EMC-compatible enclosure assembly

Practical assembly tips
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The Rittal EMC concept

The definition of electromag-
netic compatibility (EMC) is
the ability of an electrical
device to function satisfactori-
ly in its electromagnetic envi-
ronment without adversely
affecting this environment,
which may include other
equipment.

On the basis of this, the
essential requirements of
EMC are: To prevent/reduce
interference emission and
to offer defined resistance
against interference.

EMC is an indispensable ele-
ment of quality, and the pro-
tection requirements regu-
lated by law, along with the
technical risks must be taken
into account at the planning
stage when developing equip-
ment.

Comprehensive potential equalisation

With the enclosure, as a hou-
sing for electrical/electronic
controls and systems, the fol-

lowing points must be observed:

® These days, the intelli-
gence contained inside
enclosures is becoming
ever faster, i. e. shorter
switching times and
steeper pulse edges,
leading to ever higher
frequencies of voltages
and currents.

® Ever lower energy con-
sumption, i. e. lower volt-
age/ current levels, means
that components are more
readily influenced by inter-
ference.

® The siting of controls in

ever more confined spaces,

i. e. smaller distances be-
tween components and
cables, causing ever more
frequent interference on
different paths.

® Technical progress will
exacerbate these risks
even further.

A standard enclosure made of
coated sheet steel can make
a significant contribution
towards the EMC of controls
for machinery and systems,
provided some simple popu-
lation rules are taken into
account.

In applications with high-
frequency field-bound inter-
ference, the use of an RF-
shielded enclosure with a
superior shielding effect may
be required. The only way to
draw definite conclusions
about the type of enclosure
which is necessary or ade-
quate to comply with certain
standard limits is by conduc-
ting measurements.

This brochure is intended to
provide recommendations for
EMC-compatible enclosure
assembly and usage in
machinery and systems for
daily workshop practice.

from page 5

This section contains valuable tips and information on comprehensive potential equalisation.

Measures within the enclosure

from page 15

This section contains practical suggestions for EMC measures within the enclosure.

Cabling rules

from page 24

This section tells you the points you should take into account with cabling.
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Explanation of symbols

The following symbols have been used in this We have also assigned system accessories
manual for illustrative purposes. to the drawings, to make ordering easier.
Effectiveness
of the EMC
measures
Very good Good Poor Very poor
Immunity to Interference
interference emission
wd || O SIS,
sensitive Sensitive High Low
S”.ip Paint surface —
paint with contact a"i/
paint @
57 2415000
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Comprehensive potential equalisation
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For EMC purposes, ideally there should be low
and high-frequency potential equalisation be-
tween all metalic masses, enclosures, machine
and system components, which should be
meshed as closely as possible.
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Enclosure for power distribution

Enclosure for control and measurement
technology

Duct for power cable
Duct for low-power cable

Steel reinforcement in concrete ceilings,
metallic bases in false ceilings
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@® Earth connections
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Comprehensive potential equalisation
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Cable routing in machinery
and equipment

Basic principle: Avoid large cable loops;
lay current-carrying cables as close as
possible to the reference potential.
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Power supply

Data/control connection
Enclosure

Cable

Earth connection
Reference potential
Loop

Enclosure

Machine

Measuring device
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Comprehensive potential equalisation

FEMEHR

Potential equalisation connections

FERIEL—IL /&R PE &K

Potential equalisation rail Green-and-yellow PE conductor

ER NSV
SZ 2412.210 — SZ 2412.325

Earthing straps
SZ 2412.210 — SZ 2412.325

BAAE:

L < 3
Ideally: B
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(LE=A 2T, RAMIYABDEELNIFELLY)

In practice:
Maximum possible cross section, large-area

conductive mounting, low-inductive (therefore,
a rectangle is better than a round conductor).
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Comprehensive potential equalisation

FEMCEERK

Potential equalisation connections

BNV T D% A E How to attach earthing straps
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Paint
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EREMEDLILLD AL How to screw-fasten metallic parts
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Ty ENREE Plain washer and spring lock washer
Uik Screw connection
INRES Spring lock washer

8 EMC ##A 3L TICEAY 2EERI%E MEMC Practical assembly tips



BREMNGFEELE

Comprehensive potential equalisation
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Potential equalisation between enclosures via a metallic cable duct
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Comprehensive potential equalisation
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How to connect metallic cable ducts to the enclosure
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eI Conductive connection

BHEEEHELTERZMHLT S Contact paint provides protection
against corrosion
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Comprehensive potential equalisation
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Conductive connection of metallic cable ducts
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Comprehensive potential equalisation

ERET—IILFILDOEBER

Conductive connection of metallic cable ducts
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Comprehensive potential equalisation

ERVT—TDILFVLNDEEER

Conductive connection of metallic cable ducts
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Comprehensive potential equalisation

TV EVRTLAVKR—R U DO BB
Conductive connection between machine and system components

3L SN
Earthing strap
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Measures within the enclosure
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Functional enclosure layout/spatial division
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Measures within the enclosure
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Functional enclosure layout, division via internal partitions
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High outputs
Low outputs

@] ] =]

More powerful
components

Mains
Dividing area
Actuators

Rl @] @] =]

Transducers, probes,
detectors

Shielded enclosure

Protect sensitive assemblies
by means of encapsulation,
shielded case/subrack within
the enclosure
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Measures within the enclosure

RELG—ILFRDT=HIC
For optimum shielding effect
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BEAVWREEEIDNENVED THNILATHEE) Shielded viewing window,

as small as possible

Conductive seal between the enclosure
and removable enclosure panels

Enclosure within an enclosure

Potential equalisation via suitable rails
or conductive mounting plate

Air-conditioning apertures with RF filters

Mains filter/overvoltage protection at the
point of entry, with large-area contact

Unshielded control cables via filter
openings conductively connected
to the enclosure entry point

Shielded cables via EMC cable glands
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Measures within the enclosure

IVA—Sv—REDORBEEFEBMILICKYL—ILFDIRZERIET S

Improve the shielding effect via optimum potential equalisation
of the enclosure surfaces.

EMC #E#h X~ 59T
EMC earthing straps

S/ 2412.210 -
@ S/ 2412.325

3 S
Earth straps

SZ 2412.210 - L
— S/2412.325 A
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Measures within the enclosure

FRA‘CEmELTRYMATRZEZER:

BENEZRA-TRTOIAVR—RUME, [EUVMEEZ AV -EERY T A ATk
The mounting plate as a potential equalisation surface:

All components with a conductive housing can be conductively mounted
with a large contact area.

BlE)r:
i ] [ :
(4 ()
(1] +
f ]
/1 A\
) 1 \

h
—
| L. 2250.cm
A=z 10 mm2
BERYMT TR Conductive mounting plate
L\ PE &K Long PE conductor
BREEHRE Painted sheet metal
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Measures within the enclosure

F—=IVO—ILRIE, FIREGRRY 7 —J )L OICEEEMSE 2L ENH S

Cable shields should be contacted directly at the point of cable entry, where possible.

A8 . EMC 5K

LEEMRED JL—bk

EMC ¥—J )L PS 4314.060 -

g3k PS 4314.080

SZ 2411.090 — EMC

SZ 2411.360 gland plates

Ideally: PS 4314.060 —

All-round contact PS 4314.080

EMC cable

glands

SZ 2411.090 —

SZ 2411.360

EMC L —JLR/RR BYfFITHiRTD

SZ 2413.375 and FEAI1E

SZ 2367.060 — SZ 2367.060 —

SZ 2367.120 SZ 2367.120

EMC shield bus Potential

SZ 2413.375 and equalisation

SZ 2367.060 — on the

SZ 2367.120 mounting plate
SZ 2367.060 —
SZ 2367.120

6] IFAEMFLEERERF TEAVTEREL R (XA LT $Edth
[6] Soldered ring terminal Tin-plated braiding Soldered earth strap
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Measures within the enclosure

TR TU—rERERYF TR EOERILE—,
FFTIURRFELIIRYMA FRICETS5—I L —ILFOBREEREE

Conductive arrangement of mains filters on gland plates or mounting plate,
cable shield contacting on gland plates or mounting plate

BE.
ARTr—JILE
HAr—JILn
BUMZEEND
FOIZEEL.
—ILk
=%
FERY 5

Important:
Spatially
separate input
and output
cables from
one another;
use as
shielded
cables.

5/ 2367.060 —
S/ 2367.120

Conductive sheet metal
Control assembly
Output: To actuator or to machine
Filter

Power supply

BERE
HllfEN D &
FOFLI—EFETIo~DHE B
TAILE—

@] & @] M ]
@] & @] N [E]

EMC #EA3iL TIZBE9 5 ERRRIEEZ MEMC Practical assembly tips

21



IOA—U—~AD%E
Measures within the enclosure

T4V E—IE, AREGRY T 70— y—0OF Iy —J )VHOICEERESES
Position filters directly at the point of enclosure entry/exit of the cable, where possible

BE:
TAILE—I\NOU T ERY S IHIRREORMIZ
W EWNEBEGEEEERT S,

=TI —THNEEERITELENELSIC
ERAR

Important:

Ensure there is large-area conductive
connection between the filter housing and
the mounting surface;

avoid cable loops to the reference potential.

BERE Conductive sheet metal
TAILE— Filter
BiR Power supply

ECmmp
B
J
=
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Measures within the enclosure

EWEBEAHY ., V—ILFBNEEERIATOSTSUNRICEERZERET S

Position transformers on gland plates with large-area conduction,
conductive connection of the shield

QQ”@

e
@% % NE

0

BERE

Conductive sheet metal

TSRFvHORME T
B

Plastic material
or painted
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r—J VB DR A

Cabling rules

r—IILOERIIL—k
Cable selection/routing

b3 ob - )
EMSHMEIC
»9 it

Immunity to
interference
of connected
equipment

U= LRYALRMRTH5—T )L IXRARSV—ILRZELT=

= ILRYALRARRTr—T )L
Shielded, twisted cable pair with
extra shielding

Shielded, twisted cable pair

Zr—7JIL FE—ILFYALRMRT =T )L
Multi-wire cable Unshielded, twisted cable pair

READERK
Unused conductor
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r—J VB DR A

Cabling rules

b Eg bt ()
BHESHESTIC
19 it it
Immunity to
interference

of connected
equipment

S

r—FILORERIL—k
Cable selection/routing

FE—ILREDTILFIANr—TIL O— LR EEIN =T ILF DA —T )L

Multi-wire cable, unshielded Multi-wire cable, shielded

EREHRETIU—ILRENT: SRET—TINFILTO—ILRENT=
RILFIAN—T)L TILFIANTr—T)

Multi-wire cable, shielded or in metallic cable duct

in metal tube
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r—J VB DR A

Cabling rules

IYA—Dr—EX U R T LNV DT —T JLER
Cable routing between enclosures and machine/system parts

EREERE —RDEF—=TILONRT—TILIEED
Steel conduit B RLGERE
Sheathings,

open laying of bus cables etc.

SRT—TNE Ik E—J OS5 T E - IE DD 58S
Steel cable duct FRAVWTERAICERYMIT7r—I )L

Surface cabling with cable clamps
or other fastening components

=R AFERIEMRE L E FEICRYMFIT=TSAFVIED
=NV Fa—T

Plastic cable tube, surface-mounted

Cable trays or sheet steel supports
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Cabling rules

EOFNEEHT—TILF YL

Closed metallic cable duct

RAWKEOERH 7T—TILE I

Open metallic cable duct

r=ILEOVNADT—T VBT
=IO RIREEE

Routing of cables in the cable duct
Selection/population of cable ducts

TIRFIIEDT—TILE Y

Plastic cable duct

BV =IREEDERY 1 (T A E

Open mounting angle

BHISICHLTAEMGEANERL-T)7

A\

Areas with effective shielding against electromagnetic fields
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Cabling rules

BRI TORANOMREBEAMT CERG T —TILDT—T VI IFNATOERS &

How to route cables with different interference emission
and interference sensitivity in cable ducts

JE—ILK
=)
D AIEe/EfRY
95
Unshielded
cable
D as large as
possible
E—ILET—T L o—ILRr—T )L
Unshielded cable Shielded cable
FE—ILKT—T L BHSHETIC BHRSHTOD
Unshielded cable g HilttE st
Immunity to Interference
interference emission
JEE (B =R
Very High
@ sensitive @
BEL &Ly
Sensitive Low
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r—J IIVERHR DFRA

Cabling rules

HEEBMITETHV—ILF

Shield contacting to potential equalisation

] H#EEw
(HBOERKRE:X
BEDL—IL)

Reference
potential
(machine chassis
or separate rail)

A=JLE
ECTRALTWDSEREKX
RR#HDRE

A =Lambda:
Wavelength of the

maximum frequency
occurring in the vicinity

—ANEEFEIEREINA TS FBEMEERSN TGN
r—2IL—ILE r—2IL—ILE

Cable shield with Cable shield without
potential equalisation on one side potential equalisation contact

2] EXcRYMTSh-SBEME L
£ERIEL—IL

Reference potential or potential
equalisation rail with connection
to chassis
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r—J IIVECRR DR A
Cabling rules

r—2I)LIL—k
Cable routing

RERADEREELEBMICTHERT D

Connect unused conductor to reference potential

s

F .

[2]
ARERRRY—TILITEAIZR B KSIZL. Use right-angled cable cross-overs wherever
B —TINERSHES possible, and ensure adequate distance
WMEtd 2 —J L hoindESzT 3 between interference-emitting and sensitive
cables.

H 7 Output

18 Control

g5 Signals

30 EMC #8A 3L TIZEH9 HERRERIZEZ FMEMC Practical assembly tips





