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EMC IS ABOUT ...

Product safety

... safety Functional safety
Signal integrity
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Three ways to solve the problem
Source Coupling Victim
path
Emission Immunity
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? Question: disturbance of uplink mobile phone at 887 MHz

What is the main source?
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Rising/falling egde (dv/dt)

l

“HIGH FREQUENCY” PROBLEMS
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Rectangular signal with finit rise/fall time
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Spectral envelope data

(Consider t, = t)

f=6 MHz, D= 50%

7=D.T=83ns t.=05ns
—_— 1 _ 3,8 MHz 637 MHz
T=167ns T
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What does it mean for your industrial installation?

1.

-20 dB/dec /SMI 7\

Q 10kHz w '

W

P

1HKVMZ“(R‘” L2.0001) 368KHZ 186KHz 300KHz 1.6mHz 3.0MHHz 18HHz
=10 kHz, D= 50%
t=D.T=50ps t. =100 ns
L =6,4kHz 3,2 MHz
nT
T=100 ps
Conclusion: new drives cause larger EMI problems than old drives, so
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better precautions are needed
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Influence of switching frequency

201log(24D)

- 0dB/dec

- 20dB/dec

‘ Conclusion: never use higher switching frequencies than needed

)

uNversiTETGENT  ([Pam e
CAMPLS KORTRUK




28/06/2022

Ferrite beads
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Check the active bandwidth: for power electronic problems Mn-Zn or Fe not NiZn
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Ferrite beads

Example:

125 MHz EMI-probleem

Emittor is cable 1

Ferrite on cable 1 increases the emission

Reason: emission is pushed to cable 2, which
acts as a better antenna

Be aware of the ‘waterbed’
phenomenon
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? Question: do you connect your shielded cable (motor cable, network cable) to ground at

» 2 sides (beginning and end)

» 1 side (beginning, e.g. drive, PLC)
» 1 side (end, e.g. motor, encoder)
« none of both sides
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English terminology:

N-Amerikaans
NEC, IEEE
Connecting two conductive Providing a low impedance path to earth ‘
parts

Europees
IEC

Bonded parts are normally
connected to earth, but can
be floating

3.1.18

earth

local earth
ground (US)

local ground (US)
part of the Earth which is in electric contact with an earth electrode and the electrical potential
of which is not necessarily equal to zero

Jmi CINIY4.O
UNIVERSITEIT GENT .@ o= ]
CAMPUS KORTRUK




28/06/2022

? Question: do you connect your shielded cable (motor cable, network cable) to at

. begi and end)

+ 1si ) ]
Your shield creates a common

reference for both sides
= bonding at both sides

To supply Drive To motor

| Metal plate |

Protective earth = HF equipotential bonding]
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Current can be split into differential mode (DM) and common mode (CM) components:
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Caused by:
- unbalance 2lem

- common mode source
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Common mode path motor: v
. )
. N
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Common mode voltage:
B Vug +va +ng Symmetric three phase voltage
Veom
3 _ . .
e & & &
U
tiseg) = B
Vug
E
Vyg ="y
=“'cum
measured at the
Vg moter termumnals
l Common mode voltage = 0
N ground g®
(@)
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Common mode voltage:

Vyg + Vg + Vi
v =g g T Ywg
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‘ Common mode voltage # 0 ‘

2lem

19

Common mode causes EMI-problems:

=14+ 1,

=14+ 1,

Radiated emission at distance d:
Conductor 1

Conductor 2

Combined field

DM CM

Principle of shielding: return path (grounding) close to feeding path.
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What does it mean for your industrial installation?

Connect the shielded motor cable in a proper way at drive and motor to create the same
reference

Use cable

glands Q"
) oY
Do not us pigtails Do not interrupt the shield ~ JUS€ metallic g‘
fasteners
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Inverter
Filter capacitor
c d
=
dt
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OK Jos, but | disconnected the shield of my motor cable
and my communication problem was solved?
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Residual current device
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Drive

Reference
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Some pictures

- What is wrong?
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Some pictures
- What is wrong?
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Some pictures
- What is wrong?
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EMC shied ciip

Cable fiing busbar |
Outer sheatn = Mounsing damp

f 1 PE puleulel
PEbusar | © ° o o *ﬁ:

Shield bonding to the EMC shield busbar in the converter
using an EMC shield clip
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Profinet
Two pair cabling: minimum cat5 up to 100 Mbps
- two twisted pair

or cc—

- one quad
Network: PN devices
Four pair cabling: minimum cat 5 up to 10 Gbps
- four twisted pair
or
- two star quad

Network: PN and other IT devices - .:.
T~ —
—
Installation Stationary Flexibile (occasional Robot applications Special applications,
movenement and permanent
vibration) movement
Strands AWG 22/1 AWG 22/7 - AWG 22/1 to 19
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Twisted pair

— Limit interference and crosstalk
— Principle of cancelling/equalizing induced voltages

X \ Dr. Ismat AlDmour
\ \ Ierferiyee \ % May - 2013
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Figure 1: Parallel Pair, the interference causes higher pickup-voltages in red (closer) than biuc wire.
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Figure 2: Twisted Pair, the interference altematively produces high and low pickup-voltages in both wires.
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Equalizing

N At
Profibus Cable /-\ m /\ /\ fx PICKUP
/ A\

With twisted cable, the induced currents tend to be cancelled on the adjacent loops

Cancelling
30
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