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Specification:

« Output voltage: 0 ~5000V

* Pulse frequency: 1kHz~1000kHz (Adjustable)

« Polarity: Positive, Negative or Positive/Negative automatic
« Source impedance: 50Q+20% and 1000Q+20%
« Rise time of a pulse: 5ns+30%

* Pulse width at 50Q: 50ns+30%

* Pulse width at 1kQ: 35ns~150ns

* Burst duration: 0.01ms~20ms

* Burst period: 100ms~500ms

* Test time: 1s~9999s

« Testing functions: Set test mode freely or IEC Level

Standards v

« Coupling/Decoupling Network: Built-in 20A with 3 phases/5 wires

» Working Power: AC220V (Option 110V) +10%, 50/60Hz
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If test communication line such as RJ45 cable, we suggest you choose LISUN EFT-CLAMP Capacitive Coupling Clamp. We also suggest the
customers to choose the EFT-DESK to work with EFT61000-4 EFT immunity tester.

Tags : EFT Immunity Measurement , EFT61000-4

https://www. lisungroup. com/products/emi-and-emc-test-system/eft—immunity-measurement. html

2/4


https://www.lisungroup.com/wp-content/uploads/2020/02/IEC61000-4-4-2004-Standard-Free-Download.pdf
https://www.lisungroup.com/wp-content/uploads/2020/02/EN61000-4-4-1995-Standard-Free-Download.pdf
https://www.lisungroup.com/wp-content/uploads/2019/07/GBT-17215.301-2007-Chinese-Version-Standard-Free-Download.pdf
https://www.lisungroup.com/wp-content/uploads/2019/07/GBT-17215.322-2008-Chinese-Version-Standard-Free-Download.pdf
https://www.lisungroup.com/wp-content/uploads/2019/07/GBT-17626.4-2008-Chinese-Version-Standard-Free-Download.pdf
https://www.lisungroup.com/tag/eft-immunity-measurement/
https://www.lisungroup.com/tag/eft61000-4/
https://www.lisungroup.com/news/technology-news/the-methods-and-principles-of-applying-interference-for-led-lighting-burst-test.html
https://www.lisungroup.com/news/technology-news/the-classification-of-emc.html
https://www.lisungroup.com/news/company-news/lisun-hold-a-lighting-technology-salon-in-egypt.html
https://www.lisungroup.com/news/company-news/lisun-hold-a-lighting-technology-salon-in-iran.html
https://www.lisungroup.com/news/company-news/lisun-hold-a-lighting-technology-salon-in-saudi-arabia.html
https://www.lisungroup.com/news/technology-news/led-packaging-principle.html
https://www.lisungroup.com/news/technology-news/introduction-of-conducted-immunity-testing.html
https://www.lisungroup.com/news/company-news/lisun-successfully-participate-in-the-lighting-poland-2018.html
https://www.lisungroup.com/news/technology-news/what-are-emc-tests.html
https://www.lisungroup.com/cases/iran-free-after-sales-maintenance-work-for-old-customers.html
https://www.lisungroup.com/cases/lisun-engineer-visit-one-of-customers-in-lithuania.html
https://www.lisungroup.com/cases/indian-customer-ordered-full-sets-of-emc-and-emi-equipments.html
https://www.lisungroup.com/
https://www.lisungroup.com/
https://www.lisungroup.com/about-us.html
https://www.lisungroup.com/products/
https://www.lisungroup.com/applications/
https://www.lisungroup.com/standards/
https://www.lisungroup.com/cases/
https://www.lisungroup.com/news/
https://www.lisungroup.com/e-catalog.html
https://www.lisungroup.com/contact-us.html
mailto:Sales@Lisungroup.com
tel:+8618117273997
javascript:;

2022/7/7 EFT Immunity Test System for IEC 61000-4-4 Measurement — LISUN

& Sales@Lisungroup.com | © +8618117273997 Search... Q #@ English ~

@ LISUN GROUP Home About Us Productsv Applicationsv Standards v Successful Cases Newsv E-Catalog Contact Us

- Coupling Clamp for
dmmunication line testing

EFT Test Desk

https://www. lisungroup. com/products/emi-and-emc-test-system/eft—immunity-measurement. html 3/4


https://www.lisungroup.com/
https://www.lisungroup.com/
https://www.lisungroup.com/about-us.html
https://www.lisungroup.com/products/
https://www.lisungroup.com/applications/
https://www.lisungroup.com/standards/
https://www.lisungroup.com/cases/
https://www.lisungroup.com/news/
https://www.lisungroup.com/e-catalog.html
https://www.lisungroup.com/contact-us.html
mailto:Sales@Lisungroup.com
tel:+8618117273997
javascript:;

2022/7/7 EFT Immunity Test System for IEC 61000-4-4 Measurement — LISUN

& Sales@Lisungroup.com | © +8618117273997 Search... Q d English ~

@ LISUN GROUP Home About Us Productsv Applicationsv Standards v Successful Cases Newsv E-Catalog Contact Us

<
EFT61000-4 EFT Immunity RWG61000-12 Ring Wave CSS61000-11 Voltage Dips and EMI-9KB EMI Test Receiver
Measurement Generator Interruptions Generator
Goniophotometer | Integrating Sphere | Surge Generator f L Q in © Copyright 2003 | Blog | Privacy

Surge Generator | Emc Test System | Emi Receiver | Electrical Safety Tester | Temperature Chamber | Salt Spray Test | Environmental Chamber | Sitemap

https://www. lisungroup. com/products/emi-and-emc-test-system/eft—immunity-measurement. html 4/4


javascript:;
javascript:;
https://www.lisungroup.com/products/emi-and-emc-test-system/eft-immunity-measurement.html
https://www.lisungroup.com/products/emi-and-emc-test-system/eft-immunity-measurement.html
https://www.lisungroup.com/products/emi-and-emc-test-system/ring-wave-generator.html
https://www.lisungroup.com/products/emi-and-emc-test-system/ring-wave-generator.html
https://www.lisungroup.com/products/emi-and-emc-test-system/voltage-dips-and-interruptions-generator.html
https://www.lisungroup.com/products/emi-and-emc-test-system/voltage-dips-and-interruptions-generator.html
https://www.lisungroup.com/products/emi-and-emc-test-system/emi-test-receiver.html
https://www.lisungroup.com/products/emi-and-emc-test-system/emi-test-receiver.html
https://www.lisungroup.com/products/goniophotometer/
https://www.lisungroup.com/products/integrating-sphere/integrating-spheres.html
https://www.lisungroup.com/products/emi-and-emc-test-system/surge-generator.html
https://www.facebook.com/lisungroup/
https://twitter.com/lisungroup
https://www.youtube.com/c/TesterLed-lisun
skype: lisungroup2003?chat
https://www.linkedin.com/company/lisun-group/
https://blog.lisungroup.com/
https://www.lisungroup.com/privacy-policy.html
https://www.lisungroup.com/products/emi-and-emc-test-system/surge-generator.html
https://www.lisungroup.com/products/emi-and-emc-test-system/
https://www.lisungroup.com/products/emi-and-emc-test-system/emi-test-receiver.html
https://www.lisungroup.com/products/electrical-safety-tester/
https://www.lisungroup.com/products/environmental-test-chamber/high-and-low-temperature-humidity-chamber.html
https://www.lisungroup.com/products/environmental-test-chamber/salt-spray-test-machine.html
https://www.lisungroup.com/products/environmental-test-chamber/
https://www.lisungroup.com/sitemap.html
https://www.lisungroup.com/
https://www.lisungroup.com/
https://www.lisungroup.com/about-us.html
https://www.lisungroup.com/products/
https://www.lisungroup.com/applications/
https://www.lisungroup.com/standards/
https://www.lisungroup.com/cases/
https://www.lisungroup.com/news/
https://www.lisungroup.com/e-catalog.html
https://www.lisungroup.com/contact-us.html
mailto:Sales@Lisungroup.com
tel:+8618117273997
javascript:;

NORME CEl
INTERNATIONALE IEC

INTERNATIONAL 61000-4-4
STANDARD Deuxiéme adition

Second editkon
200407

PUBLICATION FONDAMENTALE EN CEM
BASIC EMC PUBLICATION

Compatibilité electromagnétique (CEM) -

Partie 4-4:

Technigues d'essai et de mesure'=
Essais d'immunité aux transitoirds
électriques rapides en salves

Electromagnetic compatibility (EMC) —

Part 4-4:
Testing and megasurement techniques —
Electrical fagt-transient/burst immunity test

£ EC 2004 Digits de reprod oclion rASeErds — Copyright = all rights reserved

Rgcurm parbe gn ool pabkcaton na gl g teReogisie v Bl A o DO DelaCation mas b epiocussd o oF Loed I e
Wl RO QAR TR Qask BB SO B pOr Mol MEOEEE  Tore O Dy ey MR aaeiiefel of madfuredil Aong
deiErege o PRtafdue, v CETEAE U Faindope o Ed ploSoyeg aes meapiing, adhoul permirian nosming frem
et nare lmnerd eond e TEaiE. tha pabs T

Iipmatons! Emciniecrngal Commesson, 3 ngs e Varembt PO Bow 131, CHE 291 Ganewa B0, Goniintand
Tedephore: =47 71 818 03 19 Telefaw: +40 FI 1803 063  E-maif invusbffeee ch  Ale= werw il B5

CODE FRIX V
Commgion [iscirgmchriges nipraationgin FRIZE CODE
1 13l Elms I Cammmnion
P ms gy roaga Sl T T BoEAE K Pl 3R W0 " -

A 3§08 ST Ll




G1000-4-4 < IEC: 2004 =3 -

CONTENTS
FOREWOQRD. PR T
INTRODUCTION ................ PP 11
B =« 1.1 13
2 Mormative referenoes R 13
3 Terms and definitlons ... .. . et 18
4  Gemeral ... B e e 14
5 Tesllevels. .. ... PP i 19
G TSt @QuiIPMIBON. . i e e , 18
6.1 Bursl generaion T 21
6.2 Coupling/decoupling metwork fior a.c./d.c. maing SUpRIY PO ... SR |
6.3 Capacitive coupling clamp............. e e T .28
T oTestsel-Up......oooeeinnns Rtk ek et b b s ssei s s ensmsnmninirinininisi M es W iaiectnrrerrnanansasananss 27
70 Testequipment . O ................................. 27
7.2, Test sel-up for lype tes's performed IahnramrIea..(.)............ -
T.3  Test sel-up for post-instalation tests ... . N ———— KE|
B Tesh procedum® ..o e Q .......................................... .35
8.1 Laboralory reference conditions ................. 0 . 11
B.2 Emecution ofthe bast.. o e e s e o 3B
8  Ewvaluation of 185t 7asulls o e e e e Lar
1O Test raport.. . @ ................................. . 1 )
Annex A {informative) Information n'@e ecirical Fast ransients ... 55
Annex B (informative) Selectior 1:: levels .. e e ee s s B
Bibliography . .. .. ... ‘ .................................................................................. B3
Figure 1 — Simplfied diagram of & fasl ransient/burst generator ... BT 41
Figure 2 — Gerara of @ fast ranslenbiBurET .. v d
Figure 3 = Wa of @ single pulse info a S0 D020 e 43
Figure 4 = Coupling/daecoupling network for a.c.id.c. power mains Eupph"
portsfermingls ... e e e et 43
Figure 5 — Construction af the capaciiive couplma GIamMiE ... et e e eeeee s 45
Figure & — Black dizgram for electrical fast trangient/bursl im rgnity last L 45
Figure 7 — Genaral test set-up for laboralory type 1651500 ORI 47
Figure & — Example of & test saf-up for rack mounied @QUIBmEnt ... 47
Figure 8 - Example of & lest sal-up for direct coupling of the tesi voltage to a a.c.id.c.
power supply portsftarminagl for laboratory PUMBOEEE ot e .~

Figure 10 - Example of test sel-up for application of the test volitage by the capacitive
coupling clamp for laborabory Test PUPPDSEE oo e s s ness i sae s S0



B1000-2-4 £ IEC: 2004 -3-

Figure 11 — Example for post-installation test on 8.¢./d.¢. power supply ports and

profective aarth lerminals for statianafy, loor-mounted EUT . 51
Figure 12 - Example far post-installation a5t on a.c. mains supply port and protective

aarth tarminals for non-stationary mounted BLUT L e &3
Figura 13 - Exampie of post-insiallation 1esi on communications and /O ports without

the capacitive couplng clamp .., e ea AT e e e e e .53
Table = T Eat oW m e 19
Table 2 — Outpul voltage pesk values and repetiiion rales ... [T~ . |



E1000-4.4 @ |EC: 2004 =7 =

2)

EH

4}

Sl

=1
™

&)

)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROMAGNETIC COMPATIBILITY (EMC) -

Part 4-4: Testing and measurement technigques —
Electrical fast transient/burst immunity test

FOREWORD

Theg irdarmplignel Eecirpleghnicsl Commigeian (IECT 15 & wordwida erganization lor slandardizadian camprising
all national etscirctechnical commitiees (IES Matiomal Sommiltees]. The obec: of FEC s o pramcls
imernatione co-aperatan on all QUESLDNS CONCANTIRY SLARSAIEIZAISN N [hE #asifieal snd elecirarse Falds. To
thig and anrd in addiesh 1o seer activities, 1IEC publshes International Standards, Technical Specificatlons,
Techrmical Reports, Pubdcly Avadlable Fpeciiications (FAS: and Suides (hereafles referred o as “IEC
Fubhcaton(s]” ). Ther preparaticn is anrusied (o echnical commitlaes, any [EC Matioral Commattes irlerastsd

i the subjeci deall with may parhoipate in this presaratory wors. Intemafio governimental and nan-
gowernmantal crganizanens baising with the IES alsd partcipals in this prepar G collaborates clasaly
with the Infermalionsl Ceganizabion for Standardizabon (1500 in asccordances SihNconditions debarmined by
agresmend bataeen the twe prganizations, Q

Iy A% Epssible, san miematianal

congansus of opnion g0 the relevanl subjecis sance sach iechnecal Somfnitier has representation frem @l

Tne formal deisions ar agreements af IEC on [Renrscal mattars e:pru;@l
interasien IEC Mational Cammsdtees

IEC Pubhkcalians have ihg farm of recammentalans 'or inlarman @ :g and are acssepled by IEC Natonal
Commitlass v thal senze Whils 8l regsonable offarts are m (S en=uwre that the fechnicai coment of IEC
Pubkcalians is accurate, EC cannol e held responsibln i vay in whaoh they are used of far any
meRimlarpratEtian by any engd wees Q

In order 1o premate nbgmedicnal wefarmity, [EC Rasi miminess undenake to apply IEC Publscations
trandparaclly 16 the mawsmum exteal pospsible in ratignal nd regeonal publications. Any. civergence
bereren any IEC Publication and the correspond) al or regional publzation shall b clearly indicated in
ke laider.

IEC provides no marking procedirs 1o md'@ prroval and cantal Be rérdersd responsible for ainy
equipmment deglansd o be in condoemiy wlb@ Bublicatan.

All users should ernsure thad they have 1 L editran of this publication.

b liabiny shall altach o IEC or |l:w =, employees, servants or agents Inclucing individual axpers and
mmoers of its iechnical cammithies & IEC Matiangl Commitleas Tar any perschal itgury. propey dm‘naw ar
elhes damage of any nalure N'Mr. whether dires! or indirect, ar lor sosts (inciuding legal fees) and
expenses arising ouvi ol the Jh% Biom, use af, or rebance dpen this IEC Fublicatieon of any other IEC
Publicatisns

Altanbican g drawna o i
indspensable for the

Altanbien I8 drawh
patent rghts. E

rative Fel@rences cled i thas publication, Lise of {khe referenced publicatbons is
| applssation of this pubhcabion.

posgibality that somae of the alemanis of thes IEC Publicalon moy be the subgect of
Il nol be held responsibde fae denlifyicg any or all such oatent righds.

International Standard IEC 61000-4-4 has been prepared by sub-committes T7B: High
frequency phenomeana, of IEC technical committea TT: Electromagnetic compatibility.

It forms Part 4-4 of IEC 1000, 11 has the status of a basic EMC publication n gecordance
with IEC Guide 107, Etecliromagnelic compalibilily - Guide fo the draffing of eleciromagrelic
compatibifity publications.

This second edition cancels and replaces the Tirs! edition published in 1995 and its amend-
ments 1 (2000} and 2 {2001) and constitutes a technical revision,

This secend edition improaves and clarifies simulator specifications, 1est criteria and test set-
ups, Only comman made injection is regquired,
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The text of this slandard is based on the following documents:

Fus Rport an voding

TTEBM1BF S TTEMZ4TRYD

Full infarmation an the vating for {the approval of this standard can be found in fhe report on
viring ndicated in the ebove tabke.

This publication has been drafted in accordance with the 1ISONEC Dhirectives, Part 2.

The committee nas decided that the contents of this publication will remain unchanged umntil
the maintenance result dale iadicated an the |IEC web site urder “hitp:websiore, iec.ch™ in
the data related 1o the specific publication. Al this date, ihe publication will be

« reconfirmed.
« withdrawn;

« replaced by a revised egition, or
+ amended.

QS
«O\}

(\Q
)
.\6
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INTRODUCTION

IEC 61000 is published in separate parts, according to the fallowing struciure:

Part 1: General
Genaral considerations (introduction, fundamantal principles)
Definitions, lerminglogy
Part 2: Envircnmeant
Description of the environmeant
Classiication of the envirenmeant
Compatibility levels
Fart 3: Limits
Emizssion limits

Irmwnily limils (in S0 far as fhey do oot fall under the respopsibilily of the product
commiiiees) &

Part 4: Vasting and measuramant techniques O
Measurement techniques ()
Testing techniques

.
Part 5: Installation and mitigation guidelinas Q
Installaticn guidelines 0

Mitgation methods and devices
Part &: Generic standards
Fart 9: Miscellaneous Q
Each par 15 further subdivided mln arts publishied ¢ither as intermational stiandards
ar as technical specifications or tag reports, some of which have already been published

as secltions, Others will be pubdh with the part number followed by a dash and a second
numbar identifying the subdiyisi ampbe: B1000-6-1).

This part is an intarnatio
related 1o electrical fas

‘E.til'ldal'd which gives immunity requiraments and esl procedures
inntsfhursts.
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ELECTROMAGNETIC COMPATIBILITY (EMC) -

FPart 4-4: Testing and measurement techniques -
Electrical fast transient/burst immunity test

1 Scope

This part of IEC &1000-4 relates to lhe immunily of slecitical and electronic eguipment to
reipeditive electrical fast transients. it gives immunity requirements and tes! procedures relaied
lo glectrical fast transients/bursts, 1 additionaily defines ranges of lest levels and establishes
lesi procedures.

The object of this standard is fo establish a commen and reproducible reference for avaluating
the immuenily of electrical and elécironic eguipment when subj to elecirical fast
transient/burets on supply, sgnal, control and earth posts. The t thad doacurmented in
fhis part of EC B1000.-4 describes a consistent mathod o @ s the immunity of an

equipment or system against a defined phenomenan, ()

HOTE A= described in |EC Guide 107, Hus is 3 basic EMS publicadi r yee by product comminteas of (e IEC,
A5 pleo staled in Guide 107, the IET product cammilleas gt rek fiae d&lil'f'l"il"'iﬁg wiatresr s smmunity
1esl glandard should be apgsed or nol, and o appliso, they ore r ible for determinang the appropriabe sl
levals and perlormance criberia. TE T and it §ub-commitians a affd 10 co-apatale with product commitless
R dvaluation of 1he value of palicalar Fenandly tests loe @ ucts.

The standard defines: &

«~  tesi voltage waveform; 0

— range of test lavals; 0

— test eguipment;

- lest set-up;

2 4
— warification procedures of %&mgn;
TS

= lest procedure,

The standard gives & fications for laboratory and post-instatlation tests.

2 MNormative nces

The fallowing referenced documents are indispensable for the application of this document,
For dated references, only the edition cited applies. For undated references, 1he latast editicn
af the referenced document (including any ameandmanis) applies.

IEC 60050-161:1980, Intermational Electrofechnice! Vocabwlary (1EV) — Chapler 1681 Elecirg-
magnetic compatibility
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3 Terms and definitions
For ihe purposes of 1his document, {he foliowing terms and definitions, together with thase in
IEC GODE0-161 apply.

HOTE Sewveral of the mopet relevant farms and dedindions ram 1EC $0050-167 ame prasentad among the delAiticns
]l

3.1
burst

seguence of a limited number of distinct pulses ar an ascillatian of limiled duration

[IEV 161-02-07]

3.2

calibration

sl of operations which establishes. by reference 1o standards, the relationship which exisis,
under specified condilions, belween an indization and a result of a mea ent

HOTE 1 This term is based on 1he “uncenainty” sappraack

SNOTE 2 The relationship hatween the indcalichs aad (he resulla af rrﬂ:urrn@:n be sxprassed. in princiole.
Ly @ Mlll‘gﬂﬁlul‘l diggram

[EV 311-01-09]

3.3 QQ ‘

coupling
interaction batwean circulls, transferring energ yr{ e circyil to anolher

34
commoan mode (coupling]

simultanecus coupling to all lines vers@rnund reference planeg

e
coupling clamp

device of defined -u:menslw d characieristics for common mode coupling of the
disturbance signal 1o the cir vuil‘ der test wiihcutl any galvanic conneclion to it

1B

coupling network
elaclrcal circuit f purpass of transfarring energy from one circuit to anather
3.7
decoupling network

electrical _:‘.:in::ult far the purpose of preventing EFT voltage applied 1o the EUT fram affecting
other devices, equipment or sysiems which are noil under tast

1.B

dagradation {of performance)

undesired depariure in the operational perormance of any device, equipmeni or sysiem from
i1z Intended performance

HNOTE The lenm *degradabior™ can apply to temporary o parmanend failure
[IEV 161-01-18]
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19
EFT/B
electrical fast transient/burs?

310

electramagnelic compatibility (EMC)

ability of an eguipment or system 1o function satisfactorly in its eleéciromagnetic envircnment
walliout intraducing intolerable electromagneiic disturbances 10 anything i thal environmant

[IEV 161.01-07]

311
EUT

equipmeant under test

312

ground reference plane
flat conductive surface whose potential s used as a common rﬂlﬂrﬁn@

NEV 181-04-36] O
343 ()

immunity (1o a disturbance) *

ability of a device, equipment or system fo perform with gradation in the presence of an
electromagnetic disturbance

NEV 161-01-20] ®O

3.14
port
particular interface of the EUT with Ihué nal electromagretic environment

3.15 . 6

rise tima

interval of time between the irWs at which the instantanecus value of a pulse first reaches
10 % value and then the 30 % value

[IENV 161-02-05, modifie

3.16
transient
pert@ining to orsdesignating a phenomenon or 28 guantily which varies between two

consecutive steady states during a fime inlerval which 8 shorl compared with the time-scale
of interesti

[IEV 161-02-01]

i

verification

sel of operations which is used to check the test eguipmeant system (&.9. the lest generalar
and the interconnecting cables) and 19 demonsirate thal the lest system is functioning within

he specihcations given in Clause &
MOTE 1 The mainods deed e vedificabion may be df'fsrent from those wsed Tar calibratson

MOTE 2 The pracedurs of §1.2 and §.2.2 & meant a8 8 guide to insure the correct apaerstion of ihe lest
genaralor, and athes itams makeng up e tesl setup sa 1hat ihe iIntended wavelonm is delwarad 16 the EUT.

WOTE 3 For the purpose of fhis basic EMS standard this defindiiorn (8 diMferent Tresn the dafinition Qiven in
TEW 31%.01-13,
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4 General

The repetilive fast fransient 1&st is a fesi with bursts cansisting of a number of fast transients,
coupled into power supply, control, signal and earth ports of electrical and elestranic
equipment. Significant Tor the lest are the high ampliluge, the sher rise time, the high
reepalifion rate, and the low anergy af the lransienis,

The test is inlended to demonstrale the immunity of elecirical and electronic equipment when
subjected fo types of transient disturbances such as those originating from swilching
transients {(interruption of inductive loads, relay contact bounce, el ),

5 Test levels

The prefered lest levels ‘or the elacirical fast trangient 1esi, applicable to power, pround,
signal and control ports of the eguipment are given in Table 1.

Table 1 — Test leveis

Qpen cireuil eutpul test voltage and repetition rl.l.,.l' mpislees

On powasr port. PE DM (inputicutput) signal, data
* and canirel poris
bl Waoltage peak Repetitlon rale Ql:ma poak Repatition rate
kY kHz - kv EHz
1 0.5 Sar 106 025 Sar 10
2 unr1& 0.5 & or 1040
3 Sar 1 & ar 100
4 r T 2 Sar 100
x® Speoial zoial Specal Spacial

ional: however, 100 kHZ is cloked 9 resfly. Product committeas
At far gpacific products ar product types.

HOTE * Wse ¢ 5 kHE rapelition rated
ghouid delarmine wheon [eguencies are

HOTE 2 ‘With some producis, thare & e clant distinslion belwesn power ports and /0 ports, o which case

It 1% up bo procuct Commillaes 10 h‘ i datermiratan Tor 1851 pUrposEs,
B oagr ' .
&7 5 an apan lavel The has o be specifed in the dedicated eqgupmgnt & pacification

These open-circujt ut vixliages will be displayed o the EFT/E generator. For seleslion of

levels, see Ann

6 Test equipment

The verfication procedures of 6.1.2 and 6.2.2 are meant 8% 4 guide to insurs the corract
operation of the test generator, coupling/decoupling networks, and other items making up the
test set-up so thal the intended wavaeform iz delivered a the ELIT.
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&.1 Burst generator

The simplified circuit diagram of the generatar s given in Flgure 1. The circuit elemenis Ce.
Hey . and Ty are selecled so thal the generator delivers & fasl iransien: under open 1:.|r1:.1,.|;||:

|::|:|nd|1mns and with a 50 {2 resistive load. The effective outpul impadance of the generalor
ghall be 50 0

The major elements of the test generalor are:

= high-valtage source;

-  charging reststor;

- anergy storage capaciior,

- high woltage switch:

- impulse duration shaping resisior;
—  impadance matching resisios

- d.c. Blockirg capacitar, @
6.1.1 Characteristics of the fast transient/burst generator O
The characieristics of the fasl ransientiburst generator are :53‘ owimg:

= ODulpul vollage range with 1 000 £ load shall be &t
—  Output vallage range with 50 {3 load shall be at

25 BV o & kW
V25 BV 1o 2 BV

Tha generator shall be capable of operating un* =gircuil conditions.

Characteristics:

- polarity: ifivainegative

—  aulpul lype: . coaxial, 50 0

- d.c. blocking capacilor 10 nF = 20 %

— repetition freguency: V [see Table 21+ 20 %
aaymChronsus

15 ms £ 20 % at 5 kHz
0,752 ms ¢ 20 % al 100 kkz
0D ms = 20 %

— relation to power sup
— burat duraticn:
[zea Flgure 2]

[sea Flgure 3]
- wave shape of the pulse
« inte B0 0 load rige fime {o= 6 ng + 30 %
duration fy {10 50 %) = 50 ns 2 30 %
peak voltage = according to Table 2, £10 %
(see Figure 3 for the S0 0 waveshapse)
= into 1000 G load rise time { = 5ns = 30 %

duration iy {lo 50%) = S0 ns with a iclerance of
-15 ns to +100 ns

peak woltage = according to Table 2, #20%
(see Mole 2 below Table 2)
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— fesi load impedance S00+2%
1000 3 £ 2% in parallel with £ 6 pF. The resistanca
measurgment 12 made al d.c. and the capacitance
measurement s made wsing a commersially
available capacilance meler thal operates at low
fraguencias.

6.1.2 Werification of the characteristics of the fast transient/burst generator

The iesi generator characterisiics shall be verifiad in arder to establish 8 commaon reference
for ali generaiors. For (Ris purpose, the following procedure shall be undertaken

The lest generatar culpul shall be conpected to a 50 0 and 7 000 {1 coaxial termination
respactively and the voltage monitored with an oscilloscope. The -3 48 bandwidih af ihe
measunng equipment and the test load impedance shall be al least 400 MHz. The tes! load
impedance al 1 000 £ iz liksly 10 become a complex nelwork, The rise time, impulse duration
and repatition rate of the impulses within one burst shall be monitored 25 well as the burst
duralion and burst penad,

oltage 8t & S0 O load

For emach of the se! vollages of Table 2, measure the oul
i 10%.

[V {30 L2]]. This measured voltage shall be [0,5 = V, {opan cir

With the same generator sefting (set wvoltagel, measurn *woitage at @ 1 000 O lgad -
[V (1 000 £2)). This measured voltage shalt be v, [un@ it) £ 20%.

MOTE 1 Measurgs should be taken bo ensure that stray :apu@z = keot bg 8 mindmum.
C: ]

Table 2 - Qutput voltage pe ues and repetition rales
Sot voltage l-"F jopen circuil] 0 ) L"P 150 ::.ﬂlum
kv kv k' kY auancy
Q EHE

0.25 0235 o , 0.2a 0,125 & or 100

0.5 0.5 y 048 025 & or 100

1 \/ B85 0.8 5 or 100

z N 19 1 5 or 100

4 . 3.8 2 §or 100

HOTE 2 Use of a1 2 ioad resisior will automalically resull in a vollage reading (had is 5 % lowes than (ke gat
A min '!";_, 11 0 L), The maeding ¥, at 1000 0 = 'Iul'F (p&n circuil] mulliglseo Lires
10010580 (ke ralio ®P1he tesi boad ta The tofal circull impedance of 1000 O ples S0 53,

HOTE 3 With the 50 [ Ioad, the mepidned outiel vollage i@ 0.5 1iMmes the vate of the unioaded woliage as
reflacled in |he lable aboes.

6.2 Coupling/decoupling network for a.c./d.c. mains supply port

The coupling/decoupling netwark is required for acceplance lesis of a.c.i/d.c. power supply
ports.
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The circuil diagram {example for a three-phase power mains supply) is given @ Figure 4.

The wave'arm of the EFT/B generator shall be venfied at the cutput of the coupling network
according to §.2.2,

6.2.1 Characteristics of the coupling/decoupling natwork

Tre charactaristics of the coupling/decoupling retwork are the following:

- coupling capacilorg, 33 nF;

- coupling modé: COMTIGN made,

6.2.2 Verification of the characteristics of the coupling/decoupling network

The requirements given in £.1.2 also apply to the measurament equipment that is used for the
verification of the characienstics of the cowpling/decoupling rnetwork,

The wawveform shall be werified at the common mode output n@nmlingfdmuupling
natweork with a single 50 0 lermination.

The wefnlication is performed witn the generator culput vcha@aal to a nominal voltage of
L

4 kY. The generator is connecied 19 inpul aof the couplin f 33 pling network, The oulput af
the COM (normailly connecled io the EUT) is terminale a G50 1} lpad. Tha peak voltage
and waveform are recorded.

The functicnality verification of sach single couplin pling path is recommended,
Hise lirme of the pulses (10 % 10 90 % uﬂlue]q g% ns+ 30 %,
Impulse duration (50 % value} shall be 5@ n %% with the S0 4 load.

Peak voltage =10 % according g Tati

The residual 1esi pulse uaﬂa@th& inputs of the coupling/decoupling network when the
EUT and the power natwor are isconnected shall not exceesd 10 % of applied 1esi vollage.

HMOTE Couwpling/decoupli

= gemgned in sccardarcs Wil Editier 1 ol 1IEG 81000-d-4 {1905) may naad
minar modiications to me

mmon mods reguremeants of Fhig documend.

pling clamp

The clamp provides ihe abilily of coupling the fast transients/bursts 1o the circuit under test
without any galvanic conngction to the terminals of the EUT s poris, shielding of the catles or
any oiher part of the EUT.

The coupling capacitance of the clamp depends on the cable diameler, material of the cables,
and cable shielding (if any).

The device & composed of a clamp unit {made, for example, of galvanized steel, brass,
coppear or aluminium} for howsing the cables (al or round) of the circuits under fest and shall
be plaged on & ground reference plane of minimem area of 1 m2 The ground (reference)
plane shall extend Beyond the clamp by a least 0.1 m on all sides.
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The clamp shall be provided at both ends with 2 high-voltage coaxial connector for the
connection of the lest generator at either end, The generalar shall be connected 1o that end af
the clamp which is nearesi 1o the EUT.

The clamp ilself shall be closed as much &8s possible 10 provide maximum coupling
capacitance betweean the cable and the clamp.

The mechanical arrangamonl of the coupling clamp is given in Flgure 5 and determines its
characleristics, such as requency response, impadance, atc.

Characterisiics:

= typical cowpling capacilance beltwaen cable and clamp: 100 pF to 1 000 pF:

= usable diameter rangs of round cables: 4 mm te 40 mm:

— imsulation withstand capability. 5 BV (test pulzea: 1.2/50 ps)

WO and communication ports. | may also be used on ac/dc pows Iy porls only if the
coupling/decoupling netwark defined in 6.2 cannot be used. :

7 Test set-up ()

The coupling mathod using the clamp is required Tor acceplance wlinas conneacted 1o

L 4
Different types of tesis are delired based an st en u@@m. These are:

= type (conformance) tests performed in Isbnratﬁ;
= posl-insialiation tests performead on equiprmeant ifFits final iInstalled conditions.

The preferred lest methad is ihat of trpﬂé rmed in laboratories.
ith

The EUT shall be arranged in acco
{if any).

.\6

ollowing equipment (see Figure 6);

the manufaciurers instructions for inslallation

7.1 Test eguipment

The test set-up includes t

graund reference Y
-  coupling dav ofk ar slamp);
= decoupling
-  tes! gemeratos

T.2 Test aet-up for type tests performed in laboratories

T.2.1 Test conditions

The following reguiremeants apply 1o lests pedarmed i laboratories with the environmental
refefence conditions specified in 8.1,

EUTs, whether siationary floor-mounied or table top. and equipment designed 1o be mounted
in other configurations. shall be placed on a ground relerence plane and shall be insulated
from il by aninsulating support 0,1 m £ 0,01 m thick {see Figure 7).
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im tme case of table-top eguipment, the EUT should be located 01 m 2 001 m above the
around reference plang (see Figure 7), Equipment normally mounted on ceilings or walls shall

be {ested as table-top equipment with the EUT located 0.1m + 007 m above the ground
reference plane.

The tesl generalor and the coupling'/decouplimg netwark shall be placed directly on, and
bonded 1o, the ground referance plane.

The ground reference plane shall be a melallic sheel {copper or aluminium} of 0,25 mm
minimum thickness: other metalic materials mey be used but they shall have 0,65 mm
rmifimum thickness,

The minimem arga of the ground reflerence planeg 15 1 m = 1 m. The actual size depends on
the dimensions of the EUT.

The ground reference plane shall project beyond the EUT by at least 0,1 moan all sides,

The ground reference plang shali be connected to the protective aar@

The EUY shall be arranged and connected o satisfy its funct Qquirem&nm. according o
the equipment installabon specifications C)

.
The mirimuem distance betwsean the EUT and all ather clive structures (e.g. the walls of

a shiglded room), excep! the ground re'erence plane shalbbe more than 0.5 m.

'Qﬂtlﬂﬂ suppart 0,1 m abowe the gmund
fast transients shall be routes as far as
coupling batween the cablas

All cables 1o the EUT shall be placed on ik
refarence plane. Cables not subject fo slecth
possible from the cable under 1251 16 minimi

The EUT skhall be connecled {o the & 4 syslem in accordance with the manufacturer's
installation specifications; no additi rthing comnections are allowed.

4
The conneclion impedance :Iﬁcaupllngmatauphng netwark earlth gablés to the ground
reference plane and all bondin al provide & low inductance.

.

Either a direct couplin
tesl vallages, The
between two unils
cable makes i |

rk of & capacitive clamp shall be used fof the application of the
allages shall be coupled o all of the EUT ports including those
vipment invatved in the test, unless the length of the interconnecting
le 1o 1est,

Decaupiing networks shall be used o prodect auxiliary squipment and public natworks.

When using the coupling clamp, the minimum distance between the coupling plates and all
othar conductive gurfaces, excepl the ground reference plane bBensath the coupling clamp,
shall ba 0.5 m.

Unless ptherwise specified in the product standard or the proguct family standard, the length

af the  signal and power lines betweesn the coupling device and the EUT shall be
0.5mz0.05m

If the manufaciurer provides a non-detachable supply cable more than 0.5 m = 0,05 m long
with the eguipmant. the excess length of this cable shall be folded to avoid a flal coil and
situated &t a distance of 0,1 m above the ground reference planea.
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Examptas of the tesi set-up for laboratory 1ests are glven in Figures T and 8.
In Flgure &, an additicnal ground plana, connected (o the chassis of the EUT 18 used.

7.2.2 Methods of coupling the test valtage to the EUT

The method of coupling the 1est vollage 1o the EUT is dependent on the Iype of EUT port {as
indicated below).

7.2.2.1 Power supply poris

An example for the lesl sel-up for dirget coupling of the EFT/E disturbance voltage via a
coupling/decoupling network is given in Figure 9 This iz the preferred method of coupling 1o
power supply ports.

If a switable coupler'decoupler cannot be obtaimed. e, for a.c. mains currents =100 A,
allernative methods can be employed. however, use af the capacilly larmp 1% discouraged
since its afficiency in coupling the bursts is consideratly less thamn impection using the

43 nF capacilars. :

T.2.2.2 WO and communication ports ()

The ezampies in Figures ¥ and 10 show now 1o us ‘capacitive coupling clamp for
application of the disturbance tes! vollage to YO and unicalion ports. When using the
capacitive coupling cltamp, non-tested ar au:iilé ipment connected should be
appropriately decoupled.

T.2.2.3 Cabinet earth port $
im

The tesi paint on the cabinel shall be the 4er far the protecilive sarth conductor.

coupling capacitor according 1o Fi

Mun tests

.

may ba appled only when agreed between manufacturer and
sidered thal the fest itself may be destructive to the EUT and olher
be damaged or otherwise unaccepiably affected,

The test! woltage shall be applied protactive earth (FE) connecticn through a 33 nF
@)ﬂ

7.3 Test set-up for post-i

These tesis are optiona,
cusiomer. |t has to be
co-localed equipme

The equipment yslem shall be tesied in the final installed conditions. Post-installation
lests shall be performed without coupling/decoupling netwarks In erder to simulale the actual
electromagnetic environment as closely as possible.

If equipment or sysltem other than tne EUT are unduly affected during the test procedure,
decoupling networks shall be used by agreement betweean the user and the manufacturer.

T.3.1 Tesi on power supply ports and earth ports
T.2.11 Statlonary, floer-mounted eqguipment
The test voliage shall be applied simultanecusly between a ground reference plane and all of

the power supply terminats, a.c. or d.c., and the protective af functional earth port on the EUT
cabinet.
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For the test sel-up, see Figure 11,

A ground reference plane of minimum ares of 1 m’ {85 described in 7.2.1) shall be mounted
near the EUT and connecled to the protective earth conductod at the powsr supply mains
cutlet.

The EFT/B generator enall be located on the ground reference plane. The lengih of the "hol
wirg® from the coaxial outpul of the EFT/B-coupling device to the ports on the EUT shall be
0,.5m £ 0,05 m. This connection shall be unshielded but well insulated. If a.c./d.c. Blocking
capacilors are necessary, their capacilance shall be 33 nFE, All ather conreclions of the EUT
sheuld be in accordance with |s functlons! reguirements,

7.3.1.2 HNon-stationary mounted EUT, connected to the mains supply by flexible cord
and plugs

The test wvallage shall be applied sSimullaneously between each of the power supply
conduciors and the proteciive aarth at the power supply (see Fugur®

T.3.2 Teston /O and communication ports

The capacitive coupling clamp is the preferred method for ﬂgg the lest voltage inig S
and communication ports. However, if the clamp cannoat be dusa to mechanical problams
[siFe, cable rmouting) in the Gahlir'lg. il shall be repl ty & lape or a conductive foi
enveloping the lines under test. The capacitance of thi ling arrangameant with foil or tape
should be aguivalent 1o that of the standarg Eﬁuﬂlihé! :

An allermative meithod is o couple the EFT erator 1o the lerminals of the hnes vie

discrete 100 pF capacitors instead of the disibuted capacitance of the clamp or of the foil or
lape arrangement.

If an EUT contains many simiar por Qmanumctur&r can elecl o tesi a represaniative
number of cables as long as those arly identified.

Earthing of the coaxial ca rhn the feat generator shall be made in the vicinity of the
coupling poini. Applicatio m tast voltage to the connectors (hot wires) of coe=xial ar
shielded communication % nal permetted,

The tes voltage sh

baz applied in a way thal the shielding protection of the eguipment will
nct be reduced. 5

sgure 13 for the test configuration

Tha test rasu biained with tha discrele capacilor coupling arrangement are likely to be
different fram thoze ocbiained with the coupling clamp or the fatbl coupling. Therelore, the lest
levels spacified in Clawse 5 may be amendad by a product committes in & product standard in
ofder 1o take significant installation characleristics inta consideration

In the posl installation test it can be agreed betwesn manufacturer ang user that external
cables can be tesied by routing all cables simultaneously in the coupling clamp,
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B Test procedura

The performance of the test aguipmeant shall be checked prior 1o the tesl. This check can
usually be limited to the exisience of the butst for the generalor &l the oulput of the coupting
ey e

The {est procedure ncludes:

~  the verification of the laboratory reference condifions;

= lhe grelirminasy verification of the carrecl operation of the egquipment;
—  the execulicn of the test,

— the evalualion of the test resulls

B.1 Laboratory reference conditions

In arder ta minimize the effect of environmential parameters on lest @s , the tesi shall be
carried out in climatic and el@ctromaghetic reference condilions cified in 8.1.1 and
B892,

8.1.1 Climatic conditions ()

the climatic conditions in the laboratory shall be withi its spocified for the operalion af

.
Unless ofheraise specified by the commilles respnns;.lbé@he generic or product standard,
the EUT and the lest eguipmeni by their respactiv O acturers.

Tesls shall not he performed if the relative ty is s high as to cause condensation on
the EUT or the test equipment. @

HWOTE Whars if & consldergd that there B sl Qldnnan to demonsirale thal the efects of the phenomendan
covered by this standard are nfluenced by ¢ condias, (his shoyld Be Drought 1o e aberion of tne

coTumitipe responsibe Tor his =I.andar|:' c.
8.1.2 Electremagnetic nunan\

The slectromagnetic con ng of the laboratory shall be such o guaranies the correct
aperation of the EUT in ol 16 influgnce the test resulis,

8.2 Execution of

The test shall rried owi on the basis of a tesl plan thal shall inciude the verification of the
performances af the EUT as defined in the technical specificalion.

The EUT shall be in the narmal aperating conditions.

The test plan shall spacify:

= iype of tes] that will bé carried oul]

—  test lavel;

—  polariy of the lest vollage [bolh palarities are mandatoryl,
— internal of exiernal genafalor;

- duraticn of the test not less than 1 min (1 min has been chosen in order o speed wp the
test; however, to avoid synchronization, the test time may be broken down inte six 10 s
bursis separated by & 10 5 pause. In e real envirenment, bursts will occur randomly as
single events, 1f is not intended thai the burst be synchronized with EUT signals. Product
commitiees may choose ather tesl duralions )
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= number of applications of the test voltage;
EUT s porls to be lesied,
~  representalive operaling conditians of the EUT;

- seguence of applicalian of |he 1eal voltage Lo the EUT's ports, each one aftar the other or
1o cables belonging 1o more than ane circuit, etc.;

= auxiliary equipment,

49 Evaluation of test results

The tesl results sha'l be classified in lerms of the lGss of funclion o degradation of
performance of the egquipment under fest, relalive to & performance level defined by ils
manulaciurer or the reguasior of the test, or agreed betweer the manufacturer and the
purchaser of the product. The recemmended classilication i3 as follows:

a) noermal performance within limils specified by the manufacturer, requéstor or purchaser;

bl femporary loss of funglior o degradation of performance whi eases after the
distuernance ceased, and from which the eguipment under tesl wacovers its normal
parformance, without operator interveniion:

¢} temporary loss of function or degradation of perdermance, 1 ection of which requires
oparalor intervantion,; '

d} loss of function or degradation of performance which is @ -’&mwtubl:, owing 1o damage
o hardware or softwars, or oss of daly

The manulacturers spacification may cefine effec the EUT which may be considered
inzignificant, and therefore acceplable. &

responsible for generic, product and pr f&mily standards, or as a framework for the
agreemeni on performance critenia hal@ ihe marufacturer and the purchaser. for example
whera no suitable geraric, prod u-.';‘. clt-family standard exists.

N\

This classification may be used a5 a guin% lating performance criteria, by commitiees
Lz

10 Test report

L 4

The test repart shall co I tha information necessary (o reproduce the test. In parficular,

the following shall be
- the ilems spe

= identification
cerial number;

ifidct in 1he tesi plan required by Clause B of this standard,
the EUT and any associated eguipment, 2.g. brand name, product type,

- identification of the 1est equipment, &.5. brand name, product type, serial numiber;

- any special ervironmental conditions in which the test was performed, e.g. shielded
enclogure;

= any specific conditions necessary 1o enable the 1est 1o be performed;
= performance level defined by the manufacturer, requasion or purchaser,
-  performance critérion specified in the genere, product or product-family standarad;

= any effects on the EUT ocbaerved during or after the applicatian of the lest disturbance,
and the duralion for which (hese eflecis parsisl:
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= the raticnale for the passfall decisior (based on the performance criterion specified in the
generic, product or produci-family standard, or agreed between the manufacturer and the
purchasear);

- any specific conditions of use, for example cable lenglh of typa, shielding or grounding, of
EUT operating conditions, which are required to achieve compliance.

Concerning measurement uncertainty, it is sufficient 1o stale Ihal he 1851 equipment meets
the folerance requirements of IEC E1000-4-4; however, when checking for compliance with
the specified lolerances, the callbraticn uncariainly is 1o be taken into account.
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<
S
[N
| 0\60‘ : :
i

Burs! pasiod 300 ms L SR

at 100 kiFz

Figure 2 - General graph of a fast transient/burst



S1000-4-4 O IEC 2004

~ A3 -

Mormalized +
woHlagse |
1.0 —
] I
00— 4
/
05 IJ."}/
0,7 —
Ls‘n:-t:m-r.| ,.._
——t
=i

@ IEC #§TAu
load

Figure 3 - Waveshape of a single pulse into 0

L 4
Jignal from lest generalor
T —
| —

O 55
(\ @ )
o L
r—: | Ij
L= L
- . : EUT
==
1 N
< T .
cl:. —p
- : ES
Ferrites
&+ 31 nE
Rslerance gourd
Deconuplng seclian Coupling section CONTRCION  or aane
Components
Ly. Lg. Ly, phases
M neutral
FE prodectve marth
Ce poupiEng capazitor

Figure 4 — Coupling/decoupling network for a.c./d.c. power mains supply

portsfferminals



G1000-4-4 © IEC:2004 =43 =

Dimensipas in millimerrees

} 0an

inEaing suppois IEC A

Waining Tha distance of ihe coupling section 10 all gther condudlive construckio f io ihe cable wnder jest
and the ground plane shall be mare than 0.5 m.
obi

Figure 5 = Construction of the capacitive o ng clamp

*

Counlng'deoouplng seclians f
#hal ke meumed deectly on sl
the relerence grourd plane. Capa !
Boeding connacioes shal be o g Y EUT
as shod as possbie ' z !
\ A \ |
] B i Lt
Lines oncouign N Couping _%_|  wupprt

! =
' Growniteg COMBCIan Al ting

I 1M maralaciunecs specificalion
Lenglh ko be sponfod in ine best plan.

" This Kepgth should
AL

EC Wnsd

Figure 6§ — Block diagram fer electrical fast transient/burst
immunity test



B1000-4-4 ¢ IEC: 2004 — 47T -

=508 |

coreacior o D
mpcica o
131G g Tl = Dt W)
MG WA
Koy
i langlh belwean clamp &id the EUT 16 be Weslad (ahis 5 ok [0S m
(B) Igeation for supply line coupling
{8} lpcatean for signal Bnes coupling &
Figure T — General te fer laboratory type tests

Generalor

s

T G

refererce plane
/

mslarence planes

{ Enfiky wire baswnan g

Graurs patirarcs plags

EUT grounding per manufachrers
raosmmendalions

fEC PR

WOTE Tha clamp may be maunted an the wal of a shielded room or any olher grourded surface and bonded to
the EUT. Far iaege, Nosr standing systems wilh cables exiling at the 1op. the clamp could ase D& centred 10 cm
above the EUT and have cables drop through he centre of the planes,

Figure B ~ Example of a test set-up for rack mounted aquipment



B1000-4-4 € |EC: 2004 =49 =

' | EFTiB-generatar \
]
] ]

EUT ':I I

Catia D| .
L= 05mz 0GSm —T— .
L —— ]
) ‘L _==_C'¢ _!-1
o - I —
AC/OC
b o I T —
PED : e — AN Sy
1 H
1 | Couphng decoupling
3im I = Fillafinig

Insulas
wmr-;..-" H\, "™ Grond elance filana
Clrgurding conngclion acpeding 1o
e mEnufecturer’'s speciicabon
Lengh o be specified inine 1est plan. R re—
Componenis
FE proteglive ganh
N ne=utral O
L phase
£y  decouphing mduchve
T, ooupkng capacigr .
MNOTE 1 DT warminals can be frealed in 8 similar way. ;
HOTE 2 Signal and powsr cables batwear the CON pnd ELUT I 9 mon dangih il Ao apecified in product

ar product family siandards.

Figure 9 — Example of a test set-up for di upl'rng of the tast voltage to a a.c./d.e.
powear sup D-I-':r Mﬂlﬂé rlaboratory purposes

|
BT \/

B mmains supphy AL BN Bupphy

s lating Insaslating

Tppont ,.-"! Giround relererce plare wppan
ﬂrmrdngm-‘m:&nm-:_wg e S Lm-"-rm GannaEnn lcﬁ:;:;qw
the masafaciuner's -I-ﬁ'llﬂllﬂl.lﬂ'l B HA S e -
Length 50 b spocifed in e dest plan, i Langin 1o be soecified In he iest plan.
To EFTE-gensmaioe [T R

Whien both EUTs are tesied simuilansousty: &= 2 = 0.5 m £ 0.08 m Gatwesn the damp and the EUT being tested.
Whian only one EUT s tesbed, a decodpling nelwork muast he msefed bedwesn tha capacinive colipling and 1he nan-
lestad EUT.

MOTE The EFT/E generacor mus! be bonded toihe ground relernnce olane.

Figure 10 — Example of test set-up for application of the test voltage
by the capacitive coupling clamp for laboratory test purposes



G1000-4-4 © IEC: 2004 - 51 -

| ELT
T perprEEE AL P e By
ot e
ﬁ 05mz 005m
i Groung rebananca plana Probeciive
BEn
S = Flesre -
Grounding correcion accondeg o
he el s spasifization,
Length i be specifed in the jest plan * DG serminalks sha¥ be trea L T
“* Blocking capatbons W BE L
L 4

Campanents
PE prnteclive aarth 0
M nautral

L1, L2 LY phases
Figure 11 — Example for post-install Q“ on a.c./d.c. power supply ports and
protective earth termin: tionary, floor-mounted EUT

c)
W

L 4



B1000-4-4 © |EC: 2004 - 53 -

Mol plg pucreidesd Tor
conneciions of the EUT
1y Bl fioweli Supphy 'III

== To panpherals Y Fram EFT/B-gensraloe

Cabks
Lelimz005m

F
.I'.Il-I nm“

Taac rars supply

EUT
AL mains .-_,.-"" E_; I - ) ;,:;:
= e - T i
-]:fL'—“ﬂ-,,__r- S -i'l 1=| M|
Sepied inbarance plans PE

n_i__ - o
== —

lpnling ) H Moo
' ! laktda
Frotecive =artn Couplingidasaupling

: AREENG W EyElEm dEVICE

i MEalakch reqUrEnaeaLs
Eﬂrl'l.ﬁ-k nants O
o ¢ uphing capacitors = 33 oF ()

Zy  cenpapling inductor =100 uH .

L [ EE] Q
rieakral 0

PL prodective spoih

MOTE Signad and power cables can be up 10 1m
alandands

Figure 12 — Example for post-i
and protective earth terminal

.\6

EUT

Thes cominachom shall
i ek SN0 AR PRl

FED 08T

QQ« i so specified in pradust o product Tamily

mtest on 8.c. mains supply port
nan-gtationary mounted EUT

AL maing Ay

Frodeclive carth

/

The couping deven shal ba & conductive Lape aF

& mekalic Todl m garaiel of wrapoed arcund s
closoly As passitle o he cables o Tees © Qe Eshed
Tha coupling caphctansh al (P arsagarsan shall
b popurea’enl 1o he coupldng clamrma

EFT/ Egunarainr |
ar

nll

IEE EOTd

Figure 13 - Example of post-installation test on communications and VD ports

without the capacitive coupling clamp



E1000-4-4 = IEC:Z004 T

Annex A
finformative)

Information on the elactrical fast transients

- | Introduction

The electrical fas1 transient burst (EFTY] is generated by the switching of induclive Ioads. This

swilching lransient is commaonly referred 10 as fast transient and may be described in terms
af:

—  the duration of the burst — which i predominately determinad by the snergy stored in the
inductance prior 10 switching;

~ the repetiticn rate of the individoal lransisnis,
= ihe varying amplitude of the lransieals composing & bursl = mined mainly by the
mechanical and electrical charecianstlics of fhe switching con peesd af the contacis in

the opening cperalion, vollage wilhstand capabilily of the tﬁa im their open condition ).

Generally, the EFT has na unigque parameters that depend
swilching contact or the swilched load.

n. the characleristice of the

B2 Splke amplitude O0

The levael of the spikes measured on the rs of a line may have the same value as
galvans connection af this ling wilth the 5 4 contact, In the case of [he power supply
and some control circuils, this may also tha proximity {distance of the order of 1 m}

af the contacis, In this case, the distur e is trensferred by induction (e.g. capacilive). The
amplitude s a fraction of the leval m ured at the cortacts.

A.3 Rise time \/

11 should e notad howe .Et a5 the distance from the source increases, the waveform is
miadifird due 1o propagahgn losses, dispersion, and reflections due o distiortions cavsed by
the connected loads risg fime of 5 ns assumed for the specificatizns of the test generator
2 a compromise akes into accounl the effect of the anenvation o the high frequency
componenls in ike propagalion

A shorter rise time, 8.9. 1 ns, would give more consarvative test results, and its appropriate-
rness is malnly related 1o equipment having shor conneciions in the feld wilh reference io the
EFT source.

HOTE The achual fise lime of e EFT & g spurce. lor woltage rangs 500 W 1o 4 KV and mong, is vary ose 1o
the nse Lme of ar =lectrosialic discharge {m airf = tne discharge mechansm being the same

A4 Spike duration

The actual duration differs significantly from that specified in the first edition as well in this
second edifion of the standard. It is however consisteni with the duration of the spikes
measured as induced vollages in the victim circuits due 1o less relevance of the low frequency
components of the spikes.
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A5 Spike repetition rate

The repetition rate depende on many parameators, For example:
= time consiant of the charging circuitl {resistance, inductance and distributed capacity of the
swilched inductive load);

= time congtant of ihe swilching circwil, including the impedanca of the line connecting this
load to the switching coniact;

— epeead of the contact in the apening aclion;

- withslanding voltage of the swilching confact.

The repetilion rate iz therefore variable, and the range of one decade or more is guite
CEAMTIITIOnG.

MOTE In practice, the repetition rate of 100 &HZ couald have bean selecied fTor 1esticg as the compromiss
repatition rate pecavse of the need 1o anchide in ene teel the range of the most sigraficant parameters of the
EFT/B.

A6 Mumber of spikes/burst and burst duration O

This {these) parameter{s) depands on the enefgy store n&e swilched inductive load as
well as the wilhsland voltage of the switching contact

The number of spikes/burst is directly related ta Qﬂ rapatition rate and burst duration.
From measured results, most of the durat Ql:ll'sﬁ are very near w9 F ms, with the
exception of the mercury wetied relay, the L:% ich is not 85 common as for the oiher
types considarad heare,

MOTE The 075 ms durdlion was chisan as f fice bing fos tedling at 100 kHz. Accordingly, T8 dis the

raguitar) fumber of spkpsfural
0\6
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Annex B
{infarmative)

Selection of the test levels

The tesi levels should be selected in Bccorcance with the most realistic installation and
envircnmeantal conditions, These levels are cultined in Clause 5 of this slandard.

The immunity tests are correlated with these levels in oroer 1o estlablish & perfarmance level
for the ervironment in which the equipment is expecied 1o operate.

For lesting WO, cantrol, signal and data EUT ports, use balf the test voltage values applied on
power supply.

Bazed on common installation practiess, {he recommendad selaction st levels for EFT/B
testing according 1a the requirements of the eleciromagnetic enviro t, i3 the following:

a) Level 1: Wellprotecied arwvironmeni O

The installation is charactenzed by the following attributes:

.
-  suppresaion of all EFT/B in the switched power sup ::I conirol circuits;

- separation betwean power supply lines (a.c o4 Y and control and measurament

girguits coming from cther anvironments DBJDF@ higher savarity levels:
shiglded power supply cables wilth the scieens” earthed al bolh ends on the reference
arawnd al the installaticn, and power su teeciicen by filtering.
The compuler rocm may be representali enviranmaent,
The applicability of this level to {est aguipmaent is limited to the power supply circuits for
iyme tests, and o the earthing cir and egquipment cabinats for post-inslallalion ests.
Bl Lewal 2: Protected Enwmw
.

The installation is char

d by the following atiribuies;

- partial suppres EFT/2 in the power supply and control circuits which are swilehed

onlaclons);

of the industrial circuits belonging to the indusiriat environment from other
ated with environmenis of higher sevaerity lavels;

- physical separation o unshiglded power supply and control cables from signal and
communicalion cables.,

The control room or terminal room of industrial and elecirical plants may be representative of
this &nvironment,



G1000-4-4 © [EC:2004 -61 =

] Lewvel 3: Typical industrial environmant

The installation is characterized by the following atinbulas
—  no suppression af EFT/E in the power Ssupply and contrel circuits whick are switehed anly
by relays (no contactors);

— poor separation of the indusinal circwits from other circuits associated with environmeants
ol higher severity invals;

- dedicaled cables for power supply, contral, signal and communicalion lines:

— pooOr separation betwean power supply, conticl, signal and communication cables;

— availability of earthing sysiem represenied by conduclive pipes, earth conductors in the
cakle trays (connected to the protective earth system) and by & ground mesh

The erea of industrial process equipment may be representative of this environment.

d) Level 4 Severe industrial environment

Tha imstallation is charactenzed by the following attributes: @
@Q

= e suppression of EFT/E in the power supply and con

: d power ¢lrouils which are
switched by relays and comlaciars,

- no separalion of the Indusirial circuits belonging lﬂ sévere industrial enviranment fram
ather circuits associated with enviconments of hig '.'erlu.' levels:

- no saparation between power supply, control and communication cables:
= use of mullicore cables in common for mn signal lines.

The outdoor area of indusirial process eq @ nt whare no specific installation practice has
been adopled, power planls, the relay ' { opan-air H.V. substalions and gas msulaied

substations of up to S00 kY operaling Hage (with fypical installation practice] may be
representative of this environment.

L 4
&) Lewvel & Special situations t@a nakysed

The minor or major elsgtrgmagnelic separation of disturbance sources from egquipment
circuits, cables, lines gighand the guality of the instaliations may require the use of a higher
or lowear envifonmen vel than those described abowe, It should be noted that equipment
lines of a highar an mantal level can penetrale a lower severity environment.
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