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|Ex Cable Support Systems in the
International World
IEC61537-2004

If full details of the cabling layout are available then the likely cable load can be calculated using
either manufacturer's published information or the tables of Cable Weights and Diameters which
are given below. However it is often necessary to select a tray or ladder design in the absence of
accurate information on the likely cable load. To assist this selection process a useful approach
can be to choose a likely size of tray or ladder and then to estimate the maximum cable weight
which is capable of being contained within it. This estimate may be arrived at using the following
guide:-

Max. cabling capacity (kg/m) = Cable laying area (m2) x 2800




IEx | International Cable Support Standards &
How they compare vs. NEC/NEMA
Requirements and standards

CABLE TRAY AND LADDER RACK

IEC ANSI/NEMA/NFPA 70
Definition
Ladder Rack Ladder Cable Tray
Cable Tray Cable Tray (6" and bigger)
Channel : one piece tray, solid or ventilated, ( (
4" and smaller)
Description

Ladder Rack

Ladder Cable Tray

Designed, constructed, tested and installed
in accordance with BS6946 & IEE Wiring
Regulations (BS7671)

Designed, constructed, tested and installed

in accordance with NEC article 318 & NEMA
VE 1 & 2 METAL CABLE TRAY SYSTEMS or
NEMA FG 1 FIBREGLASS CABLE TRAY
SYSTEMS

For installation refer to IEE Wiring
Regulations. BS7671

For Installation refer to NEMA VE 2

For permissible cable types to be installed in
cable trays refer to NFPA 70 article 318-3

For cable tray allowable fill refer to NEC article
318-9 & 10




IEx

International Cable Support Standards &

How they compare vs. NEC/NEMA
Requirements and standards

CABLE TRAY AND LADDER RACK

IEC

ANSI/NEMA/NFPA 70

Typical rung spacing 300mm; other spacings
are available as standard

Typical rung spacing is 9”

Standard length 3m or 6m

Standard length 12ft or 24t

Standard widths 150, 300, 450, 600, 750 and
900mm

Standard widths 67, 127, 18" 14", 30", and
36!!

Materials typically hot dipped galvanised
steel, aluminium, or GRP

Materials typically hot dipped galvanised steel,
aluminium, fibreglass

Classified as, Medium, Heavy, and Extra
Heavy Duty

Classification is in accordance to NEMA VE 1

Tray

Channel or Trough

Designed, constructed, tested and installed
in accordance with BS6946, Specification for
Metal Channel Cable Support Systems,
BS7671  Requirements for  Electrical
Installations, and IEE Wiring Regulations.

Designed, constructed, tested, and installed in
accordance with NEC article 318 and NEMA
VE 1 Metal Cable Systems or NEMA FG 1
Fibreglass Cable Tray Systems. Installation
Guidance NEMA VE 2.

For permissible cable types to be installed in
trays NEC article 318-3.




IEx Support Load Calculation
Per IEC 61537

Even spread load and point weights

All load tests are done with evenly distributed load. To be able to calculate from an evenly
distributed load to a point load this formula is used

2 X Point Load

Evenly Distributed Load =
Support Distance

When using this formula point loads
can be counted for and used as design
basis. Even if this

equation takes into account that the
point load is placed on worst part of
the span, i.e. the mid

point, it should always be a goal to
place the equipment as close to the
supports as possible.




IEx Support Load Calculation
Per IEC 61537

One or more spans (IEC 61537 7.3i)

For installations with more than one span it is important to notice that the loading
capacity is not the same form one end to the other. The middle span will be able to
handle more load than the two spans on the end. It can therefore be necessary to
reduce the distance between the supports for the end spans. For some of the
installations the end span will have less load to carry than the mid spans, however if
the load is evenly distributed from one end to the other the support distance have to
be reduced with % on both ends. The load capacity is reduced a great deal by setting
up just one single span.

Cantilever Mid span End span
— ~ - ~ silka -
[ T

For all the tests according to IEC61537 both the mid span and the end span are tested in terms

of safe working load and deflection. For those cases where splice connectors have been used
on the end span, it’s been placed % from the support point, i.e. the most favourable position.



IEx Support Load Calculation
Per IEC 61537

Deflection

Deflection will vary over the spans. The mid span will have less deflection than the end
spans and the single spans. Deflection tests according to IEC 61537 have been carried
out. The tests are done on single spans, i.e. “a worst case” approach. According to the
standard the deflection must not be more than 1:100, i.e. that deflection for example on
a span on 3 meters can’t be more than 3 cm.

Placing of splice connector (IEC 61537 7.3j)
In reality it is hard to plan the locations of

the splice connectors, but it is however Hiplies: eannestar

important to be aware of this. The least | —

beneficial location for the splice connectors

are at the mid point of the span or right over s/4 [
the support. Placing the splice connector in . i
these two places should be avoided, & Thékiios E;{v;een supports

especially on end spans. If possible, it is
preferred to put the splice connectors % of
the span length from the support.



IEx Expansion Splice Plates
Recommended Uses

.\\‘\ ‘.I \
— Calculations: alling Expansion Couplers £/=
Fill in values 1 O
Temperature data in grey cells —— Example of installation
Minimum temperature at site °C in warm weather
Maximum temperature at site 25 °C
Temperature when installing cable ladders 20 °C 0 . (o B o o e

Calculate pum =mm -— s .

Calculations
Temperature differential 40 °C

Expansion of stainless steel for this temperature range 0.69 [mm/m
Expansion coupler gap when installing (Including safety factor),
Minimum distance between expansion couplers

- - Example of installation
in cold weather

Constants
Expansion of steel per increased °C:
Oglaend expansion coupler allows movement of

The gap between the couples when installing 15 mm




IEx

management systems

Cable separation within cable

Not recommended

Power cabling

Auxiliary circuits (e.g. fire
alarm, door opener)

IT cabling

Sensitive circuits (e.g. for
measurement or
instrumentation)

Preferred- Best

‘ Power cabling 'J

] Auxiliary \

IT cabling




IEx Cable Tray Wiring

More use of protection by location than is typical in US installations. The use
of basket tray is typical for light weight last meter cable runs in onshore
applications. The use of ventilated cable tray is common for heavier weight
cables and offers more protection in offshore applications.

Cable ladder is typically used in feeder applications for longer runs of multiple
cables or of higher ampacity and weight.




IEx Cable Support Systems in the
International World

Typical Cable Weight Information...

PVC Unarmored Stranded
Copper Power Cables to BS6346

Nom. 2 core 3 core 4 core
Area of D D
Conductor, mm? kg/m mm kg/m D kg/m mm
25 0.7 18.4 1.0 204 1.3 22.7
35 0.9 20.0 1.3 224 1.7 25.0
50 1.2 22.2 1.7 254 23 28.6
70 1.7 246 24 28.4 3.1 32.2
95 2.3 28.2 3.3 33.1 4.3 37.2
120 2.8 30.9 4.0 36.0 53 40.6
150 3.5 34.1 4.9 39.7 6.5 45.0
185 4.2 37.8 6.1 441 8.0 49.8
240 5.5 43.2 8.0 49.6 10.6 56.2
300 7.0 47.2 9.7 55.0 13.2 62.5
400 8.5 53.2 12.6 61.4 16.7 69.6




IEx

Cable Support Systems in the
International World

Support of cable tray and ladder is typically done in the same fashion as US installations
but generally has fewer restrictions as to loading design. Calculations for loading of
cable into tray is based upon manufacturers cable data compared to loading data for

tray manufacturer.
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IEx Cable Support Systems in the
International World

It is not uncommon to use either the cable tray
or ladder to be used as a means to directly
mount lighting fixtures to the support structure.
Special bracketry is designed for various brands
of products to be supported in this fashion.
Examples of these types of installations are
shown here....

Stretch preventors are typically used to relieve
strain on the cable as the enter light fittings.




IEx

Cable Support Systems in the
International World - Typical

Channel 49x49x4 mm
- AISI 316 ~a
1,5m Art. no.: 82342

4

Carbon steel /
Cut to rigth length
Stainless steel —— — m
UNO channel
U-41-1 Art. no. 1371859
3 mlength

RN
]
j
j
i
j
]
]
]
)

0

/m@::::u:u:u:u:: —

~ Welded =« |

Structure SP2214 _ ) Locking bolt @
includes ol M10x20 Art. no.: 1371983/
Bolt M10x20 Art. no.: 1371325 Tray hook

Washer Art. no.: 1371352 7

SPB-TH Art. no.: 89577
UNO M10 nut M-3110 Art. no.: 1371874




IEx Cable Support Systems in the
International World - Typical

Avam\

A S

80 x 80 mm
90 x 90
100 x 100
120 % 120
140 x 140
150 % 150
180 x 180
200 x 200

Carbon steel See detail next page




IEx

Cable Support Systems in the
International World - Typical

SS TYPES

A unique flexibility simplifies installation
whatever obstacle you
encounter,

OE Flexi Riser, how to use:

o

) i ] 0-49-578

: i
T—piece Directional adjustor [

by using directional ~ 049-57B bracket )

adjustors Art. no.: 84168 0-49-5

Directional adjustor
S 049-57 bracket
S Art. no.: 1371702

OE Flexi Riser

4 deq. steps.
92 positions
T

Type - Width Art. no. .

OE 125-FR-150 80336 Fixed Crosses and
OE 125-FR-300 80337 T-pieces see page 9
OF 125-FR-600 80339
OE 125-FR-900 80341 /

1] |

1]

//Type Width Art. no. ‘\ S
- Al Iy Support close & 2S5
FRZ fOr R = 450 to reducer "

OE-125-FR ==t
_ R =380
INSTALLATION Q@ oe.azs.FR2
MEASUREMENTS OE-125 E fress0 E
inside between ladder ends @ OE1z5RI
R 380 mm = 200 x 200 T
R 550 mm = 400 x 400 g
R 750 mm = 600 x 600 ! I £ ouisime “==1
R 750 mm = 600 x 600 |
R8/0mMmM=800x800 | y ;| —
[ .l g gl-]ai'éiﬂd et
= === ] .= OE-125-FR3 =
Q R=T40 s
B e =
3 gl_ :ISZS FRZ
3 __
O &N =3
3 | (e ee
All material Boils required ax load
in stainless Satety- M10x20 each bolt
steel factor = 2 | | 1371983 2000 kg

OE 125-FR2-150 80250
OE 125-FR2-300 80251
OE 125-FR2-600 80253
OE 125-FR2-800 80255

~ FR3 for R = 600

OE 125-FR3-150 80256
OE 125-FR3-300 80257
OE 125-FR3-600 80259
OE 125-FR3-800 80261

FR4 for R = 900

OE 125-FR4-150 80262
OE 125-FR4-300 80263
OE 125-FR4-600 80265
OE 125-FR4-800 80267

Reducer
Type

(Type + width) Art. no,
OE 125-R-150 | 80298
OE 125-R-300 | 80299
OE 125-R-450 | 80300
OE 125-R-600 | 80301
OE 125-R-750 | 80302

39

Splice connector
Art. no.: 83600

),

=

=




IEx Cable Support Systems in the
International World - Typical

i\

Combi Riser

Q/ﬁ ﬁ Combi riser
, cuts to 45°.
24

SPB-LN bracket.
Width Art. no. SS
100 1371791
150 1371792 (5
200 1371793 |2

COMBI RISER  Art.no. SS

SPB-KR 40-100 81546
Combi riser | SPB-KR 40-150 81547

I=T=T=T=1=) = =A== = =TT =T =T
e T e T e e e e e e e e

PO oooooooooo oo CRDo oo s e

T L T T T L T L

v

FLEXI-BEND Art. no. SS

SPBE-FB-100 79636
SPBE-FB-150 1302081 [l []

/BRACKETS

for Hilti powder SS
actuated tool system _Type Art. no.
g Studw-23 1372903

Do oSO os S e

b

Flexi Ben

\as 45° ) | BRACKET OE-SPB o
Bracket to supply tray to ladder
(ss ) & 6& || GO } Art. no.: 85082 . .
All material ! Boxs requied | | Max load \\ Hilti M8-M10 Stud welding /
X MEx12 gach M6




IEx

Cable Support Systems in the
International World - Typical

/l_?.racket for
lighting
installation

|
I
on hand rails. |]
(
Art. no.: i
83614 J;}’
0
@

Stretch preventors and
Cable protectors for
Light support trays,

Hand rail SS TYPES
S S —\\
=% =~ ‘\‘\\‘H‘H“‘x {/"" {-\0,‘)’-'/]
e (O

I
&

see page 10.

é o || Gmo || () h@z@ @ | G
All material Bolts required | | Bolts required | | Nuts recuired ax load Bolts required Max load
in stainless Safety- M10x20 M10 M10x50 each M10 M6x12 each M6

steel factor = 2 1371983 1371973 1371330 2000 kg 1371981 1000 kg

‘K(SPB-KR Combi-Riser.

Armature tray type SPB-RF 40-100.

The tray system gives free cable
support to and from the armature.

)

Art. no.: 81546

Type MKJ-H 25/6

o =)
Beam clamp - '

Beam clamp
Type MK7019.101B
Art. no.: SP2106

9

Bolt M10x50 <5
Art. no.: 1371330 “W‘I
Flange Nut J

\Art. no.: 1371973




IEx

Cable Support Systems in the
International World - Typical

Hand rail

é

All material

in stainless Safety-
steel factor= 2

;/ o SS TYPES

&0

Ty

Tag sign Art. no.: SP2024
(not included in SP2117)

3m

~__ Lighting pole
Structure Art. no.: SP2117

™~ Chalmit 36W-1 armature

b ,} _— Smart Box junction box

,’/..:-k

_—Junction box plate (included in art. no. SP 2117)

_ Welding bracket for
—" lighting pole Art. no.: SP1974
(not included in SP2117)




Cable Support Systems in the
International World - Typical

IEx

SS TYPES As ladder and tray console
in combination with

equipment support

Prepared to fix
Loud speakers,
Gassdetectors and
Flash Ligths.

Art. no.: 84169

Material 3mm

The STUB cab be fixed directly
onto RHS with U-bolts.

/ S U-Bolts for RHS ordering list
= Type mm x mm | Bolt|Art. no.
V U-bolts RHS | 80x80 | M8 | 89267
& U-bolts RHS | 100x100 | M8 | 89268

@
" U-bolts RHS | 80x80 | M10|SP2186
© U-bolts RHS | 100x100 | M10|SP2188




IEx Cable Support Systems in the
International World - Typical

SS TYPES o
. : : . OE ladder SS:
For Tag plate —————— N __———| OE150-150 Art. no. 79806
ol Lo fe——
il f - Equipment plate  SS:
e -UE— — Art. no.
Protection roof 3 i
Art. no. 81372 4 0 o )
e I - Distance bracket
b U-T _— = Light bracket
A O R i forjladder widths ~ SS:
0 i 15l|] mm Art. no. 84139
(| I\ [P - ' _
| 0 — Screws S8:
% ,& _[ ]J ) — 4xM6x12  Art no. 76236
- .-C_;E ~ ] ]-I _— -
Assembly of Equipment plate and 0 w5 0 | ! —— \\
Protection roof 0 H I [ lo J’,], — P
. _ I -~
I = :
o O b ol —"To Ul [p :
‘[;1 *Fﬁ 0 % el _b“\
I A N\
‘,,--/ L E ﬂ L _ []{'3'.["” \\
A A\ 0!
R ) 0 INp | v
b A Ml J /
::qu H J@k - \ ;.fl
Iy Nl /
b oo e /
b “[_,-U
:'ﬂﬁl | “T—__ Channel SS:
) 0 U/oﬂ 1 MK483 Art. no. 84139
0 L
. . H Press clamp SS:
Bracket for welding _— - KB-M10 Art. no. 84139
no- - Bracket for welding
(ss ) Floor OER-BP Art. no.
All material
|n5;é[|;|;l|ﬂe&s




IEx Support Systems Installation
Examples
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IEx Support Systems Installation
Examples




IEx Support Systems Installation
Examples




IEx Support Systems Installation
Examples

73-SK-3601-
o SK-3601-101

SOCKET OUTLET 184 B ,> ! f ) & WZE;‘!;/E;E.E'DLEDA

WELDING SOCKET OUTLET, 320




IEx Cable Cleats Trefoils for Single
Core Cables

Power cables under short-circuit conditions (especially three-
phase, single conductor cable arrangements) are subject to
significant forces as a result of induced magnetic fields. For
three-phase, single conductor cables, these forces cause violent
thrashing of the individual conductors, frequently resulting in
inadequately supported cables jumping out of their cable tray
or raceway systems. Such unrestrained cable movement can
cause cable damage, damage to surrounding equipment and
possible injury.

A European Standard now exists — EN 50368:2003, Cable
Cleats for Electrical Installations. This Standard was
approved by CENELEC (the European Committee for
Electrotechnical Standardization) in September 2003 and
published in October 2003. EN 50368:2003 has the status
of an approved British Standard.




IEx Cable Cleats Trefoils for Single
Core Cables

Good engineering practice for the use of single core cables without the
use of conduit systems is to use cable cleats to minimize downtime and
potential dramatic destruction of the cable systems and surrounding
environment

‘i"“"——-,-

= Wiagi S




IEx Cable Cleats Trefoils for Single
Core Cables




IEx Cable Cleats Trefoils for Single
Core Cables




IEx Typical Installation of single core cable

Number of three-phase Use as a
Method of installation in Table 3 Nu,:‘::e: of circuits (note 4) multiplier to
4 1 2 3 rating for
Touching
Perforated ! 0.98 091 087 | Three cables in
trays 31 0.96 0.87 0.81 horizontal
(note 2) 095 | 085 | 078 formation
Vertical .
perforated 1 0.96 0.86 - Three cables in
trays 31 vertical
2 0.95 0.84 - formation
(note 3)
Ladder
supports, 82 1 1.00 0.97 0.96 Three cables in
33 0.98 0.93 0.89 horizontal
cleats, etc. formation
(note 2) 34 0.97 0.90 0.86
Perforated 1 1.00 0.98 0.96
trays 31 0.97 0.93 0.89
(note 2) 0.96 0.92 0.86
Vertical
perforated a1 1 1.00 0.91 0.89 Three cables in
trays 2 1.00 0.90 086 trefoil formation
(note 3)
Ladder 32 1 1.00 1.00 1.00
supports,
cleats, etc. | 33 2 0.97 0.95 0.93
(note 2) 34 0.96 0.94 0.90
NOTE 1 Factors are given for single layers of cables (or trefoil groups) as shown in the table and do not apply
when cables are installed in more than one layer touching each other. Values for such installations may be
significantly lower and must be determined by an appropriate method.
NOTE 2 Values are given for vertical spacings between trays of 300 mm. For closer spacing the factors should be
reduced.
NOTE 3 Values are given for horizontal spacing between trays of 225 mm with trays mounted back to back and at
least 20 mm between the tray and any wall. For closer spacing the factors should be reduced.
NOTE 4 For circuits having more than one cable in parallel per phase, each three phase set of conductors should
be considered as a circuit for the purpose of this table.




