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tr / tf = 1-5 µs

Iinrush > 500 A

PARTNER
EMC

ESD

EFT

CWG

DIPS
INTERRUPTS
VARIATIONS
IEC 61000-4-11

IEC 61000-4-2

IEC 61000-4-4

IEC 61000-4-5

U / I 
100 %

t [µs] 

90 %

10 %

Pk1

Pk2 from prev
(40% to 110%)

T

T1

Pk3 from prev
(40% to 80%)

Pk4 from prev
(40% to 80%)

Ringwave
IEC 61000-4-12

IMU-MGS

1. Direct output calibration

2. CDN output calibration, all copling paths: L-N (2 Ω), L-PE (12 Ω), N-PE (12 Ω)

Calibration rod as short as possible

AE

PE
I/O
I/O
I/O
I/O

IMU-MGS

CDN-DATA-4L

EUT

PE
I/O
I/O
I/O
I/O

IMU-MGS front panel

IMU-MGS rear panel

EUT

N LPE

LN PE
IMU-MGS VERI-DIPS

LN PE

IMU-MGS

DIPS100EDIFF. PROBE
1 0

1/1000
1/100 

LN PE

IMU-MGS

VAR-EXT1000

N PE L1 L2

EUT
LN PE

N

PE

L1

N

PE

L2

L1
50%

T16A

LN PE

IMU-MGS

EXT-IMU E

Shielded enclosure
for oscilloscope and
connection cables 

≥1.2 m
≥1.2 m

0.5 m

ESD-TARGET2

Ground strap pulled 
backwards at its midpoint

EUT

EARTH CABLE
(2 x 470 kΩ)

ESD-VCP50
EXT-IMU E

1. Direct application

2. Indirect application
(through VCP)

3. Indirect application
(through HCP)

10 cm

HCP 160 x 80 cm
distance of EUT from all edges of HCP: 10 cm

Ground Reference Plane (GRP)

80 cm

IMU-MGS

1. Direct output cal. with VERI1K EFT

IMU-MGS

2. Direct output cal. with VERI50 EFT

3. CDN output cal. only with VERI50 EFT and included EFT adapter
Disconnect EUT power when 
performing calibration at CDN output!

IMU-MGS

Ground reference plane

10 cm insulation support

EUTN
PE
L

Grounding according to
manufacturer specification

50 cm for table top EUTs

100 cm for floor stand. EUTs

IMU-MGS
Ground reference plane

AE

Grounding according to
manufacturer specification

EUT
CN-EFT1000

Insulation 10 cm

I/O I/O

IMU-MGS

DIFF. PROBE
1 0

1/1000
1/100 

1. Direct output calibration

2. CDN output calibration, all coupling paths: L-N (2 Ω), L-PE (12 Ω), N-PE (12 Ω)

Level V ± 5%  
[kV]

tr ± 25%  
[ns]

1st Ipeak     
± 15% [A]

Ipeak 
30ns ± 
30% [A]

Ipeak 60ns 
± 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

Contact discharge current waveform parameters

Level Contact Discharge (CD) Air Discharge (AD)

Upeak [kV] Upeak [kV]
1 2 2
2 4 4
3 6 8
4 8 15
X special special

Test Levels

Level Power ports, PE Signal, I/O ports

Upeak [kV] f [kHz] Upeak [kV] f [kHz]
1 0.5 5 or 100 0.25 5 or 100
2 1 5 or 100 0.5 5 or 100
3 2 5 or 100 1 5 or 100
4 4 5 or 100 2 5 or 100
X special special special special

Test levels

Level Line - Line Line - Ground

Upeak [kV] Upeak [kV]
1 - 0.5
2 0.5 1
3 1 2
4 2 4
X special special

Test levels

Open circuit voltage Short circuit current

Upeak [kV] ± 10% Ipeak [kA] ± 10%
0.5 0.25
1 0.5
2 1
4 2

Calibration at output of the generator

Classes Dips test levels and duration @ 50 Hz / 60 Hz

Class 1 Case by case according to requirements
Class 2 0 %

0.5 cycles
0 %

1 cycle
70%

25 c. @ 50 Hz / 30 c. @ 60 Hz
Class 3 0 %

0.5 cycles
0 %

1 cycle
70% 

25/30 c.
80%

250/300 c.
Class x x x x x

Sync Angles: 45°, 90°, 135°, 180°, 225°, 270°, 345°
3 dips with an interruption of at least 10s

Test level DIPS

Classes
Interruptions test levels and duration 

@ 50 Hz / 60 Hz
Class 1 Case by case according to requirements
Class 2 0% during 250/300 cycles
Class 3 0% during 250/300 cycles

Test level Interruptions

Test level Voltage 
decrease

Time @ 
reduced U

Time for  
increasing U

70% abrupt 1 cycle 25/30 cycles
x x x x

Test levels variations

Ipk = 15 A ±15% 

I30ns = 8 A ±30% 

I60ns = 4 A ±30% 

tr = 0.8 ns ±25% 

I [A] 

90%

10%

30 ns 60 ns t [ns] 

Vpk

tr = 5 ns ±30% 

Vn

0.9

0.1

100 ns 200 ns t [ns] 

0.5 tw = 50 ns ±1.5 ns in 50 Ω
tw = 50 ns -15/+100 ns in 1 kΩ

1.0

td = 15ms ±3 ms @5 kHz 

Vn 

burst duration
t [ms] 

1.0

td = 0.75ms ±0.15 ms @100 kHz 

repetition period   trepetition = 300 ms ±60 ms 

200 µs @5 kHz
10 µs @ 100 kHz

75 pulses/package

from pulse start
to pulse start

Vpk
Vn

0.9

t [µs] 

0.5

tf = 1.67 * t30-90 = 1.2 µs ±30%

1.0

0.3

tw

td =         tw         = 50  µs ±20%

Vovershoot from 0 to -0.3t30-90

Ipk
In(SC)

0.9

t [µs] 

0.5

tf  = 1.25 * tr  =   8 µs ±20%

1.0

0.1

tw

td = 1.18 * tw = 20 µs ±20%

Iovershoot from 0 to -0.3
tr

Vrms

t [µs] 

100 %

40 %

0 %
tf = 1...5 µs tr = 1...5 µsts (time reduced voltage) 

Vrms

t [µs] 

100 %

0 %
tf = 1...5 µs tr = 1...5 µs ts (time reduced voltage) 

Vrms

t [µs] 

100 %

70 %

0 %
td ti (time increasing V)ts (time reduced V)

Interrupts

IMU-MGS

CN-EFT1000

VERI-CP-EFT
VERI50 EFT

Set voltage 
[kV]

Vp OC 
[kV]

Vp 1 kOhm 
[kV]

Vp 50 Ohm 
[kV]

f 
 [kHz]

0.25 0.25 0.24 0.125 5 or 100
0.5 0.5 0.48 0.25 5 or 100
1 1 0.95 0.5 5 or 100
2 2 1.9 1 5 or 100
4 4 3.8 2 5 or 100

Calibration levels at output of the generator

DIPS

Variation

IMU-MGE

DIFF. PROBE
1 0

1/1000
1/100 

1. Direct output calibration (12 Ω, 30 Ω)

2. CDN output calibration, all coupling paths: L-N (12 Ω), L-PE (12 Ω), N-PE (12 Ω)

IMU-MGE

1. Direct output calibration (12 Ω, 30 Ω)

2. CDN output calibration, all copling paths: L-N (2 Ω), L-PE (12 Ω), N-PE (12 Ω)

Calibration rod as short as possible

Open circuit voltage Short circuit current 
12 ohm

Short circuit current 
30 ohm

Upeak [kV] ± 10% Ipeak [A] ±10% Ipeak [A] ± 10%
0.25 20.8 8.3
0.5 41.7 16.7
1 83.3 33.3
2 166.7 66.7
4 333.3 133.3

IMU-MGE

IMU-MGE rear panel

EUT

N LPE

Level Line - Line Line - Ground
Upeak [kV] Upeak [kV]

1 0.25 0.5
2 0.5 1
3 1 2
4 2 4
x special special
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