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Diagrams present connection schemes and focus on equipment
needed in order to realize a test setup (they are not diagrams from
the norm).
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sions, please contact EMC Partner sales department.

Concept and execution: Adrian Matoi
2016 All rights reserved to EMC Partner AG ©, Laufen, Switzerland

arrier
PARTNER

Page 2



Legend

arrver il
PARTNER

In most of the diagrams referring to calibration, an oscilloscope is present. EMCP does not sell oscilloscopes, but can indicate the minimum required bandwidth
according to application, see table below. Same bandwidth requirements apply for probes used in combination with the oscilloscope.

Standard Minimum bandwidth for osc.
IEC 61000-4-2 2 GHz
IEC 61000-4-4 400 MHz
IEC 61000-4-5 10 MHz
IEC 61000-4-8 10 kHz
IEC 61000-4-9 10 MHz
IEC 61000-4-11 10 MHz
IEC 61000-4-12 20 MHz
IEC 61000-4-16 10 MHz
IEC 61000-4-19 10 MHz
IEC 61000-4-29 10 MHz
IEC 61000-4-34 10 MHz

Following conventions are used in the guide:

N PE L

EUT

N PE L

AE

N PE L

Equipment Under Test, could be
single phase, three phase (when
marked) or equipped with I/O ports

Auxiliary Equipment, could be
single phase, three phase (when
marked) or equipped with I/O ports

AC power source: could be grid
connection or dedicated power
source, one phase or three phase
(when marked)
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1.8.7. RWG: IMU3000 R/R6, CDN2000-06-25 (or any three phase manual CDN), CUITENT CaAlIDIation SELUD ......ciiiiiiiiiieire ettt e eteeeteeteeeteeeteesteesteesteeesbeeaseebeesseesssesasesaseenseenseensseasaeassssssssassenseeasaesasesasesasesabeenbeenssenseessseesssenseenseeseeshaesaseeaseenseenbeenseenssensns 225
1.8.8. RWG: IMU3000 R/R6, CDN2000-06-25 (0r any three Phase ManUal CDN), TSt SEBLUD .....eiieiiieiiiieiteeeteeiteeieeetteeeeeseesseesseesteessaessseeseesseesseessssssssssssssssssssssssesssesssesssesnssensessssssssssssssssssssessssnsessssssssssnsesnseensesnssssssessssssssensesssesssesssessssesnssensesnseessessssessees 227



1.8.9.

1.8.10.
1.8.11.
1.8.12.
1.8.13.
1.8.14.
1.8.15.
1.8.16.
1.8.17.

1.9. Common mode disturbances calibration and test setup as per IEC 61000-4-16 latest edition

1.9.1.
1.9.2.
1.9.3.
1.9.4.
1.9.5.
1.9.6.
1.9.7.
1.9.8.
1.9.9.

1.9.10.
1.9.11.
1.9.12.

1.10.

1.10.1.
1.10.2.
1.10.3.
1.10.4.
1.10.5.
1.10.6.

1.11.

1.11.1.
1.11.2.
1.11.3.
1.11.4.
1.11.5.
1.11.6.

RWG:
RWG:
RWG:
RWG:
RWG:
RWG:
RWG:
RWG:
RWG:

Common mode: IMU3000 C, voltage calibration setup up to 30V
Common mode: IMU3000 C, current (impedance) Calibration SETUP UP 10 B0V ... ettt e ettt e e et e e e e ettt e e e e ettt e e e eetaaeeeesabaeeeeaabeeeeaasseeeeeastaeesanasaeeeansbaaeseansesessnnseeesanssaneeannsens
Common mode: IMU3000 C, CNLB, tEST SETUP UP T0 B0V ..oiiiiiiiiieiiiiiee e cittee ettt e e ettt e e e ettt e e s ettaeeeseubaeeesasbaeeesastaeeeaassaeeeaassaseeaassaeeeaassaaesaassaseeaasseeesansseseesanseeesanssaeeeansseeesannseseesnnseeesanssanesannsens
Common mode: IMU3000 C, CN16, DN16-1P16 (0r DN16-1P6), TEST SETUP UP 1O 30V .. ..uiiiii i e eciiee ettt e ettt e e ettt e e e ettt e e e e sabeeeeeaabaeeeesabasaeeaabeeeeaasseseeeasbasesansaseeassesesannseseesanseeesannsenesannrens
Common mode: IMU3000 C, CNLET, tSt SELUP UP t0 30V .eiiiiiuiiieiiiiiie e ittt s eiitee e seite e e setteeesetbeeessaabeeeesassaeeesassaeaesssasesaasseeessasseeessassaeesasssesessssseessansseseessssesesssnsensesnsseessssnsesessnsenessnsseneennssens
Common mode: IMU3000 C, EXT-TRA3000 C-SHORT, PS3, voltage calibration SEtUP UP 10 300V ......ciiiiiiiiiiiiiie e cciiee e eettee ettt e e e ete e s s etee e e e st e e e e e sabeeeesanbeeeeenbeeeeessseeesessbeeessnnsenesennsenessnnsens
Common mode: IMU3000 C, EXT-TRA3000 C-SHORT, PS3, current (impedance) calibration setup UP t0 300V ........coeiiiiiiiiiiiiiie e ciiiee e ectee e stte e e e etee e e e stee e e esabee e e esabaeesesnbeeeesnnteeesennsasesensens
Common mode: IMU3000 C, EXT-TRA3000 C-SHORT, PS3, CN16, teSt SETUP UP 10 300V ...ccoiiiiieieiiiee ettt e ettt e e eette e e e ettt e e e esateeeeeasbaeeeeaabaeaeeasbasaeaasseseeaasbaseeasssaseeassasesaanseseesanseeesannsanesanssens
Common mode: IMU3000 C, EXT-TRA3000 C-SHORT, PS3, CN16, DN16-1P16 (Or DN16-1P6), tESt SELUDP UP T0 300V .....vueveeeeeeeeeeeeeeeeseeeeesseeessesesesseseesesesessssessssseesssasessssaesssssssssssesssens
Common mode: IMU3000 C, EXT-TRA3000 C-SHORT, PS3, CN16DC, teSt SELUP UP 1O 300V ... .uuiiiiiiiiiieiiiiiitieeeeeeeieittreeeeeeeesssttrareeeeeseesasssaeeeeeesesssssssasesesesssasssssssesesesssasssssseesesssnsassressseeenas
Common mode: IMU3000 C, EXT-TRA3000 C-SHORT, PS3, CN16DC, DN16-1P16 (or DN16-1P6), test SEtUP UP 10 300V ......ccecuiiiiiieiiieeiieeccteeesiteesreeeteeesteesteeessaeesseeessaeesnseesnsasesasessnnns
Common mode: IMU3000 C, EXT-TRA3000 C-SHORT, PS3, CN16T, tESt SELUP UP £0 300V.......uuiiiiiiiiieeeeiiee e eettee e eette e e eette e e e eabeee e eetbaeeeesabeeaeeassaeaeaasseaeeaassaseeaassaseeenssasesannsesessassenesennsenesensrens
Differential mode disturbances calibration and test setup as per IEC 61000-4-19 latest edition
Differential mode: IMU3000 (any model), IMU SLAVE SMART I11V1, (optional PS3), calibration setup for voltage module
Differential mode: IMU3000 (any model), IMU SLAVE SMART I1V1, (optional PS3), calibration setup for CDN from voltage module
Differential mode: IMU3000 (any model), IMU SLAVE SMART [1V1, (0ptional PS3), VOITAZE TEST SEBLUP ...ccccuriiieeciiiie i ettt e ettt e ettt e e ettt e e et e e e e sata e e e e ata e e e e ssaeeesasaeeesasssaeeessseseennsaeaesansaneenn
Differential mode: IMU3000 (any model), IMU SLAVE SMART I1V1, (optional PS3), calibration setup for current MOAUIE............eiieiiii it e e e e e baee s

IMU3000 R/R6, CDN3000A-06-32 (any version of CDN3000A), VOItage CaliDration SEEUD .......coiviiiiuiiieiieetee ettt e ctee ettt e et e eeteeeetteeeeteeeeateeeeteeeeseeeeeseseesseeesseeeseeeensesenseeeasseesnseseenseesnses
IMU3000 R/R6, CDN3000A-06-32 (any version of CDN3000A), CUrreNnt CalIDration SETUD ......cciviiieiiiieii e ettt ettt et e et e ettt e et e e eteeeeaeeesteeeebeeeesseeessesenseeeensesenseeeasseesseeesnresennes
IMU3000 R/R6, CDN3000A-06-32 (any version Of CDN3000A), TEST SETUD ....eccvieiiieiieiieeeeeiteeeteeeteesteesteeetesesseesseesseesseesssessseeseeaseessesasesssssssssesssessessseesssssssesssenseensesssesssesssesesessseesseens
IMU3000 R/R6, CDN-DATA-AL, VOILtAZE CaliDration SELUD ...ccueiiiiieeiii ettt ettt ettt et e et e e e tee e teeeetaeeebeeeetbeeeabesebeeesabeseaseaeassaeentasesssassaseeesseesaseseasseeaasaesnseeesnsesesesensseesnsesennseennses
IMU3000 R/R6, CDN-DATA-AL, CUITENT ClIDIAtiON SETUP ..eiovviiceiieeteeeeteectee ettt et e ettt ettt eeetee e et e e teeesaeee e teeeeseeeeaseseaseeesateseaseseesses e besesasesenseeeseeesasesensseeensesenseeesnsesenseeenssessnseeesnseeenses
IMU3000 R/RG, CDN-DATA-AL, TESE SELUD .veeeuveereeiteeiteesiestesiteesteesteesteessasassessseesseasseesssesssesssesssesssesssssssssssssssssesssesssssssssssesssssssssssesssssssssssssssssssssssessssssssssssesssssssesssssssesssessssssssesssesssenns
IMU3000 R/R6, CDN-DATA-8L, VOItAZE CalIDration SELUD ...cveiiiiieetie ettt ettt et e et e e ettt e e teeeette e e beeeetbeeeabeeebesesabeeeassaeassaeanbasesasaeanseeessaesaseseasseesasaeensbeesabesenteeensseessesennseesnses
IMU3000 R/R6, CDN-DATA-8L, CUITENT CAlIDIAtioN SETUP ..iccveiiiiieeciieeeieeciee ettt et e ettt ettt e e bt e e e teeebeeeetteeebeeeetseeeabaeenbasesabeseassaeassasansesesssesaasesesseesaseseasseesasaeansseesasesenteeennseesseeennseennses
IMU3000 R/RE, CDN-DATA-8L, TEST SETUD ...verteeutirtieiteterttete st etestesttetesteeutestesueetesbeeueebesbeeutesbesseenbeebeea e e bt eatemtesheeat e seeaeemteebeeae e bt eatenseebeeatenbeeheembeeheeaten bt eheen b e bt eat e beebeensesbeeseenbesbeentenee

Differential mode: IMU3000 (any model), IMU SLAVE SMART I11V1, (optional PS3), current test setup without reference electricity meter

Differential mode: IMU3000 (any model), IMU SLAVE SMART I11V1, (optional PS3), current test setup with reference electricity Meter ........cccveveeeciieccie e
DC interruptions and dips calibration and test setup as per IEC 61000-4-29 latest edition
DC interruptions: IMU3000 D (+ EXT-TRA3000 D-291), 1 x PS3 (+ 1 x RS232 — RS485 adapter), inrush current calibration setup
DC interruptions: IMU3000 D (+ EXT-TRA3000 D-291), 1 x PS3 (+ 1 x RS232 — RS485 adapter), switch time calibration setup
DC interruptions: IMU3000 D (+ EXT-TRA3000 D-291), 1 x PS3 (+ 1 x RS232 — RS485 adapter), test setup
DC dips: IMU3000 D (+ EXT-TRA3000 D-29D), 2 x PS3 (+ 2 x RS232 — RS485 adapter), inrush current calibration setup
DC dips: IMU3000 D (+ EXT-TRA3000 D-29D), 2 x PS3 (+ 2 x RS232 — RS485 adapter), switch time calibration setup
DC dips: IMU3000 D (+ EXT-TRA3000 D-29D), 2 x PS3 (+ 2 x RS232 — RS485 adapter), test setup

parrnen
PARTNER
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1. IMU3000 and accessories

m Electro Static Discharge (ESD)

IEC 61000-4-2 / ANSI C62.41

10/700ps Telecom Impulse
[EC61000-4-5 + ITU K.20/21/44

DC DIPS
IEC 61000-4-29

Common Mode (CM) (EFT/Burst)
IEC 61000-4-16 IEC 61000-4-4
ANSI C62.41

Combination Wave (CWG)
IEC 61000-4-5 / ANSI C62.41

Ringwave
IEC 61000-4-12 / ANSI C62.41

AC DIPS / Interrupt
IEC 61000-4-11
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1.1. ESD calibration and test setup as per IEC 61000-4-2 latest edition

IEC 61000-4-2
Edition 2.0 / 2008 Contact discharge Air discharge
Level Voltage [kV] Level Voltage [kV]
1 2 1 2
2 4 2 4
3 6 3 8
4 8 4 15
X special X special

Contact discharge current calibration

L evel V 5% tr+ 25% 1st Ipeak lpeak 30Ns | lpeak 60NS
[kV] [ns] +15% [A] | £30% [A] | +30% [A]

1 2 0.8 7.5 4 2

2 4 0.8 15 8 4

3 6 0.8 22.5 12 6

4 8 0.8 30 16 8
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1.1.1. ESD: IMU3000, EXT-TRA3000 E, calibration setup — current

ESD-TARGET?Z2
EXT-TRA3000 E

ESD-TARGET2 includes a 20 dB attenuator and a 1 m coaxial cable.
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1.1.2. ESD: IMU3000, EXT-TRA3000 E, optional verification setup — voltage

EXT-TRA3000 E

MU3000

o
PARTNER \ Ol

= l.

-fo ential Mode

ESD-VERI-V

Verification of output voltage level is optional in IEC 61000-4-2, but required in other norms like for example MIL-STD-461G CS118.
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1.1.3. ESD: IMU3000, EXT-TRA3000 E, ESD-STAND Ed2, optional stand for fixed point tests

EXT-TRA3000 E

MU3000

[ Differential Mode

SLAVE SMART

=
i

o
PARTNER \ Ol

The stand is optional, recommended for tests that require many discharges in a fixed point of EUT.
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1.1.4. ESD: IMU3000, EXT-TRA3000 E, test setup direct discharge

EXT-TRA3000 E

ot
PARTNER |Vl

IMU3000

EARTH CABLE
(2 x 470 kQ)

Precise dimensions, distances can be found in IEC 61000-4-2.
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1.1.5. ESD: IMU3000, EXT-TRA3000 E, test setup indirect discharge

IMU3000

ESD-VCP50
EXT-TRA3000 E

EARTH CABLE
(2 x 470 kQ)

ot
PARTNER |Vl

For indirect discharge test, the norm requires a Vertical Coupling Plate.
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1.2. EFT/Burst calibration and test setup as per IEC 61000-4-4 latest edition

IEC 61000-4-4
Edition 3.0/ 2012

Changes from edition 2 to edition 3:

* Figures moved within the text where they are called up

* Mathematical formula for nominal EFT pulse

* Defined characteristics of test load impedance (up to 400 MHz)
* CDN calibration enlarged tolerances

* Calibration of coupling clamp with a transducer plate

* New test setups

* Measurement uncertainty (MU)
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1.2.1. EFT: IMU3000 F5/F6, direct output, calibration setup with VERI1K EFT

IMU3000

-mlnf

. Differential Mode

2kHz to 150kHz Generator up to 20V and 4A as per IEC 61000-4-19

VERIMK EFT

o
PARTNER \ Ol

No additional attenuators are required for normal oscilloscopes (10 V input range).
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1.2.2. EFT: IMU3000 F5/F6, direct output, calibration setup with VERI50 EFT

IMU3000

s @O

u Differential Mode SLAVE SMART

2kHz to 150kHz Generator up to 20V and 4A as per IEC61000-4-19
- Fully compliant £o /EC 61000-4-15
*  Continuous voltage range 0.1V - 20V
« Conbinuaus curent range 0.5 - 4A
+ Systemimpedance 10Qand 102
- Frequency renge 1 to 100CkHz
* Logarkhmic swept frequences

TRIGGER-OUT
I-CRO

PWRY [) @
@ N PE L
N /¢ ® ‘00
. . ° l?: - . Y j:-
R —

VERIS0 EFT

EMC -
PARTNER

No additional attenuators are required for normal oscilloscopes (10 V input range).
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1.2.3. EFT: IMU3000 F5/F6, internal CDN, calibration setup

IMU3000

MMMMM

TRIGGER-OUT

VERIS0 EFT

ADAPTER EFT-CDN

.
PARTNER \/

Coupling is set to Common Mode (L1+N+PE — Gnd) and signal is measured on each line separately. No power on CDN input.
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1.2.4. EFT: IMU3000 F5/F6, internal CDN, test setup

\ et
= mE

[B Differential Mode

N PE L
]
]
]
]
® &
® ®

P | c 6@

& WARNING &

[T —

=
=
S
2
s

7
F <|2
Hh
~[2
ES

Extemal VARIAG AUKILIARY
Contral

-A-E-r—

g
=
5
|
2
=l

u 2x RS-485

==

e
7
-

A\

TRIG EMERGENGY
INPUT ETH

EMC -
PARTNER

Coupling is set to Common Mode (L1+N+PE — Gnd).
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1.2.5. EFT: IMU3000 F5/F6, CDN2000-06-25 (or any three phase manual CDN), calibration setup

IMU3000

,_wl,
0V 44 85 pir EC
3415

12y

SLAVE SHART
E13004-13.

uuuuuu

AN '@ '@ 0@
——

CDNZ2000-06-25

VERIS0 EFT ADAPTER EFT-CDN

.
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Coupling is set to Common Mode (L1+L2+L3+N+PE — Gnd) and signal is measured on each line separately with VERIS0 EFT (1K not required).
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1.2.6. EFT: IMU3000 F5/F6, CDN2000-06-25 (or any three phase manual CDN), test setup

IMU3000

L1213 NPE

&

CDN2000-06-25

TV = =& - - - - - - - - - -

L1L2L3 N

EUT

E

o
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Coupling is set to Common Mode (L1+L2+L3+N+PE — Gnd).
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1.2.7. EFT: IMU3000 F5/F6, CDN3000A-06-32 (or any three phase automatic CDN 32A and 63A), calibration setup

IMU3000

B Differes
et

L ™ ©
ntial Mode SLAVE SH

ompe 0
v ngo (11 - 201
65-48

, TRA-ACC

,E

)
P
!"' |
} ;i
&)

2) @) @) 8

VERI50 EFT ADAPTER EFT-CDN

.
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Coupling is set to Common Mode (L1+L2+L3+N+PE — Gnd) and signal is measured on each line separately with VERI50 EFT (1K not required).
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1.2.8. EFT: IMU3000 F5/F6, CDN3000A-06-32 (or any three phase automatic CDN 32A and 63A), test setup

IMU3000

"
Differential Mod

B oir

CDN3000A-06-32

=

L1L2L3 NPE

L1L2L3 N

EUT

E

o
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Coupling is set to Common Mode (L1+L2+L3+N+PE — Gnd).
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1.2.9. EFT: IMU3000 F5/F6, CDN-A-3P-100-480 F-S (also 690V version), calibration setup

IMU3000

.............................................. ,TRA-ACC

CDN-A-3P100-480 F-S

o) o) o) @)

VERIS0 EFT ADAPTER
EFT-100

o
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Coupling is set to Common Mode (L1+L2+L3+N+PE — Gnd) and signal is measured on each line separately with VERIS0 EFT (1K not required).
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1.2.10. EFT: IMU3000 F5/F6, CDN-A-3P-100-480 F-S (also 690V version), test setup

IMU3000

aaaaa

10wt

CDN-A-P100-480 F-S

, TRA-ACC

L1L2L3 NPE

&

o

L1L2L3 N
EU

U

E

e) o) o) o

o
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Coupling is set to Common Mode (L1+L2+L3+N+PE — Gnd).
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1.2.11. EFT: IMU3000 F5/F6, CDN-A-3P100-AC-DC, calibration setup

IMU3000 R - - .. T . TRA-ACC

=4

CDN-A-3P100-AC-DC

T T

S S g S ———

VERI50 EFT  ADAPTER
EFT-250 | -® ==

++ CON-A-3P100 AC-DC 1200
. 10354811

Coupling is set to Common Mode (L1+L2+L3+N+PE — Gnd) and signal is measured on each line separately with VERI50 EFT (1K not required).
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1.2.12. EFT: IMU3000 F5/F6, CDN-A-3P100-AC-DC, test setup DC side

,------, TRA-ACC

IMU3000

iis

&l
g

L

~iE8

- o
e 10240

CDN-A-3P100-AC-DC

ot
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Coupling is set to Common Mode (L1+L2+L3+N+PE — Gnd).
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1.2.13. EFT: IMU3000 F5/F6, CDN-A-3P100-AC-DC, test setup AC side

IMU3000

CDN-A-3P100-AC-DC

Coupling is set to Common Mode (L1+L2+L3+N+PE — Gnd).
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1.2.14. EFT: IMU3000 F5/F6, CDN-A-3P200-480 F-S (also 690V version), calibration setup

IMU3000 N .. . " . TRA-ACC

LA
B Differential Mode E SHART

=mESe
CDN-A-3P200-690 F-S

VERIS0 EFT ADAP_TER
EFT-250

o
PARTNER \ Ol

Coupling is set to Common Mode (L1+L2+L3+N+PE — Gnd) and signal is measured on each line separately with VERI50 EFT (1K not required).
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1.2.15. EFT: IMU3000 F5/F6, CDN-A-3P200-480 F-S (also 690V version), test setup

IMU3000 e ___ ol R e e

YA
SLAVE SMART

vcio 110

@

&) ¥ © §

N @t

i —

L1
L2
L3
N
PERS = = = = = = = = =

CDN-A-3P200-690 F-S

o
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Coupling is set to Common Mode (L1+L2+L3+N+PE — Gnd).
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1.2.16. EFT: IMU3000 F5/F6, CN-EFT1000 (suitable for testing all types of I/O lines), calibration setup

MU3000

aaaaa

VERIS0 EFT

Only calibration with VERI50 EFT is required, calibration with VERI1K EFT does not apply.
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1.2.17. EFT: IMU3000 F5/F6, CN-EFT1000 (suitable for testing all types of I/O lines), test setup

. Differential Mode SLAVE SMART
19

o
PARTNER \ Ol

CN-EFT1000 is the only coupling element for burst signal on 1/O lines.
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1.2.18. EFT: IMU3000 F5/F6, CN-BALUN (differential mode test according to ANSI C37.90, ISO 7637-4), calibration setup

IMU3000

D

uuuuu

ADAPTER CN-BALUN

VERIS0 EFT

ot
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CN-BALUN is designed to apply burst in differential mode. This is not required in IEC 61000-4-2, but in ANSI C37.90 and future 1SO 7637-4.
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1.2.19. EFT: IMU3000 F5/F6, CN-BALUN (differential mode test according to ANSI C37.90, ISO 7637-4), test setup

IMU3000

© 90900
AL olelese

o (=T

Decoupler could be a CDN like CDN2000-06-25. AE side could also be a supply.
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1.2.20. EFT: IMU3000 F5/F6, EFT INSULATION, test setup

IMU3000

EFT INSULATION

EFT INSULATION

PARTNER \/

The product EFT insulation consists of two pieces insulation material to be placed between EUT and ground plane as per standard.
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1.3. CWG/Surge 1.2/50 ps & 8/20 s calibration and test setup as per IEC 61000-4-5 latest edition

IEC 61000-4-5
Edition 3.0 / 2014

Changes from edition 2 to edition 3:
* Mathematical formula for the pulse

* Rationalization of impulse definition

* Impulse definition at CDN output

* Definition of common mode impulse
*10/700 ps pulse moved to annex

* Decoupling inductors as function of current
* New high speed CDN proposal / alternative

* Measurement uncertainty
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1.3.1. CWG: IMU3000 S/S6, direct output, voltage calibration setup

IMU3000

= mEC

u Differential Mode SLAVE SMART

o
PARTNER \ Ol

DIFF. PROBE

10

W e

1/1000
1/100

/N

Direct output calibration does not require an additional 18 uF capacitor, it is built-in.
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1.3.2. CWG: IMU3000 S/S6, direct output, current calibration setup

IMU3000

. Differential Mode SLAVE SMART

2kHz to 150kHz Generator up to 20V and 4A as per IEC 61000-4-19

* Fully complient to IEC 61000-4-19
+ Continuous voltage range 0.1V - 20V
* Continuous curent range 0.5 - 44
*  Systemimpedance 10Q and 1Q
kHz

* Freguency range 1 to 1000
+ Logarithmic swept frequencies

TRIGGER-OUT
-CRO U-CRO 1RO

AL 9'Q @6

R . P

o
PARTNER \ Ol

Direct output calibration does not require an additional 18 uF capacitor, it is built-in.
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1.3.3. CWG: IMU3000 S/S6, direct output, test setup example: test on shielded 1/O lines

=DEC o

[ Differential Mode
2kHz to

e

- i

ot
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Shielded lines do not require a CDN for surge test, direct output is utilized. Supply of EUT and AE must be decoupled through transformers.
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1.3.4. CWG: IMU3000 S/S6, internal CDN, voltage calibration setup

IMU3000

m Differential Mode SLAVE SMART

2kHz to 150kHz Generator up ko 20V and 4A as per IEC61000-4-19
to IEC 61000-4-19
ange 0.1V - 20V

inue tage range
rent r:

€UT-POWER

U-CRO I-CRO
max.15V max.15V

DIFF. PROBE
10

W e

1/1000
1/100

Jia\

All coupling paths are calibrated successively.
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1.3.5. CWG: IMU3000 S/S6, internal CDN, current calibration setup

IMU3000

= . i

. Differential Mode

SLAVE SMART

usa cur-powen
E U.cRO 1-CRO
max. 15V max. 15V
o

o
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All coupling paths are calibrated successively.
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1.3.6. CWG: IMU3000 S/S6, internal CDN, test setup

N PE L

N PE L

<
| C
W
=,
S
S

= mECc

[B) DifferentialMode  suvesm RT

2kHa ko 150kHz s 20¥ and 4 23 per IEC $1000-4-18
- H

EUT-POLWER SURGE TRIGGER-OUT

RO
g

@

@

(s =0 o == = = ==

N PE L

EUT

;M:T;VER c E w

MAINS SUPPLY

External VARIAG AUXILIARY
Control

@
= 5

>

|
i
|
A
i 2
i
|

.
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Internal CDN has built-in protection fuses on both L and N lines (16A), and Peak Check function can be used additionally.
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1.3.7. CWG: IMU3000 S/S6, CDN2000-06-25 (or any three phase manual CDN), voltage calibration setup

MU3000

DIFF. PROBE

10
W oo

1/1000
1/100

All coupling paths are calibrated successively.
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1.3.8. CWG: IMU3000 S/S6, CDN2000-06-25 (or any three phase manual CDN), current calibration setup

IMU3000

o
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All coupling paths are calibrated successively.
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1.3.9. CWG: IMU3000 S/S6, CDN2000-06-25 (or any three phase manual CDN), test setup

IMU3000

. Wi

[ Differenti
f—

All EMC Partner external CDNs for supply lines have built-in automatic fuses.
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1.3.10. CWG: IMU3000 S/S6, CDN3000A-06-32 (or any three phase automatic CDN 32 A and 63A), voltage calibration setup

DIFF. PROBE
10
B e

1/1000
1/100

MU3000

\

=

to

up

.'3 i

C
Q
0
Q

)|

@

.
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All coupling paths are calibrated successively.
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1.3.11. CWG: IMU3000 S/S6, CDN3000A-06-32 (or any three phase automatic CDN 32A and 63 A), current calibration setup

IMU3000

= I

tial Mode

mwiGeeR-oUT . AUnuRRY

CDN3000A-06-32

, TRA-ACC

o
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All coupling paths are calibrated successively.
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1.3.12. CWG: IMU3000 S/S6, CDN3000A-06-32 (or any three phase automatic CDN 32A and 63 A), test setup

IMU3000

CDN3000A-06-32

----------------

o
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All EMC Partner external CDNs for supply lines have built-in automatic fuses.
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1.3.13. CWG: IMU3000 S/S6, CDN-A-3P100-480 F-S (also 690V version), voltage calibration setup

DIFF. PROBE

10

W] e

1/1000
1/100

A\

IMU3000

CDN-A-3P100-480 F-S

-

o
PARTNER \ Ol

All coupling paths are calibrated successively.

Page 49



1.3.14. CWG: IMU3000 S/S6, CDN-A-3P100-480 F-S (also 690V version), current calibration setup

IMU3000

CDN-A-3P100-480 F-S

o
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All coupling paths are calibrated successively.
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1.3.15. CWG: IMU3000 S/S6, CDN-A-3P100-480 F-S (also 690V version), test setup

CDN-A-P100-480 F-S

2) @) 8 9

IMU3000

I
|
|
1
|
I
I
|
I
1
I
I
I
[+
]
]
L}
.

L1L2L3 NPE L1L2L3 NPE
-

T
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All EMC Partner external CDNs for supply lines have built-in automatic fuses.

Page 51



1.3.16. CWG: IMU3000 S/S6, CDN-A-3P100-AC-DC, voltage calibration setup

IMU3000

10
| o0

1/1000
1/100

A\

DIFF, PROBE

o
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All coupling paths are calibrated successively.
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1.3.17. CWG: IMU3000 S/S6, CDN-A-3P100-AC-DC, current calibration setup

IMU3000

CDN-A-3P100-AC-DC

. TRA-ACC

o
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All coupling paths are calibrated successively.
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1.3.18. CWG: IMU3000 S/S6, CDN-A-3P100-AC-DC, test setup DC side

...... . TRA-ACC

=TT T
o ————

CDN-A-3P100-AC-DC —

ot
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All EMC Partner external CDNs for supply lines have built-in automatic fuses.
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1.3.19. CWG: IMU3000 S/S6, CDN-A-3P100-AC-DC, test setup AC side

NS 21 , TRA-ACC

IMU3000

uco wano
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All EMC Partner external CDNs for supply lines have built-in automatic fuses.
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1.3.20. CWG: IMU3000 S/S6, CDN-A-3P200-480 F-S (also 690V version), voltage calibration setup

IMU3000

CDN-A-3P200-690 F-S

DIFF. PROBE
10
W e

1/1000
1/100

i\

o
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All coupling paths are calibrated successively.
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1.3.21. CWG: IMU3000 S/S6, CDN-A-3P200-480 F-S (also 690V version), current calibration setup

IMU3000

CDN-A-3P200-690 F

-S

. TRA-ACC

o
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All coupling paths are calibrated successively.
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1.3.22. CWG: IMU3000 S/S6, CDN-A-3P200-480 F-S (also 690V version), test setup

IMU3000

-

v.cro =1

AR OO o o oo DD Ol e O RO R DI L L0 © O C 00 o o o ol os R R R ) T RA'AC C

CDN-A-3P200-690 F-S

EMC -

PARTNER

All EMC Partner external CDNs for supply lines have built-in automatic fuses.
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1.3.23. CWG: IMU3000 S/S6, CDN-KIT1000 EDS3, voltage calibration setup

IMU3000

CDN-KIT1000 ED3

DIFF. PROBE

10
W] ee

™

A\
-

All coupling paths are calibrated successively, L1-L2, L1-Gnd, L2-Gnd.
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1.3.24. CWG: IMU3000 S/S6, CDN-KIT1000 ED3, current calibration setup

IMU3000

/I\ /6 @ . @ .

CDN-KIT1000 ED3

All coupling paths are calibrated successively, L1-L2, L1-Gnd, L2-Gnd.
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1.3.25. CWG: IMU3000 S/S6, CDN-KIT1000 EDS3, test setup

IMU3000

= S 3 m
Differenti
1210 1! 148 3 per IECE1000-4-19

=L CDN-KIT1000 ED3

110

110 AE

PE

Coupling element can be selected: capacitor or bipolar diode.
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1.3.26. CWG: IMU3000 S/S6, CDN-DATA-4L, voltage calibration setup

DIFF. PROBE

10

| W oo
s

A\

IMU3000

AL
B pifferential Mod € snar

=mEs

- i
& Y ¥ S
NA O ® © 0
i —

CDN-DATA-4L

o
PARTNER \ Ol

All coupling paths are calibrated successively, L-L, L-Gnd.
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1.3.27. CWG: IMU3000 S/S6, CDN-DATA-4L, current calibration setup

IMU3000

E SHART

.
= mEc

and 44 35 par IECE1000-419

IUARY

All coupling paths are calibrated successively, L-N, L-Gnd.

Page 63



1.3.28. CWG: IMU3000 S/S6, CDN-DATA-4L, test setup

IMU3000

\—

@
= OEC e
@ pifferen de SLAVE SHART

TRIGGER-OUT

o
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After EUT and AE connections are performed, couplings are selected successively.
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1.3.29. CWG: IMU3000 S/S6, CDN-DATA-8L, voltage calibration setup

IMU3

|
@ oiff

000

E SHART

2Hizte

TRIGGER-OUT

DIFF. PROBE
10

W ee

1/1000
1/100

A\

o
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All coupling paths are calibrated successively, L-L, L-Gnd.

Page 65



1.3.30. CWG: IMU3000 S/S6, CDN-DATA-8L, current calibration setup

IMU3000

nnnnnn

CDN-DATA-8L

o
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All coupling paths are calibrated successively, L-L, L-Gnd.
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1.3.31. CWG: IMU3000 S/S6, CDN-DATA-8L, test setup

IMU3000

.
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After EUT and AE connections are performed, couplings are selected successively.
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1.3.32. CWG: IMU3000 S/S6, CDN-UTP ED3, voltage calibration setup for 2 unsym. lines

IMU3000

DIFF. PROBE
10

B oo

1/1000
1/100

A\

o
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All coupling paths are calibrated successively, L1-L2, L1-Gnd, L2-Gnd.
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IMU3000

1.3.33. CWG: IMU3000 S/S6, CDN-UTP ED3, current calibration setup for 2 unsym. lines

= [

. Differential Mode
2kHzto

O m

o
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All coupling paths are calibrated successively, L1-L2, L1-Gnd, L2-Gnd.
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1.3.34. CWG: IMU3000 S/S6, CDN-UTP ED3, test setup for 2 unsym. lines

IMU3000

[
Bo @
ELAVE SMART

/0

AE 110

---Te----fe 0

o
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This CDN can be used also for testing up to 4 sym. lines. Maximum test level is 6 kV.
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1.3.35. CWG: IMU3000 S/S6, CDN-UTP ED3, voltage calibration setup for 4 sym. lines (2 sym. lines also possible)

MU3000

' . vsy ™y
. Differential Mode
ik : asper [EC61000-4-1%

f
0 n

MMMMM

CDN-UTP ED3

DIFF. PROBE
10

0T |

GDT

H| oo

1/1000
1/100

| GDT Q)

s (O
RARTNER'\"’//

For 4 lines, coupling is performed with 4 x 160 Q and 4 x GDT.
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1.3.36. CWG: IMU3000 S/S6, CDN-UTP ED3, current calibration setup for 4 sym. lines (2 sym. lines also possible)

IMU3000

[ Differential Mode € SIART
e

= mEC

PUIRY @
@ t PE ‘L
NA © ®© 0
kol 2 i

CDN-UTP ED3

GDT |

I -
N coT

o
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AE side is connected to ground during calibration.
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1.3.37. CWG: IMU3000 S/S6, CDN-UTP ED3, test setup for 4 sym. lines (2 sym. lines also possible)

P

CDN-UTP ED3

m

11O1/0 110110

EUT

IMU3000

o
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Coupling: all lines against Gnd.
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1.3.38. CWG: IMU3000 S/S6, CDN-UTP8 EDS3, voltage calibration setup for 2 unsym. lines (4 unsym. lines also possible)

DIFF. PROBE
10

W] e

1/1000
1/100

A\

IMU3000

& Differential Mod

E SHART

ahizto

=
= mEC

o
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All coupling paths are calibrated successively, L-L, L-Gnd.
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1.3.39. CWG: IMU3000 S/S6, CDN-UTP8 EDS3, current calibration setup for 2 unsym. lines (4 unsym. lines also possible)

IMU3000

All coupling paths are calibrated successively, L-L, L-Gnd.
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1.3.40. CWG: IMU3000 S/S6, CDN-UTPS8 ED3, test setup for 2 unsym. lines (4 unsym. lines also possible)

CDN-UTP ED3

IO

AE I’0

This CDN can be used also for testing up to 8 high speed sym. lines. Maximum test level is 6 kV.
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1.3.41. CWG: IMU3000 S/S6, CDN-UTP8 EDS3, voltage calibration setup for 8 sym. lines (2, 4 sym. lines also possible)

DIFF. PROBE

10
W e

1/1000 ﬂ

1/100

IMU3000

\ A A If
VAV
el

© Pl Corplint 10 EC 61000413

roange 154
mesdance 10010 101
o

UPOWER SURGE TRIGGER-OUT
ucho. (1) voro (1)
{0 15100 100 10-
g ssrsw st Y masrsw —_—
o o

NA O ® 60

CDN-UTP8 ED3

| GOT )
60T Q)

o
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For 4 lines, coupling is performed with 8 x 320 Q and 8 x GDT.
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1.3.42. CWG: IMU3000 S/S6, CDN-UTP8 EDS3, current calibration setup for 8 sym. lines (2, 4 sym. lines also possible)

IMU3000

CDN-UTP8 ED3

60T 1)
[GoT
I -

GDT

o
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AE side is connected to ground during calibration.
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1.3.43. CWG: IMU3000 S/S6, CDN-UTP8 ED3, test setup for 8 sym. lines without Ethernet adapters (2, 4 sym

IMU3000

CDN-UTP8 ED3

=)

| GoT [
e -

1/O1/0 1/01/0

EUT

. lines also possible)

o
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Coupling: all lines against Gnd.
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1.3.44. CWG: IMU3000 S/S6, CDN-UTPS8 EDS, test setup for 8 sym. lines with Ethernet adapters, step one: connections and bridges on the front panel

IMU3000

= wios - Wrnsomon
- (-

L0 15100100~ 10

o R

CDN-UTP8 ED3

GDT [
[GoT |
GDT i)

[ -
 GDT |
ﬁ -

©=0 )

PE RJ45 PE RJ45
AE EUT

Coupling resistors, elements have to be connected, protection elements on AE side have to be connected.
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1.3.45. CWG: IMU3000 S/S6, CDN-UTP8 ED3, test setup for 8 sym. lines with Ethernet adapters,

ADAPTER ADAPTER
BOX RJ45 BOX RJ45
CABLE RJ45

i
{1

ADAPTER ADAPTER
BOX RJ45 BOX RJ45

B » i
»

step two: prepare adapters and cables

CABLE RJ45

In order to maintain a high speed communication, special adapters are utilized.
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1.3.46. CWG: IMU3000 S/S6, CDN-UTP8 ED3, test setup for 8 sym. lines with Ethernet adapters, step three: connect adapters, cables, EUT and AE

IMU3000

Coupling: all lines against Gnd.
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1.4. Telecom Surge 10/700 ps & 5/320 ps calibration and test setup as per IEC 61000-4-5 latest edition

IEC 61000-4-5 CDN UTP ED3 and CDN UTP8 ED3

Edition 3.0/ 2014

are the perfect solutions for applying 10/700 us
telecom surge pulses
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1.4.1. Tel. surge: IMU3000 T/T6, CDN-UTP EDS3, voltage calibration setup for 2 sym. lines (4 sym. lines also possible)

MU3000

= O
S Y ¥ %
NA © ®© 0
° . j\‘-!_g-_ql

DIFF. PROBE
10

W e

1/1000
1/100

JiiN

For 2 lines, coupling is performed with 2 x 25 Q and 2 x GDT.
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1.4.2. Tel. surge: IMU3000 T/T6, CDN-UTP EDS, current calibration setup for 2 sym. lines (4 sym. lines also possible)

IMU3000

|l

& pifferential M
wr

o
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AE side is connected to ground during calibration.
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1.4.3. Tel. surge: IMU3000 T/T6, CDN-UTP EDS, test setup for 2 sym. lines (2 sym. lines also possible)

CDN-UTP ED3

&

IMU3000

P

m

/0170 1Ol1/0

EUT

uuuuu

o
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IEC 61000-4-5 Ed. 3 describes testing only 2 lines at a time. 2 lines can be decoupled (standard) or 4 as shown above.
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1.4.4. Tel. surge: IMU3000 T/T6, CDN-UTP8 ED3, voltage calibration setup for 2 sym. lines (4, 8 sym. lines also possible)

DIFF. PROBE
10

| oo

1/1000
1/100

£\

IMU3000

TRIGG 6R-OUT

o
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For 2 lines, coupling is performed with 2 x 25 Q and 2 x GDT.
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1.4.5. Tel. surge: IMU3000 T/T6, CDN-UTP8 EDS3, current calibration setup for 2 sym. lines (4, 8 sym. lines also possible)

IMU3000

F SUART

-
NATR B 1\ I\I\\..‘
i1 Bl s
ifferential Mo
e

o
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AE side is connected to ground during calibration.
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1.4.6. Tel. surge: IMU3000 T/T6, CDN-UTP8 EDS, test setup for 2 sym. lines without Ethernet adapters (4, 8 sym. lines also possible)

CDN-UTP8 ED3

o

IMU3000

P

m

11010 1/01/0

EUT

IEC 61000-4-5 Ed. 3 describes testing only 2 lines at a time. 2 lines can be decoupled (standard), 4 as shown above, or 8 also.
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1.4.7. Tel. surge: IMU3000 T/T6, CDN-UTP8 ED3, test setup for 2 sym. lines with Ethernet adapters, step one: connections and bridges on the from panel

IMU3000

ssssssss

CDN-UTP8 ED3

PE RJ45 PE RJ45
AE EUT

Coupling resistors, elements have to be connected, protection elements on AE side have to be connected.
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1.4.8. Tel. surge: IMU3000 T/T6, CDN-UTP8 ED3, test setup for 2 sym. lines with Ethernet adapters, step two: prepare adapters and cables

ADAPTER ADAPTER
BOX RJ45 BOX RJ45

CABLE RJ45 CABLE RJ45

ﬂ

ADAPTER ADAPTER
BOX RJ45 BOX RJ45

T

In order to maintain a high speed communication, special adapters are utilized.
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1.4.9. Tel. surge: IMU3000 T/T6, CDN-UTP8 ED3, test setup for 2 sym. lines with Ethernet adapters, step three: connect adapters, cables, EUT and AE

IMU3000

|||||

CDN-UTP8 ED3

@@ 3
L i

7 S -

R

=

it

IEC 61000-4-5 Ed. 3 describes testing only 2 lines at a time.
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1.5. Magnetic field 50/60 Hz calibration and test setup as per IEC 61000-4-8 latest edition

IEC 61000-4-8

Edition 2.0 / 2009 Customer advantages:

* Norm levels achievable with the internal 5A variac

S ’ * Improved safet
g g P y

* No high current cables from external transformer to the antenna

AC

* Limitation of human body exposure to magnetic fields during test
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1.5.1. Magnetic field 50/60 Hz: IMU3000 V, MF1000-1, calibration setup

oo
(e Naw N
oo

| _NO

rrrrr

IMU3000

0 \ el

MF1000-1

o

=MEO @

n Differential Mode ~ stwvesma RT
to

® 000
AL ole le-o-@
e

+

One winding antenna, calibration is possible with current clamp.
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1.5.2. Magnetic field 50/60 Hz: IMU3000 V, MF1000-1, test setup

IMU3000

MF1000-1
®
EUT-Power 1 EUT-Power 2 CONTROL
AC Input DC Input AC/DC Input
T T 7
unfused unfused

nnnnnn

T IR L 1
no v o . +
. bc+
Fuse-L 250VAC T16A
. DC B
Fuse-N 250VAC T16A

L
. Internal VARIAC

(PWR1)  (remove bridges for DC)

2x RS-485

(PWR2)

oo
—=

=
STOP [ET

~

max. 24VDC

TRIG EMERGENCY

INPUT
.©

ot
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Alternative to internal variac, VAR-EXT1000 can be successfully utilized. With MF1000-1, continuous field strength up to 160 A/m can be reached.
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1.5.3. Magnetic field 50/60 Hz: IMU3000 V, MF1000-2, calibration setup

IMU3000

CONTROL

[
©

e — ,
‘o 15100~ 100 16~ :
= © < ©
G © < £

2x RS-485

© 1)
[ |

: 3 |

@ 000
NS00l e
EPRS , o Q-

One winding antenna (1 m x 2.6 m), calibration is possible with current clamp.
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1.5.4. Magnetic field 50/60 Hz: IMU3000 V, MF1000-2, test setup

MF10002

IMU3000

4

R

0 EAEDE
: _:

(=2 { )
o

Fuse-N al
|
Internal VARIAC

{PWR1)  (remove bridges for DC)  (PWR2)

@ 0090

NA ©'@® 000

E_L "". \‘«: x O N |

.
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With MF1000-2, continuous field strength up to 110 A/m can be reached (but larger EUTs can be tested in comparison to MF1000-1).
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1.5.5. Magnetic field 50/60 Hz: IMU3000 V, MF1000-3, calibration setup

MF1000-3

IMU3000

One winding antenna, calibration is possible with current clamp.
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1.5.6. Magnetic field 50/60 Hz: IMU3000 V, MF1000-3, test setup

MUS000 MF1000-3

EUT-Power 1 EUT-Power 2 CONTROL
AC Input DC Input ACIDC Input

v T T
unﬁ!sed unfused
'
0
.m ¢
Fuse L 260VAC T16A 2
N

x
. o
Fuse-N 250VAC T16A

L
‘ Internal VARIAC

(PWR1)  (remove bridges for DC)  (PWR2)

,..
ETH

o
m
TRIG EMERGENCY

INPUT STOP

ot
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MF1000-3: continuous field strength 150 A/m — 500 A/m with either internal or external variac, short term: 150 A/m — 1100 A/m with both variacs.

Page 99



A |
PARTNER

1.6. Magnetic pulse calibration and test setup as per IEC 61000-4-9 latest edition

IEC 61000-4-9 Magnetic field pulse up to 1000 A/m
Edition 1.1 + AMD1 / 2008 with MF1000-1 or MF1000-2

)

IMPULSE

| =

O

‘
.
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1.6.1. Magnetic pulse: IMU3000 S, MF1000-1, calibration setup

IMU3000 MF1000-1

N
WD @m
[ Differential Mode

ssssssss
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Magnetic pulse antenna is connected to direct surge output. Bridges on the antenna have to connected as described.
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1.6.2. Magnetic pulse: IMU3000 S, MF1000-1, test setup

IMU3000

MF1000-1

o
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With MF1000-1, pulses in the range 90 A/m — 1400 A/m can be reached.
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1.6.3. Magnetic pulse: IMU3000 S, MF1000-2, calibration setup

ocoo
oo
oo

| NO

MF1000-2

»»»»»»

Magnetic pulse antenna is connected to direct surge output. Bridges on the antenna have to connected as described.
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1.6.4. Magnetic pulse: IMU3000 S, MF1000-2, test setup

MF1000-2

IMU3000

44 3000 B2 61005415

o
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With MF1000-2, pulses in the range 63 A/m — 1025 A/m can be reached (but larger EUTs can be tested in comparison to MF1000-1).
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1.7. Interruptions, dips and variations: calibration and test setup as per IEC61000-4-11 (IEC61000-4-34 also) latest edition

IEC 61000-4-11 IEC 61000-4-34
Edition 2.0 / 2004 Edition 1.0 + AMD1 / 2009
EUT current< 16 A 16 A<EUT current< 75 A

Dips, interruptions and variations
on power supply lines
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1.7.1. Int., dips, var.: IMU3000 D-V (internal variac 5A), inrush current calibration setup

VERI-DIPS

o
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Inrush current is depending also on building’s supply network, it should be measured before each test.
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1.7.2. Int., dips, var.: IMU3000 D-V (internal variac 5A), switch time calibration setup

IMU3000 :

DIFF. PROBE

10
W] ee

1/1000
1/100 H

A\

Switching time has to be measured into a 100 Q load: 1...5 ys.
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1.7.3. Int., dips, var.: IMU3000 D-V (internal variac 5A), test setup

N PE L

m Differential Mode
2kHzte
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SLAVE SMAI
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|
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: mex 240G
@ @ B ]

EUT
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Bridges have to be connect correspondingly on the back panel of the generator (also during calibration).
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1.7.4. Int., dips, var.: IMU3000 D, VAR-EXT1000 (16A), inrush current calibration setup

o
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Inrush current is depending also on building’s supply network, it should be measured before each test.
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1.7.5. Int., dips, var.: IMU3000 D, VAR-EXT1000 (16A), switch time calibration setup

VAR-EXT1000

N|PE! L1 L2
]

DIFF. PROBE
10 <
W oo - o

1/1000
1/100

& N /4 @:iO | f?'

] i e S

.
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Switching time has to be measured into a 100 Q load: 1...5 ys.
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1.7.6. Int., dips, var.: IMU3000 D, VAR-EXT1000 (16A), test setup

&

N PE L
VAR-EXT1000 | |
IMU3000 N I I e o E
| ’ | - |os.
@ @
- ‘ PESH %‘7 16A @ PE
IMU3000

ot
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Bridges that concern internal variac have to be removed on the back panel of the generator.
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1.7.7. Int., dips, var.: IMU3000 D, PFS 32, SCR32-AMDL1 (also valid for PFS63+SRC63 and PFS75+SRC75 all models), inrush current calibration setup

IMU3000

PFS32 + SRC32-AMD1

L1L2L3 NPE

&

VERI-DIPS

All coupling paths are calibrated successively.
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1.7.8. Int., dips, var.: IMU3000 D, PFS 32, SCR32-AMDL1 (also valid for PFS63+SRC63 and PFS75+SRC75 all models), switch time calibration setup

IMU3000

- DR SRR, . TRA-ACC

PFS32 + SRC32-AMD1

AL 0@ 0060

SRR, - Ot

L1L2L3 NPE

&

DIFF. PROBE

10

| W oo

1/1000
1/100

£\

—

DIPS100

E

Switching time has to be measured into a 100 Q load: 1...5 ys.
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1.7.9. Int., dips, var.: IMU3000 D, PFS 32, SCR32-AMDL1 (also valid for PFS63+SRC63 and PFS75+SRC75 all models), test setup

IMU3000

PFS32 + SRC32-AMD1

L1L2L3 NPE

EUT

L1L2L3 NPE

&

Synchronization possible for both star and delta connections.
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1.8. Ring wave 100 kHz calibration and test setup as per IEC 61000-4-12 latest edition

IEC 61000-4-12
Edition 2.0 / 2006 Ring wave, norm requirements:

* Maximum voltage: 4 kV
* Ring frequency: 100 kHz

* Qutput impedance of the generator: 12 QQ and 30 Q

* Calibration in open circuit and short circuit



o
PARTNER \ Ol

1.8.1. RWG: IMU3000 R/R6, direct output, voltage calibration setup

IMU3000

u Differential Mode

DIFF. PROBE

10

W e

1/1000
1/100

/N

Both 12 Q and 30 Q output modes must be calibrated.
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1.8.2. RWG: IMU3000 R/R6, direct output, current calibration setup

IMU3000

wMﬂh"l“"‘“

. Differential Mode SLAVE SMART

2kHz to 150kHz Generator up to 20V and 4A as per |[EC 61000-4-19

* Fullyc to IEC 61000-4-19
+ Continuous voltage range 0.1V - 20V

+ Continuous curent range 0.5 - 44
*  Systemimpedance 100 and 10
* Freguency range 1 to 1000kHz
+  Logarithmic swept frequencies

TRIGGER-OUT
-CRO

®
AVASC N )

X-X

v Vv

(0

o
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Both 12 Q and 30 Q output modes must be calibrated.
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1.8.3. RWG: IMU3000 R/R6, internal CDN, voltage calibration setup

DIFF. PROBE
10

B | (X3

1/1000
1/100

L\

IMU3000

o
PARTNER \ Ol

m Differential Mode SLAVE SMART

z Generator up to 20V and 4A as per IEC61000-4-19

- Syl Qand 10
+ Frequencyrange 1to 1000kHz
«  Logarithmic swept frequencies

€UT-POWER

U-CRO I-CRO
max. 15V max.15V

All coupling paths are calibrated successively.
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1.8.4. RWG: IMU3000 R/R6, internal CDN, current calibration setup

IMU3000

ll

. Differential Mode SLAVE SMART

2kHz to 150kHz Generator up to 20V and 4A as per |E

2 0.5- 44
*  Systemimpedence 10Qand 1 n
. F equency range 1 Lo 1000kHz
+ Logarithmic swept frequencies

TRIGGER-OUT AUXIUARY

U-CRO <O
‘max.15V mox.15V
(&)

All coupling paths are calibrated successively.
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1.8.5. RWG: IMU3000 R/R6, internal CDN, test setup

N PE L

IMU3000

@

-

. Differential Mode

2kHz to 150ksz Senerator Up ta 20V and 44 25 per [EC61000-4-19

use arpowen
é Ao icho
_— mants

] ® @ ®
Extel mal VARIAC AUXILIARY CONTROL
2Bl ( €o o [
@ EEEED-

MAINS SUPPLY

]
2x RS485

' 3 |
— ;’u
@ ©- 20~
v - ! 95[
“ EF"_Wj It
@ ® @

EUT

ot
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Internal CDN has built-in protection fuses on both L and N lines (16A), and Peak Check function can be used additionally.
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1.8.6. RWG: IMU3000 R/R6, CDN2000-06-25 (or any three phase manual CDN), voltage calibration setup

DIFF. PROBE
10
e

1/1000
1/100

MU3000

'.WWw

.fo ential Mode
- ruye

CDN2000-06-25

o
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All coupling paths are calibrated successively.
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1.8.7. RWG: IMU3000 R/R6, CDN2000-06-25 (or any three phase manual CDN), current calibration setup

IMU3000

CDN2000-06-25

o
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All coupling paths are calibrated successively.
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1.8.8. RWG: IMU3000 R/R6, CDN2000-06-25 (or any three phase manual CDN), test setup

IMU3000

|l ? @
= DED @

& Differential Mode

CDN2000-06-25

MY

|
-

L1 L2L3NE L1 L2L3NE
-

o
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All EMC Partner external CDNs for supply lines have built-in automatic fuses.
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1.8.9. RWG: IMU3000 R/R6, CDN3000A-06-32 (any version of CDN3000A), voltage calibration setup

IMU3000

E SMART

. Differential Mode
2kaizto

=
= [ L

DIFF. PROBE
10

W e

1/1000
1/100

o
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All coupling paths are calibrated successively.
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1.8.10. RWG: IMU3000 R/R6, CDN3000A-06-32 (any version of CDN3000A), current calibration setup

IMU3000

-mmm

Ifo ntial Mode

CDN3000A-06-32

Z
\

b‘
C
E‘é
P 4
!

).

))

).

o) o) o) &)

All coupling paths are calibrated successively.
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1.8.11. RWG: IMU3000 R/R6, CDN3000A-06-32 (any version of CDN3000A), test setup

IMU3000

CDN3000A-06-32

@

I I
1 I
! |
! |
v (8

L1L2L3 NPE L1L2L3 NPE

----------------

o
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All EMC Partner external CDNs for supply lines have built-in automatic fuses.
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1.8.12. RWG: IMU3000 R/R6, CDN-DATA-4L, voltage calibration setup

DIFF. PROBE

10
| W 'X)

1/1000
1/100

£\

IMU3000

i
SMART

\—
T
B Differ Mode
hHzto 1 rator up ko 20V ane

I

suve
4 pr GO 13
o

o419

CDN-DATA-4L

o
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All coupling paths are calibrated successively, L-L, L-Gnd.
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1.8.13. RWG: IMU3000 R/R6, CDN-DATA-4L, current calibration setup

IMU3000

E SHART

B Differential Mode
2kHz o

.
= mEC

vero R

o
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All coupling paths are calibrated successively, L-L, L-Gnd.
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1.8.14. RWG: IMU3000 R/R6, CDN-DATA-4L, test setup

IMU3000

CDN-DATA-4L

o
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After EUT and AE connections are performed, couplings are selected successively. Ring wave coupling path is different from surge coupling path.
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1.8.15. RWG: IMU3000 R/R6, CDN-DATA-8L, voltage calibration setup

IMU3000

E SHART

= mEc

B oifferential Mode
F—

£
- Ruly
« Canth
« Conem
el

DIFF, PROBE
10

[ o0

1/1000
1/100

A\

All coupling paths are calibrated successively, L-L, L-Gnd.
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1.8.16. RWG: IMU3000 R/R6, CDN-DATA-8L, current calibration setup

IMU3000

CDN-DATA-8L

o
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All coupling paths are calibrated successively, L-L, L-Gnd.
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1.8.17. RWG: IMU3000 R/R6, CDN-DATA-8L, test setup

IMU3000

R el = PR e

.
PARTNER \/

After EUT and AE connections are performed, couplings are selected successively. Ring wave coupling path is different from surge coupling path.
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1.9. Common mode disturbances calibration and test setup as per IEC 61000-4-16 latest edition

IEC 61000-4-16 Common mode disturbances
Edition 1.1 +AMD1 / 2002

Common Mode
No of points
Level O

Frequency 0

Time 1
Level 1

Frequency 1

o
Options
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1.9.1. Common mode: IMU3000 C, voltage calibration setup up to 30V

IMU3000

o
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m Differential Mode SLAVE SMART

2kHz to 150kHz Generator up to 20V and 4A as per IEC 61000-4-19
*  Fully compliant to IEC 61000-4-19

« Continuous voltage range 0.1V - 20V
+ Continuous curent range 0.5 - 4A

+ Systernimpedance 100 and 1Q

* Freguency range 1 to 1000kHz

+  Logarithmic swept frequencies

EUT-POWER SURGE AUXILARY

U-CRO I-CRO U-CRO I-CRO
max.15V max.15V ax.15V

DIFF. PROBE
10

B | (X
1/1000 H

1/100

L\

Calibration is performed at output of the generator, CDN is not part of the calibration setup.
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1.9.2. Common mode: IMU3000 C, current (impedance) calibration setup up to 30V

IMU3000

EREO =

n Differential Mode SLAVE SHART

2kHz ko 150kHz Generator up to 20V and 44 as per |EC 61000-4-19

*  Fully complient to IEC 61000-4-19

- Continuous volrage range 0.1V - 20V
+ Continuous curent range 0.5 - 44

= System mpedence 100 and 102
Freguency renge 1 to 100CkHz

»  Logarithmic swept frequencies

EUT-POWER SURGE TRIGGER-OUT
U-CRO RO U-CRO -CRO

AUXILIARY

o
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Short circuit current can be measured in order to check output impedance.
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1.9.3. Common mode: IMU3000 C, CN16, test setup up to 30V

AE

= IS

I8 bifferential Mode

2Kz t0 150442 Genarator Up Eo 20V and 44 as par EC 1 DDD-4-

Y,
E SMART

CN16

Decoupler could be DN16-1P6, DN16-1P16 or another suitable device calibrated according to standard. Coupling on 4 lines also possible.
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1.9.4. Common mode: IMU3000 C, CN16, DN16-1P16 (or DN16-1P6), test setup up to 30V

DN16-1P16

= mEC

& o

E SMaRT

e

CN16

DN16-1P6 and DN16-1P16: common mode decoupling > 60 dB, insulation > 1 kV.
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1.9.5. Common mode: IMU3000 C, CN16T, test setup up to 30V

IMU3000

o
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Capacitors have to be bypassed when coupling DC test signal.
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1.9.6. Common mode: IMU3000 C, EXT-TRA3000 C-SHORT, PS3, voltage calibration setup up to 300V

IMU3000

= mEC

[ Differential Mode
2kHzto

RS485-RS232
ADAPTER

DIFF. PROBE

10
B oo

1/1000
1/100

S oo eceacea t acmom oo oo oo oo’

Calibration is performed at output of the generator, CDN is not part of the calibration setup.
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1.9.7. Common mode: IMU3000 C, EXT-TRA3000 C-SHORT, PS3, current (impedance) calibration setup up to 300V

IMU3000

\
= mEc

. Differential Mode

+ Cotins

) RS485-RS232

A L L T T s T T I T T

ADAPTER

o
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Short circuit current can be measured in order to check output impedance.
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1.9.8. Common mode: IMU3000 C, EXT-TRA3000 C-SHORT, PS3, CN16, test setup up to 300V

IMU3000

- an e o o an wn o e’

1 RS485-RS232
ADAPTER

CN16

R e ]

o
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Decoupler could be DN16-1P6, DN16-1P16 or another suitable device calibrated according to standard. Coupling on 4 lines also possible.
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1.9.9. Common mode: IMU3000 C, EXT-TRA3000 C-SHORT, PS3, CN16, DN16-1P16 (or DN16-1P6), test setup up to 300V

DN16-1P16

AVASOCORC IO )

RS . %

- - - -

PS3

1 RS485-RS232
ADAPTER

CN16

I

DN16-1P6 and DN16-1P16: common mode decoupling > 60 dB, insulation > 1 kV.
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1.9.10. Common mode: IMU3000 C, EXT-TRA3000 C-SHORT, PS3, CN16DC, test setup up to 300V

IMU3000

R L

AVASON R SO
R .

__IRS485-RS232
ADAPTER

]
|
|
|
I
|
|
|
!
|
|
p—

CN16DC

Decoupler could be DN16-1P6, DN16-1P16 or another suitable device calibrated according to standard.
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1.9.11. Common mode: IMU3000 C, EXT-TRA3000 C-SHORT, PS3, CN16DC, DN16-1P16 (or DN16-1P6), test setup up to 300V

IMU3000

-

1 RS485-RS5232
ADAPTER

- e e - =™

CN16DC

— 3

EUT

o
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DN16-1P6 and DN16-1P16: common mode decoupling > 60 dB, insulation > 1 kV.
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1.9.12. Common mode: IMU3000 C, EXT-TRA3000 C-SHORT, PS3, CN16T, test setup up to 300V

IMU3000

@ 999

NA 0@ 006 0

R . S

- - - - -

1 RS485-RS232

- -

ADAPTER

o
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Capacitors have to be bypassed when coupling DC test signal.
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1.10.Differential mode disturbances calibration and test setup as per IEC 61000-4-19 latest edition

IEC 61000-4-19 Differential mode disturbances 2 kHz - 150 kHz:
Edition 1.0/ 2014 full compliant system for both voltage and current tests
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1.10.1. Differential mode: IMU3000 (any model), IMU SLAVE SMART 11V1, (optional PS3), calibration setup for voltage module

Optional PS3

---------------------
ooooooooooooooooooooo

IMU3000

nnnnn

e s eseeceseescsssssesssssesesssssesessseseseseses e’ teesssesssssesesesesasoe s s s s e s e

RS485-RS232
ADAPTER(PS3)

DIFF. PROBE
10

B (X}

1/1000
1/100

N

o
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Differential mode voltage has to be measured up to 150 kHz, all test levels.
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1.10.2. Differential mode: IMU3000 (any model), IMU SLAVE SMART 11V1, (optional PS3), calibration setup for CDN from voltage module

Optional PS3

tiese seses s “iase -_\'
IMU3000 |
__1RS485-RS232

..... { ADAPTER(PS3)
Network Analyzer |
[ e E
@ E
RF IN 50Q RF OUT 50Q @ 9 9 9 E
AA olelesie |
VERI0/50 T ] |
Sl IMU SLAVE SMART 11V1 |

50Q0/10Q

An included 10 Q load as described in the standard is automatically switched on the generator port.
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1.10.3. Differential mode: IMU3000 (any model), IMU SLAVE SMART 11V1, (optional PS3), voltage test setup

Optional PS3

--------------------
--------------------

IMU3000

e T T r T I r I rr T4

__1RS485-RS232
‘ ADAPTER(PS3)

A L T T T T I I rr T T

o
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Voltage test applies to any EUT excepting electricity meters and similar equipment (low input impedance).
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1.10.4. Differential mode: IMU3000 (any model), IMU SLAVE SMART 11V1, (optional PS3), calibration setup for current module

Optional PS3

\
[}
[]
[}
|
|
IMU3000 i
]
i
]
i '
@t |
: [}

___1RS485-RS232

{ ADAPTER(PS3)
:
[}
]
= ) |
: ,
= |
]
]
]
e |
NA ol@ 5
oz IR
]
]
[}
]
]
]
]
]
]
]
:

Differential mode current has to be measured up to 150 kHz, all test levels.
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1.10.5. Differential mode: IMU3000 (any model), IMU SLAVE SMART 11V1, (optional PS3), current test setup without reference electricity meter

Optional PS3

---------------
---------------
...............

|
!
]
]
r !
IMU3000 |
. |
]
= !
!
]
L {' RS485-RS232

| ADAPTER(PS3)
|
]
]
= ]
]
]
]
8 !
NA ol® l@®o i
i Cling i
]
!
]
]
]
]
]
J

For three phase electricity meters, the test is performed phase by phase.
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1.10.6. Differential mode: IMU3000 (any model), IMU SLAVE SMART 11V1, (optional PS3), current test setup with reference electricity meter

Optional P3

)
i
]
]
‘ l
IMU3000 !
0 - i
]
= i
L — :
L 1
| {' RS485-RS232
- | ADAPTER(PS3)
:
]
]
2 9 |
< = ]
]
1
]
S - :
\NA ol@ le o i
G E
l
! REFERENCE
i ZOMIBOAIORE Kwh
] PD—
J

N
=

For three phase electricity meters, the test is performed phase by phase.
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1.11.DC interruptions and dips calibration and test setup as per IEC 61000-4-29 latest edition

IEC 61000-4-29 DC dips and interruptions: power sources are part of the
Edition 1.0 / 2000 test system, must be calibrated together with the generator
PS3

PS3

MU4000 -

Page 153



1.11.1. DC interruptions: IMU3000 D (+ EXT-TRA3000 D-29I), 1 x PS3 (+ 1 x RS232 — RS485 adapter), inrush current calibration setup

PS3

RS485-RS232
ADAPTER(PS3)

IMU3000

P En e s s e S e e e e e e e e an,

SHART

=
o= ™ m
ntial Mode i

VERI-DIPS

o
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Inrush current has to be measured into a 1700 puF capacitor.
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1.11.2. DC interruptions: IMU3000 D (+ EXT-TRA3000 D-29I), 1 x PS3 (+ 1 x RS232 — RS485 adapter), switch time calibration setup

RS485-RS232
ADAPTER(PS3)

P En En > e > e > ey,

E SUART

\
=
. Differential Mode SL
2kMzto per
1C 61000419

+ bully corpliznkte
. 1 0.V - 03
5-an

DIFF. PROBE
10

W] oo

1/1000
1/100

A\

Switching time has to be measured into a 100 Q load: < 50 ps.
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1.11.3. DC interruptions: IMU3000 D (+ EXT-TRA3000 D-291), 1 x PS3 (+ 1 x RS232 — RS485 adapter), test setup

'r w Fu:al @
] @ @
i . MAINS SUPPLY ]
NC ]
RS485-RS232 | |
ADAPTER(PS3) ! ;
]
! i
| |
| |
i | =
- ]
]
o W !
Differential Mode E SHART '
= !
l
]
]
]
]
) @ ]
- C€- . ‘:

EUT

ot
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Interruption test requires 1 x PS3 power source (switch to high impedance). Power source is part of the test system, cannot be calibrated separately.
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1.11.4. DC dips: IMU3000 D (+ EXT-TRA3000 D-29D), 2 x PS3 (+ 2 x RS232 — RS485 adapter), inrush current calibration setup

PS3

r—-
|

RS485-RS232 1

ADAPTER

RS485-RS232
ADAPTER

Inrush current has to be measured into a 1700 puF capacitor.
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1.11.5. DC dips: IMU3000 D (+ EXT-TRA3000 D-29D), 2 x PS3 (+ 2 x RS232 — RS485 adapter), switch time calibration setup

PS3

RS485-RS232
ADAPTER

RS485-RS232
ADAPTER

P ————
I

1/1000
1/100

A\

Switching time has to be measured into a 100 Q load: < 50 ps.
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1.11.6. DC dips: IMU3000 D (+ EXT-TRA3000 D-29D), 2 x PS3 (+ 2 x RS232 — RS485 adapter), test setup

RS485-RS232
ADAPTER

RS485-RS232
ADAPTER

L)
A L L L L L L L L L L L X T L T T T T

ot
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Dip test requires 2 x PS3 power sources. Power sources are part of the test system, cannot be calibrated separately.
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SWISS QUALITY
TRUSTED WORLDWIDE

1S017025 Accreditation by
Swiss Calibration Service (SCS)

Accredited Calibration Services
for EMC PARTNER AG equipment

WWW.emc-partner.com sales@emc-partner.ch
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