNOSTI NA
IKONCAR VOBENE SMETNJE INDUCIRANE RF
POLJIMA PREMA HRN EN 61000-4-6

Example of a test set-up for testing multiple cable ports

RF signal generatar | | Each cabls connestad 1o

agprapiate lypes of CONE
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ISPITIVANJE OTPORNOSTI NA

= MAGNETSKA POLJA FREKVENCIJE
KONCAR 5., prEwa HRN EN 61000-4-8

Kontinuirana primjena polja: 1 A/m, 3 A/m, 10 A/m, 30 A/m
100 A/m

Kratkotrajna primjena polja : 1 sekunda do 3 sekunde
300 A/m , 1000 A/m

2 g

l ;

P —
A ) Ay
ro.

Table-top equipment Floor-standing equipment



ISPITIVANJE OTPORNOSTI NA MAGNETSKA POLJA FREKVENCIJE
50 Hz PREMA HRN EN 61000-4-8
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KONCAR

' AC supply to EUT

Mains dip / dropout
test generator

Product under test
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ISPITIVANJE OTPORNOSTI NA
PROPADE I PREKIDE U NAPAJANJU
PREMA HRN EN 61000-4-11

From a ‘clean’
mains supply




MJERENJE KONDUKTIVNIH
( VOBENIH ) SMETNJI
DETEKTOR!

P,.QP, A

continuous

pulsed — high duty cycle
_— P

— QP
‘ —_ A

= pulsed — medium duty cycle
QP
§ — A




KONCAR

The schematic of a single-phase LISN
that uses the "500/50pH+50" network

RF output feem (e Live comducter
Frust be tetm i aie g in 500K

RF outpet from the Neotral conductor
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MJERENJE KONDUKTIVNIH
( VODENIH ) SMETNJI
UMJETNA MREZA , SONDE
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MJERENJE KONDUKTIVNIH
( VOBENIH ) SMETNJI

KONCAR MIJERNA KONFIGURACIJA ZA

Vertical Geound Example of a conducted emissions test setup
Reference Plane  jn a screened room (derived from Figure 9 of [2])

({GRP)

DA

¢ both 300mm from

To EMC Recerver ar
Spectrum Analyser
{va limiter|

= '
=3
N Man LISN
~ (bonded to GRP)

Hand-operated devices placed as for normal use

Rese of GUT flugh with
rear of table meR
P

Maing cable YO cabile intended for Mairss cuble {oended o GRP)

All cables kept 400mm from GRP or VRP where poasible,
excess cable lengtha made into 300400mm leng bundies

MJERENJE TRAJNIH SMETNJI

Non-conductive table

Horlizonta
Ground
Reference
\JJ Plane {GRP)
Auxiliary '
equipment F

i

Unconnected

\ L T cable, comectly
1SN terminated | "t B4 4
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Seconcsary LISN
external cormecton termeinated 500
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. MJERENJE ZRAGENIH SMETNJI
KONCAR MJERNI POLIGON ( OATS )

The CISPR Ellipse

- Major Diameter =2 X ——

A

Minor Diameter = v 3 X

N —-— X > W
Antenna EUT




KONCAR

=UT rodated

through 3607

>

e 8

turniable = E——

measuremant distances L =3 or 10m

from the antenna reference polmt
o the boundary of the EUT
(CISPR 22} or the cemine

of the furntatée (CISPR 1)

Height waried
over 1 to4m

=40om

i

at each test
frequency

MJERENJE ZRACENIH SMETNJI
KONFIGURACIJA MJERENJA /
DOZVOLJENE VRIJEDNOSTY

cable drops we
pack from antenna

[}
both [
polarisatons fearrite
estEd | Ga]:lEEDn

| 1o spectrum

B analyseror
B testreceiver

ground plane between antenna and EUT
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Emissions
dBp\Vim = . .
= Limit line plus mTHrurmnt uncertainty I
:f",;’;;% 0r “Fail”® [EN 55022 Class B limit line |
oz ;’é,fg 40f s
I — -
PP L d
7 30+ y ‘“Pass not proven”
1
20
10 _ “Pass” I.JnIt Ii1_e mi.r:mn mEﬂ!l-l.lr‘H‘l‘l!l‘I‘tl.l‘ll:El‘tﬂl’i.‘f I
u 1 Il
20 50 100 200 500 1,000 MHz



MJERENJE ZRACENIH SMETNJI

MIERENJE MAGNETSKIH POLJA /
KONCAR RASVJETNA TIJELA
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KONCAR

ALY

MJERENJE EMISIJE VISIH HARMONIKA
STRUJE PREMA
HRN EN 61000-3-2

A sine-wave current I

L
UU

|

A typical non-linear current from a single-
phase rectifier-capacitor power converter




" MJERENJE EMISIJE VISIH
KONCAR HARMONIKA STRUJE PREMA
HRN EN 61000-3-2

1]
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¥
Zo Deciding on the limits to apply
] v EUT
|5 the EUT?
yes
G Balanced 34 equipment? |—
no Then apply
these limits
' = Portable tool, or non-professional | ¥&8 = Class B '
o O B arc-weking equipment?
2 I
IEC 17782000 é . Y5 ! >
= Lighting equipment? | ‘ ClassC I
. : e no

5  power supply source Zy  input impedance of measurement egquipment y
M measurement equipment Zg  internal impedance of the supply source
EUT equipment under test I, harmonic component of order n of the line current A TV, computer, or VDU, | Yo% Class D I
U lest voltage G open-loop voltage of the supply source consuming < 600W?

‘m — ——=[classA|
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MIERENJE EMISIJE KOLEBANJA
- NAPONA - FLICKER
KONCAR  (syovw Posmov 1 DEFINICIIE

~ PROMJENA NAPONA
VOLTAGE CHANGE

Promjena efektivne ili vrSne vrijednosti napona izmedu dvije
uzastopne razine dopustena za konacna,ali neutvrdena trajanja

KOLEBANJE NAPONA
VOLTAGE FLUCTUATION
Niz promjena napona ili neprekinuto mijenjanje efektivne ili vrSne

vrijednosti napona

\/

~ TREPERENJE
FLICKER

Utisak nestabilnosti vidnog osjeta izazvan svjetlosnim podraZajem cija
se svjetiina ili spektralna raspodijela mijenja s viemenom




- MJIERENJE EMISIJE KOLEBANJA
KONCAR NAPONA - FLICKER

OSNOVNI POJMOWVI | DEFINICIJE

VRIJEDNOST KRATKOTRAJNOG TREPERENJA ( Py, )
SHORT-TERM FLICKER INDIKATOR ( P, )

Mjera treperenja procijenjena u utvrdenom vremenskom razmaku
razmjerno kratkog trajanja ( obicno 10 minuta )

VRIJEDNOST DUGOTRAJNOG TREPERENJA (Py)
LONG-TERM FLICKER INDIKATOR ( Py )

Mjera treperenja procijenjena u utvrdenom vremenskom razmaku
razmjerno dugog trajanja, s pomodéu uzastopnih vrijednosti
kratkotrajnogy treperenja
( obiéno 120 minuta )



KONCAR

B¢, supply source |

Standard impedances |

o, —r
=,oD2an_ WTRH_F

47TuH
0240 — Ll

e {1 ] ——

PE {where required)

For a single phase supply the L and N
impadances can be combinad: 0.4 + 0.25 0

(& 040 resistor and 798uH inductor in senas)

I]Eauh phase tested in turn|

»
BBB.B8
Flickermeatar
e S
———
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— — e
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MJERENJE FLICKERA PREMA HRN EN
61000-3-2




