System Wiring
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Benefits of better
wiring

Save time and money.

Reduce risk of delay in
commissioning.

Improve reliability.

Reduce risk of damage to
electronics.

Easier to comply with
worldwide regulations.
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Connecting a Trio Mriofzi deAll
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Connecting a Trio
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Cable Routing LROBIIAR LR

Cable Classes (BS IEC 61000-
5-2:1997)
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Class 1 Very sensitive signals.
Class 2 Sensitive signals.
Class 3 Interfering signals.

Class 4 Strongly interfering
signals.

Class 1 Very sensitive signals (low level analogue signals, high speed encoder,
Ethernet.

Class2  Sensitive signals (+/-10V analogue, low speed RS422 or RS485, digital inputs
and outputs).

Class 3 Interfering signals (low voltage AC or DC power, circuits driving suppressed
inductive loads, filtered motor cables).

Class 4  Strongly interfering signals (input and output power cables to drives, cables
to welding equipment, DC motor cables, unsuppressed inductive loads).



Cable Routing LROBIIAR LR

Class 1 Cables Class 2 Cables

RS R  TFA R

Keep different cable classes

separate. A
HUARROIGL, B AR i 2k
Ideally, minimum of 150mm ?E.\%%éﬁrﬁ%%ﬁ&%Z@ﬂﬂ\

between cable classes on long
cable runs.

Vertical spacings
same as horizontal
spacings

Corner runs give better control
of high frequencies

Observe minimum
spacings

Class 3 Cables Class 4 Cables

Segregating cable trays
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Panel Layout AR E
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Use conductive backplate (zinc gﬁ% ; EUj T CRIAEA 5
plated, NOT painted).
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Equipment with metal case in
direct contact with backplate.

Keep cables separated by class.

If different class cables must
cross, then cross at 90°.

Trunking combines class 1and 2 Trunking for class  Backplate used as
Cables cables (nor reccomended) 3 cables local RF fererence
to door /
mounted 7 7
units~Jy v
g [ —
backplate — PLC
at one of ®)
its bonded O
mountings O —'7‘——'
oo 24V PSU
O = L Door
Mains Isolator
I filter
Area for relays, contactors, Trunking for
pneumatic, hydraulic class 4 cables
equipment B
ey Inverter kepttoa
iokor minimum
Trunking drive and
forclass_ | e filters
1and? e
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Class 4 cables

Backplate layout in unshielded cabinet




Earth and OV HeH AoV
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Earth or Ground.

Common Bonding Network -
protective conductor.
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0V - signal or power return
path.

DO NOT Connect 0V to Earth.

Earth connections - low
impedance.
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Long wire is ok for DC Minimum wire length Short, wide braid strap Short, wide metal
at 60Hz but poor for is better for control on its own is good up to plates with multiple
higher frequency EMC of higher frequencies 3MHz approx. bonds are better

for control of high
frequencies, but metal
to metal bonds are best
Bonding Conductors: Use only where direct metal to metal bonding is not practical.
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Common bonding network:
(also bonds services and

metalwork i~
) ™ Item of Lightening
equipment protection
system
Distribution 1 1 )
> &

123N Protective

ﬁ “ _IJJ | connector

—I - ) = =
High Earth (mass) - Soil Earth (mass)
Voltage electrode electrode

Common bonding networks.
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MC403x- Earth and OV MC403X 3:HuFI0V
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Differential Signals  Z/M=5-

Use screened cable. KH Bk
BRI R A2 45

ST RS4A85FIRS 422 75 £ Uit Hi L

o

Ideally used twisted pair cable.

Termination required for RS485
and RS422.

P AR OV

Must connect OV reference to
both ends.
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Screened Cables ek
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Where possible use D-type
connector and conductive shell.
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Connect screen at both ends.

Screen should be earthed
directly at both ends of cable
or through the equipment it is
plugged into.

Do not connect 0V to screen.

0V is connected through the
cores of the cable.

Dimpled D-type
connector body

Metal back shell makes multiple

1 bonds all round
when mated

o

o

o

o
Screen exposed
and 360 degree
clamped,
preferably
undisturbed.
Must be a tight fit

Other 360 degree bonding methods and shielded connectors are acceptable if basic requirements are
met

360 degree cable screen termination in a shielded D-type connector.




Screened Cables

connectors are not used on

equipment.

Exposed conductors as
short as possible

Metal side clip fitted
as close as possible
to terminals (P clip

is acceptable, saddle

clamp is better)
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Connection methods if D-type : 3%
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Local RF reference, eg.
[— Zinc plated backplate

Exposed cable screen,
preferably undisturbed,
— clamped 360 degrees
metal to metal to local
RF reference

Screened cable

Local RF

Screen continues
along entire
length of cable.

May be bonded to T~

local RF reference
at far end

Saddle clamp or _{ @

similar

referen:e, eg.
o—— zinc plated
backplate or
chassis

}\ 360 degree

[~._ bonded EMC
ground mounted
on short bracket

12 | SYSTEM WIRING

Screened cables entering or leaving the product



Screened Cables

NOT RECOMMENDED

Use only if there is no better
way of attaching screens.

Not to be used with sensitive
signals or very noisy cables.

Always expose shortest
length of conductors
(<30mm) and make pigtail
the same length
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Local RF

reference, eg.
Zinc plated
backplate

I
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Pigtail bonding terminals positioned
so that pigtails run alongside their
signal wire

Bonded DIN
rail to local RF
reference every

100mm or so




“EMC for Systems and Installations”, Tim Williams and Keith Armstrong
“Installation cabling and earthing techniques for EMC”, Keith Armstrong
“Design techniques for EMC”, Keith Armstrong, The UK EMC Journal
www.compliance-club.com
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