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CERTIFICATE FKVNORD

Management system as per
EN ISO 9001 : 2000

In accordance with TOV NORD CERT procedures, it is hereby certified that

ASSURED PROTECTION VISTA
A.P.V For Cables Management Systnms S

P.O. Box: Sbheneh 76,
Daraa Old St.,
Damascus, Syria

applies a managemenl! system in line with the above standard for the following scope

Manufacturing of cables management systems; Solid systems, trunking
systems, perforated systems, ladder-type systems, flexible system.

Cerlificate Registration No. 44 100 081568 Valid until 2011-08-25
Audit Report No. 3503 6924

C. Xrdud

. D 3m
Certification Body

at TOV NORD CERT GmbH

Essen, 2008-09-26

This certificalion was conducted in accordance with the TUV NORD CERT audiling and certification procedures and is
subject to regular surveillance audits.

TUV NORD CERT GmbH Langemarcksirasse 20 45141 Essen www.luev-nord-cerl.com
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EC DECLARATION OF CONFORMITY

NR: 030709/ APV/01

PRODUCT DESCRIPTION

Solid Cable Tray “Trunking” SCT.

MANUFACTURER
Company : APV for Cables Management Systems
Address : Daraa old ST. Al bardeh Exit
Lipeode and place

Nieuwstraat 60
1381 BD Weesp
The Netherlands
HARMONISATI
This product complies with the Safety

Construction Products Directive 8
Low Vaoltage Directive 2006

athers the following harmonizé

C 61537 NEN-EN 10025-2
O 1461 NEN-EN 50085-1
-EN 50085-2-1

Date:

Signature Manufacturer:

The findings in this vepot refer anly to the sample submirted and do not guaraniee
the Bk oo the rems from which the sample was ebtained 10 be af equal quality.




EC DECLARATION OF CONFORMITY

NR: 030T09/APV/02

PRODUCT DESCRIPTION

Perforated Cable Tray PCT.

MANUFACTURER

APV for Cables Management Systems
Daraa old 5T. Al bardeh Exit

Consultants Europe §
Nicuwsiraat 6{

1381 BD Weesp
The Netherlands

HARMONISATI
This product complies with the Safety

Construction Products Directive 8
Low Voltage Directive 2006

C 61537 NEN-EN 10025-
O 1461 NEN-EN 50085-1
EN-EN 50085-2-1

Dale:

Signature Manufacturer:

The findings in this report vefer only to the sample subumitted and do not guarantee
the Bl of the fiems from which the sample was obratned 1o be of equal quality.




EC DECLARATION OF CONFORMITY

NR: DMTO%APV/O7

PRODUCT DESCRIPTION

Cable Ladder Cover CLC.

MANUFACTURER

Company - APV for Cables Management Systems
Address : Daraa old ST, Al bardeh Exit
Zipcode and place

Consultants Europe
Nicuwstraat 60
1381 BD Weesp
The Netherlands

HARMONISATI

This product complies with the Safety

Construction Products Directive 3
Low Valtage Directive 2006/9

athers the following harmonizé
C 61537 NEN-EN 10025-
0 1461 NEN-EN 50085-1
EN-EN 50085-2-1

Date:

The fincdings in thix report refer only to the sample submitied and do nol guaraniee
thhe Baalk of the itemys from which ohe sample was oftained io be of equal qeality.




EC DECLARATION OF CONFORMITY

NR: 030709/APV/03

PRODUCT DESCRIFTION

Cable Tray Cover CTC.

MANUFACTURER

APV for Cables Management Systems
Daraa old ST. Al bardeh Exit

yria
d. Mazen Al Malat

encral Manager

INVESTIGATED BY

Consultants Furope b

Mieuwstraal 60

1381 BD Weesp

The Netherlands

HARMONISATI
This product complies with the Safen

Construction Products Directive §
Low Voliage Directive 2006/%

C 61537 NEN-EN 10025-
SO 1461 NEN-EN 50085-1
EN-EN 50085-2-1

Date:

Signature Manufacturer:

The findings in this veport refer only to the sample submitted ond do net guarantee
the builk of the items fram which the sample was abtained 1o be of equal qualit.




EC DECLARATION OF CONFORMITY

NR: 030709/ APV/06

PRODUCT DESCRIPTION

Heavy Cable Ladder HCL.

MANUFACTURER

APV for Cables Management Systems
Daraa old ST. Al bardeh Exit

Consultanis Europe
Nieuwstraat 60
1381 BD Weesp

Thix product complies with the Safety

Construction Products Directive 8
Low Voltage Directive 2006

61537 NEN-EN 10025-
O 1461 NEN-EN 50085-1
EN-EN 50085-2-1

Date:

The findings in this seport refer only to the sample submitted and do aot guarantes
the butk of the fems from which the sample was obratned o be of equal qualiry.




EC DECLARATION OF CONFORMITY

NR: 030709/ APV /04

PRODUCT DESCRIPTION

Light Cable Ladder LCL.

MANUFACTURER

APV for Cables Management Systems
Daraa old ST. Al bardeh Exit

Consultants Europe |

Nieuwstraat 60

1381 BD Weesp

The Netherlands

HARMONISATI
This product complies with the Safe

Construction Products Directive #
Low Voltage Directive 2006/9

t others the folfowing harmont.
61537 NEN-EN 10025-
SO 1461 NEN-EN 30085-1
N-EN 50085-2-1

Date:

| Signature Manufacturer:

The findings in this report refer only 1o the sample sebmicred and do not guarantee
rhee baelk anf the items from whick the sample was obtained to be of equal quality.




EC DECLARATION OF CONFORMITY

NR: 030709/ APV/0S

PRODUCT DESCRIPTION

Medium Cable Ladder MCL.

MANUFACTURER

APV for Cables Management Systems
Daraa old ST. Al bardeh Exit

Miewwstraal 60
1381 BD Weesp
The Netherlands

HARMONISATI

This product complies with the Safet

Construction Products Directive 8
Low Voltage Directive 2006

others the following harmonizd
C 61537 NEN-EN 10025-
S0 1461 NEN-EN 50085-1
N-EN 50085-2-1

Place: Date:

Signature Manufacturer;

The findings in this report refer only to the somple submitted and do not guarantes
thie Budk of the ftenws from whtch the sample was abwained ta be of equal gualin




KEMAZ

APV Cables Management Systems Your ref, H.D.G. test perforated cable tray
i Qur ref. 71100516-PGRMNET

P.0. Box: Sbenh 76 115088 Zul/GW

Daara Old St. Albardeh Tel. +31 26 3 56 33 83

DAMASCUS Fax +31 264 45 46 50

E-mail henk.vanzullen@kema.com

Syria

Armhem, May 16, 2011

Subject: Hot deep galvanizing test on a perforated cable tray according the standards
ASTM AS0/A 90M - 01 and EN ISO 1461:1999

Whaom It may concern,

Enclosed you receive the results of the hot deep galvanizing test on the delivered perforated
cable tray with a length of 1000 mm, a height of 50 mm and a width of 400 mm. The
thickness of the cable tray was 1.5 mm. The delivered perforated cable tray has been
galvanized by ELTEL MIDDLE EAST. The hot deep galvanizing tests were performed in
accordance with the standards ASTM AS0/A 9OM — 01 and EN ISO 1461:1899 (TIC order
number TO022804).

Table 1 The results of the determination of the mass of zinc per area by the gravimetric

method
sample number | surface area sample mm® | zinc content mass in gim’
1 . 8892 399
2 11750 381
3 8058 381
average 387
stdev 10

As the standard ASTM AS0/A 90M - 01 only describes the procedures for determining the
weight (mass) of coating on iron or steel sheet no minimum values of the mass of zinc are
menticned in this standard.

KEMA Nederand B, Utrechtseweg 310, 6812 AR Arnhern P.0. Box 5035, 8800 ET Ambem The Nethedands
T+31263569111 F+312638024 77 contact@kema.com www.kema.com Registerad Arnhem 09080262



KEMAX

-2- 71100516-PGR/NET 11-5099

The standard EN 1SO 1461:1989 Annex D.1 states that for steel with a maximum thickness
of 1.5 mm the local coating should be 250 g/m® while the mean coating should be at least
325 g/m®. The measured values in the test of the three samples comply with the standard.
Conclusion

The measured values of zinc on the delivered cable tray comply with the standard ASTM

AS0/A 80M - 01 and the standard EN I1SO 1461:1998 Annex D.1.

Sincerely yours,

KEMA Nederan

H.G. van Zuilén
KEMA Power Generation and Renewablas
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IS0 8001 2000
Reg T9077.%

Place and date

Compiled by

Investigated by

Verified by

By request of

Company

Subject

Reference number

Number of pages

Number of appendices

Task Date

CONSULTANTS €UROPE bv

TECHNICAL & LEGAL EXPERTS

SANS PREJUDICE

Weesp, 16 February, 2010

D. Rubio Borrajo

S. Koumatchev

Mr. R. Glaser Eng & LL.M.
Technical and Legal Expert

MHD.Mazen Al Malat
General Manager

Assured Protection Vista (A.P.V.)
PO Box: Sbeneh76
Damascus - Syria

Design evaluation report for cable management system

230210/APV/DI

78

February 2010



CONSULTANTS €UROPE bv

IS0 9001, 2000 TECHNICAL & LEGAL EXPERTS
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Summary:

A design review of the Cable Tray Systems designs were
evaluated by Consultants Europe BV to determine if the
products comply with the essential requirements out of the
National Electrical Code (NEC) of the United States of
America and the Canadian Electrical Code (CEC) of
Canada.

The Cable Tray Systems were investigated, verified and
concluded that the investigated samples are not in
compliance with the essential requirements of the National
Electrical Code and Canadian Electrical Code according to
the following relevant guidelines and regulations;

1. National Electrical Code and Canadian Electrical Code
2. OSHA 29 CFR 1910.305

3. NEMA VE| — Metal Cable Tray Systems

4. NEMA VE2 - Metal Cable Tray Installation Guidelines

To assure compliance with the essential requirements of the
National Electrical Code and Canadian Electrical Code
Consultants Europe BV has summed up a few
recommendations that can be found in the conclusion of

this report.

This design evaluation report is based on the samples and
documentation delivered to Consultants Europe BV.
Consultants Europe BV cannot be held responsible if the
production is not of the same quality or composition as the
delivered samples. Consultants Europe cannot be held
responsible or liable if any incorrect samples or information
have been delivered.
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CONSULTANTS €UROPE bv

Wog T TECHNICAL & LEGAL EXPERTS
1. INTRODUCTION
1.1 Description of the investigation

The technical and legal company “Consultants Europe BV™ has been assigned by Assured
Protection Vista in Syria to carry out a design investigation for the Cable Management
System in compliance with the product samples and information which has been received.
The design investigation has been based on the essential requirements out of the regulations
and guidelines of the United States of America and Canada,

The investigation only relates to the samples received. Consultants Europe BV cannot
guarantee that the production will be of the same quality as the samples.

TUV ISO 9001-2000

Consultants Europe investigation and certification procedures are in compliance with a TUV
ISO 9001-2000 quality management system.

1.2 Name of the products

The following products are taken into account (see Annex A)

Solid Cable Tray “Trunking” SCT
Perforated Cable Tray PCT

Cable Tray Cover CTC

Light Cable Ladder LCL

Medium Cable Ladder MCL
Heavy Cable Ladder HCL

Cable Ladder Cover CLC



CONSULTANTS €UROPE bv

1S09001 2000 TECHNICAL & LEGAL EXPERTS

Rag "4r7.%

1.3 Standards and guidelines

The products as mentioned under section 1.2 shall comply with the following regulations and
guidelines;

1.3.1 Regulations
The following regulations apply to the products as mentioned under section 1.2;

1. OSHA 29 CFR 1910.305 (a)(3)
Scope: Wiring methods, components, and equipment for general use by the Occupational
Safety and Health Standards

2. National Electrical Code (NEC), NFPA 70, Articles 250, 392 and 800

Scope: This Code covers the installation of electrical conductors, equipment, and raceways;
signaling and communications conductors, equipment, and raceways: and optical fiber cables
and raceways for the following:

e Public and private premises, including buildings, structures, mobile homes,
recreational vehicles, and floating buildings;
Yards, lots, parking lots, carnivals, and industrial substations:
Installations of conductors and equipment that connect to the supply of
electricity;

* Installations used by the electric utility, such as office buildings, warehouses,
garages, machine shops, and recreational buildings, that are not an integral part
of a generating plant, substation, or control ¢center.

FPN: Although the scope of this Code indicates that the Code does not cover installations in
ships, portions of this Code are incorporated by reference into Title 46, Code of Federal
Regulations, Parts 110-113.

* Installations underground in mines and self-propelled mobile surface mining
machinery and its attendant electrical trailing cable

e Installations of railways for generation, transformation, transmission, or
distribution of power used exclusively for operation of rolling stock or installations
used exclusively for signaling and communications purposes

e Installations of communications equipment under the exclusive control of
communications utilities located outdoors or in building spaces used exclusively
for such installations under the exclusive control of an electric utility where such
installations:



CONSULTANTS €UROPE bv

TECHNICAL & LEGAL EXPERTS

a. Consist of service drops or service laterals, and associated metering, or

b. Are located in legally established casements or rights-of-way designated by or
recognized by public service commissions, utility commissions, or other regulatory
agencies having jurisdiction for such installations, or

¢. Are on property owned or leased by the electric utility for the purpose of
communications, metering. generation, control, transformation, transmission, or
distribution of electric energy. FPN to (4) and (5): Examples of utilities may include
those entities that are typically designated or recognized by govemmental law or
regulation by public service/utility commissions and that install, operate, and maintain
electric supply (such as generation, transmission, or distribution systems) or
communication systems (such as telephone, CATV, Internet, satellite, or data services).

Utilitiecs may be subject to compliance with codes and standards covering their regulated
activitics as adopted under governmental law or regulation. Additional information can be
found through consultation with the appropriate governmental bodics, such as state regulatory
commussions, the Federal Energy Regulatory Commission, and the Federal Communications
Commission, (C) Special Permission.

The authority having junisdiction for enforcing this Code may grant exception for the
installation of conductors and equipment that are not under the exclusive control of the
electric utilities and are used to connect the electric utility supply system to the service-
entrance conductors of the premises served, provided such installations are outside a building
or terminate immediately inside a building wall.

3. Individual states may also impose additional regulations

1.3.2 References and guidelines

The following standards have to be in compliance with the products as mentioned under
section 1.2:

1. NEMA VEI - Metal Cable Tray Systems.

Scope: this standard specifies the requirements for metal cable trays and associated fittings
designed for use in accordance with the rules of the Canadian Electrical Code (CEC), Part |,
and the National Electrical Code of the United States of America (NEC). This standard is not
mandatory but it provides guidance for metal cable trays for use in accordance with the NEC.

2. NEMA VE2 - Metal Cable Tray Installation Guidelines.

Scope: this publication addresses shipping, and installing cable tray systems. Information on
maintenance and system modification is also provided. This standard is not mandatory but it
addresses cable installation guidelines covering recciving and unloading material, storage and
general installation practices

Assured Protection Vista A.P.V.
Cable Management System Design Evaluation
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2. DESIGN EVALUATION REPORT

All information in this Design Evaluation Rapport or resulting from work as depicted in this Design
Evaluation Rapport are exclusively intended only for Assured Protection Vista and Consultants Europe
BV, and cannotl be given or transferred to third parties without official written permission from
Consultants Europe BY conforming to the General conditions of Consultants Europe BV. To ensure
protection of our client’s information, documentation or products sent to Consultants Europe BV we
guarantee full confidentiality. This design evaluation rapport is based on the samples and information
delivered to Consultants Europe BY. Consultants Europe BY cannot be held respansible if the production
is not of the same quality or compaosition as the delivered samples. Consultants Europe BV cannot be held
responsible if the samples delivered are damaged during testing or transport, Our General Conditions are
effective to all our offers and services, as deposited at the Chamber of Commerce in Hilversum, namber
321 010 61. You can receive a free copy on request.

The company Assured Protection Vista needs to follow up the assessments indicated in bold and italic. The
indicated provisions need to be supported with digital photograph, relevant documentation, the required
information needs to be made available to the Technical and Legal Department as soon as possible.

Address: Client name: Object:
Assured Protection Vista A.P.V
Damascus, MHD.Mazen Al Malat | Cable Management System
Daara Old St. Al bardeh exit General Manager
P.O. Box: sbenh 76
Syna
Contact(s) at Consultants Europe: | Report number: Date:
S. Koumatchev 230210/APV/01 February 23, 2010
Evaluation performed by: Within the framework | Location:
Mr. David Rubio Borrajo of: Consultants Europe
1. OSHA 29 CFR Nieuwstad 100
1910.305 1381 CE Weesp
2. National Electrical The Netherlands
Code and Canadian
Electrical Code
3. NEMA VEI| — Metal
Cable Tray Systems
4. NEMA VE2 - Metal
Cable Tray Installation
Guidelines
Requirements In conformity with the Assessment
Directive(s)
1) The complete product should be | National Electrical Code | The Cable Management System is
solid and undamaged and; visible solid and undamaged.
Canadian Electrical Code | Checked by
Consultants Europe

Assured Protection Vista AP.V,
Cable Managemens System Design Evaluation
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Address: Client name: Object:
Assured Protection Vista APV
Damascus, MHD.Mazen Al Malat |Cable Managemeni System
Daara Old St. Al bardeh exit General Manager
P.O. Box: shenh 76
Syria
Contact(s) at Consuliants Europe: | Report number: Date:
5. Koumatchev 2302 10/APV/0] February 23, 2010
Evaluation performed by: Within the framework | Location:
Mr. David Rubio Bormajo of: Consultants Europe
1. OSHA 29 CFR Nieuwstad 100
1910.305 1381 CE Weesp
2. National Electrical The Netherlands
Code and Canadian
Electrical Code
3. NEMA VEI — Metal
Cable Tray Systems
4. NEMA VE2 — Metal
Cable Tray Installation
Guidelines
Reguiremenis In conformity with the Assessment
Directive(s)

| National Electrical Code
| and:;
| Canadian Electrical Code

2) The construction of a product
should be solid and undamaged.

The construction of the Cable
Management System is solid and
undamaged.

Checked by

Consultants Europe

3) The essential components of a ' National Electrical Code
product should be sufficiently strong | and;
and durable  Canadian Electrical Code

The essential components of the Cable
Management System are sufficient
strong and durable.

Checked by

Consultants Europe

4) The stability of a product should | National Electrical Code
meet the requirements of the National and;

Electrical Code and the Canadian ' Canadian Elecirical Code
Electnical Code

The stability of the Cable
Management System meets the
requirements of the National
Electrical Code and Canadian
Electrical Code

Checked by

Consultants Europe

Assured Profection Vista APV,

Cable Management Systemn Design Evaluation
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Reg. 7TF-1
Address: Client name: Object:
Assured Protection Vista APV
Damascus, MHD.Mazen Al Malai | Cable Management System
Daara Old St. Al bardeh exit General Manager
P.O. Box: sbenh 76
Syria
Contact(s) at Consultants Europe: | Report number: Date:
S. Koumatchev 2302 10/ APV/D] February 23, 2010
Evaluation performed by: Within the framework |Location:
Mr. David Rubio Borrajo of: Consultants Europe
1. OSHA 29 CFR Nieuwstad 100
1910.305 1381 CE Weesp
2. National Electrical The Netherlands
Code and Canadian
Electrical Code
3. NEMA VEI - Metal
Cable Tray Systems
4. NEMA VEZ — Metal
Cable Tray Installation
Guidelines
Regquirements In conformity with the Assessment
Directive(s)

5) The essential components of a
product should be sufficiently
flexible.

Mational Electrical Code
and:
Canadian Electrical Code

The essential components of the Cable
Management System are sufficient
flexible.

Checked by

Consultants Europe

) The finishing of a product should
be visibly in a good state. Damages
may not cause design risks

Mational Electrical Code
and;
Canadian Electrical Code

The finishing of the Cable
Management System 1s in a correct
state and there were no damages
which could cause design risks
noticeable.

Checked by

Consultants Europe

7) Materials used for the construction
of the product or products used and
created by its usage may not cause
any hazard for the design or health of
the persons exposed

MNational Electrical Code

and;
Canadian Electrical Code

The materials used for the
construction of the Cable
Management System cannot cause
any hazard for the design or health of
the persons exposed.

Checked by

Consultants Europe

Assured Protection Vista A.P.V.

10

Cable Management System Design Evaluation




150 G001 2000

CONSULTANTS €UROPE bv

TECHNICAL & LEGAL EXPERTS

Rag, 7977-1
Address: Client name: Object:
Assured Protection Vista APV
Damascus, MHD Mazen Al Malat | Cable Management System
Daara Old St. Al bardeh exit General Manager
P.0O. Box: sbenh 76
Svyria
Contact(s) at Consultants Europe: | Report number: Date:
S. Koumatchev 230210/APV/01 February 23, 2010
Evaluation performed by: Within the framework | Location:
Mr. David Rubio Borrajo of: Consultants Europe
1. OSHA 29 CFR Nieuwstad 100
1910.305 1381 CE Weesp
2. National Electrical The Netherlands
Code and Canadian
Electrical Code
3. NEMA VE1 - Metal
Cable Tray Systems

4. NEMA VE2 — Metal
Cable Tray Installation
Guidelines

Requirements

In conformity with the
Directive(s)

Assessment

8} A product should meet the
requirements of the required standard

MNational Electrical Code
and;

Canadian Electrical Code
and;

NEMA VE 1-2009 and:
NEMA VE 2-2000

The Cable Management System is in
accordance with all relevant articles of
the required standard.

Checked by

Consultants Europe

93 Cable trays shall have suitable
strength and rigidity to support the
intended wiring,

Mational Electrical Code
and;

Canadian Electrical Code
and;

NEMA VE 1-2009 and;
NEMA VE 2-2000)

The marketing literature includes a
case study of strength calenlation
(resistance to bending) for a cable
tray section. Cable tray strengths,
loading and proper support are not
addressed in the design instructions.
This must be modified (see
recommendations in conclusion of
this report) and send back to
Consultants Europe for verification.
Checked by

Consuftants Europe

Assured Protection Vista APV,

11

Cable Managemens System Design Evaluation
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Address: Client name: Object:
Assured Protection Vista A.P.V
Damascus, MHD.Mazen Al Malat | Cable Management System
Daara Gld. S[. ﬁl hﬂ-rd-Eh Exit G&Hﬂ'ﬁf’f Mﬂﬂﬂgﬂr
P.O. Box: shenh 76
Syria
Contact(s) at Consultants Europe: | Report number: Date;
S. Koumatchev 230210/APV/01 February 23, 2010
Evaluation performed by: Within the framework |Location:
Mr. David Rubio Borrajo of: Consultants Europe
1. OSHA 29 CFR Mieuwstad 100
1910.305 1381 CE Weesp
2. National Electrical The Netherlands
Code and Canadian

Electrical Code

3. NEMA VE1 — Metal
Cable Tray Systems

4, NEMA VE2 - Metal
Cable Tray Installation
Guidelines

Reqguirements

In conformity with the
Directive(s)

Assessment

10) Edges and comers of a product
should be correctly trimmed

National Electrical Code
and:
Canadian Elecirical Code

The edges and corners of the Cable
Management System are evaluated
and there are no visible imperfections
established.

Checked by

Consultants Europe

11) A product should work without
any noticeable problem(s)

Mational Electrical Code
and;
(Canadian Electrical Code

The working of the Cable
Management System has been
established.

Checked by

Consultants Curope

12) A product should function
without any noticeable problem(s)

MNational Electrical Code
and;
Canadian Electrical Code

We have established the Cable
Management Systern functions
without problems.

Checked by

Consultants Europe

Assured Protection Vista ALV,

12

Cable Management System Design Evaluation
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Address: Client name: Object:
Assured Protection Vista APV
Damascus, MHD.Mazen Al Malat | Cable Management System
Daara Old St. Al bardeh exit General Manager
P.O. Box: sbenh 76
Syria
Contact(s) at Consultants Europe: | Report number: Date:
8. Koumatchev 2302 10/APV/D] February 23, 2010
Evaluation performed hy: Within the framework | Location:
Mr. David Rubio Borrajo of: Consultants Europe
1. OSHA 29 CFR Nieuwstad 100
1910.305 1381 CE Weesp
2. National Electrical The Netherlands
Code and Canadian
Electrical Code
3. NEMA VEI — Metal
Cable Tray Systems

4. NEMA VE2 — Metal
Cable Tray Installation
Guidelines

Requirements

In conformity with the
Directive(s)

Assessment

13) Cable trays and their fittings are
to be identified for the inlended use.
Allowed uses in accordance with
support system for service
conductors, feeders, branch circuits,
communications circuils, control
circuits, and signaling circuits. Only
the wiring methods noted in Table
3923 can be used with cable trays,

National Electrical Code
Table 3923

and;

Canadian Electrical Code
and;

OSHA 29 CFR 1910.305

The design instructions and
marketing literature reviewed do not
address intended use.

This must be modified (see
recommendations in conelusion of
this report) and send back 1o
Consieltants Enrope for verification.
Checked by

Consultants Europe

14) In the production of the produet,
precaution measures must be taken in
order to prevent falling or flying out
of objects, which may cause a
hazard, such in conformity with the
essential requirements of the
National Electrical Code and
Canadian Electrical Code

Mational Electrical Code
and;
Canadian Electrical Code

Precautions measures have been taken
at the Cable Management System to
prevent objects from falling or flying
off, which may cause a hazard.
Checked by

Consultants Europe

Assured Protection Vista APV

13

Cable Management System Design Evaluation




CONSULTANTS €UROF’E bv

g, P TECHNICAL & LEGAL EXPERTS
Address: Client name: Object:
Assured Protection Vista APV
Damascus, MHD.Mazen Al Malat | Cable Management System
Daara Old St. Al bardeh exit General Manager
P.O. Box: shenh 76
Syria
Contact(s) at Consultants Europe: | Report number: Date:
S. Koumatchev 230210/ APV/D1 February 23, 2010
Evaluation performed by: Within the framework | Location:
Mr. David Rubio Borrajo of: Consultants Europe
1. OSHA 29 CFR. Nieuwstad 100
1910305 1381 CE Weesp
2. National Electrical The Netherlands
Code and Canadian

Electrical Code
3. NEMA VE1 — Metal

Cable Tray Systems
4. NEMA VE2 - Metal
Cable Tray Installation
Guidelines
Requirements In conformity with the Assessment
Directive(s)
15) All metallic cable tray systems | National Electrical Code | The design instructions and
are to be bonded and grounded articles 250 and 392.7 marketing literature do not address
{protectively earthed). A steel or and; appropriate grounding and bonding

aluminum cable tray system can
serve as the equipment grounding
{earthing) conductor means under the
conditions named in the National
Electrical and Candian Electrical
Code.

Canadian Electrical Code

means or whether the cable tray
systems are intended for use as
equipment grounding conductors,
This must be modified (see
recommendations in conclusion of
this report) and send back to
Consultants Europe for verification.
Checked by

Consultants Europe

16) Parts of a preduct, which form
any hazard, must be designed so that
the users health will not be affected

Mational Electrical Code
and;
Canadian Electrical Code

There are no parts of the Cable
Management System which form any
hazard to the user’s health in normal
use.

Checked by

Consultants Europe

17} A product must be designed and
constructed to avoid any risk to the
end product when fastened.

Mational Electrical Code
and;
Canadian Electrical Code

The Cable Management System 1s
designed and constructed in such a
manner that any risk to the end
product when fastened is avoided.
Checked by

Consultants Europe

Assured Protection Vista A.PV,

14
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150 Q00T 2000

CONSULTANTS €UROPE bv

TECHNICAL & LEGAL EXPERTS

Rag 70771
Address: Client name: Object:
Assured Protection Vista A.P.V
Damascus, MHD.Mazen Al Malat | Cable Management System
Daara Old St. Al bardeh exit General Manager
P.0O. Box: sbenh 76
Syria
Contact(s) at Consultants Europe: | Report number: Date:
S. Koumatchev 230210/APV/01 February 23, 2010
Evaluation performed by: Within the framework | Location:
Mr., David Rubio Borrajo of: Consultants Europe

1. OSHA 29 CFR
1910.305

2. National Electrical
Code and Canadian
Electrical Code

3. NEMA VE1 — Metal
Cable Tray Systems

4. NEMA VE2 — Metal
Cable Tray Installation
Guidelines

Nieuwstad 100
1381 CE Weesp
The Netherlands

Requirements

In conformity with the
Directive(s)

Assessment

1 8) Maintenance works should be
able to be performed to a product in a
safe way

Mational Electrical Code
and;

Canadian Electrical Code

Maintenance on the Cable
Management System can be
performed in a safe way.

Checked by
Consultants Europe

19) The installation instructions
provided with the cable tray system
shall address the following:

l. Intended use, including acceptable
types of environment;

2. Installation guidelines, including
allowable fill, maximum weight, wire
secure grounding and bonding,
accessibility of the system, proper
support of the cable tray system

National Electrical Code
and:

Canadian Electrical Code
and;

NEMA VE 1-2009

and:

NEMA VE 2-2000

The items indicated in 1) and 2) and
as noted also in this Design
Inspection checklist under numbers
13 and 70, the items are not
adequately addressed in the
marketing literature or in the design
instructions. This must be modified
(see recommendations in conclusion
of this report) and send back to
Consultants Europe for verification.
Checked by

Consultants Europe




CDNSULTANTS €UROPE bv

180 #4000 TECHNICAL & LEGAL EXPERTS
Address: Client name: Object:
Assured Protection Vista APV
Damascus, MHD.Mazen Al Malat | Cable Management System
Daara Old St. Al bardeh exit General Manager
P.O. Box: sbenh 76
Syria
Contact(s) at Consultants Europe: | Report number: Date:
S. Koumatchev 230210/APV/01 February 23, 2010
Evaluation performed by: Within the framework |Location:
Mr. David Rubio Borrajo of: Consultants Europe
1. OSHA 29 CFR Nieuwstad 100
1910.305 1381 CE Weesp
2. National Electrical The MNetherlands
Code and Canadian

Electrical Code

3. NEMA VEI — Metal
Cable Tray Systems

4. NEMA VE2 — Metal
Cable Tray Installation
Guidelines

Requirements

In conformity with the
Directive(s)

Assessment

20) All user manuals need to be
present together with the product

NEMA VE-1-2009
and;
NEMA VE-2-2000

The user’s manuals of the Cable
Management System must be made
clear to the operator by means of an
installation manual. This must be
controlled by the technical and legal
experts of Consultants Europe,
Checked by

Consultanis Europe

21) Hazards for the product should
be precluded or limited as much as
possible (the design measures as
worked into the product during
design).

Mational Electnical Code
and:
Canadian Electrical Code

The Cable Management System
product hazards (the design Measures
as worked into the product during
design) are precluded or limited as
much as possible.

Checked by

Consultants Europe

22) For hazards that cannot be
precluded, the necessary design
measures must be undertaken

Mational Electrical Code
and:
Canadian Electrical Code

For hazards that cannot be precluded
the necessary design measures have
been undertaken.

Checked by
Consultants Europe

Assured Protection Vista APV,

16
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CONSULTANTS €UROPE bv

i TECHNICAL & LEGAL EXPERTS
Address: Client name: Ohject:
Assured Protection Vista A.P.V
Damascus, MHD.Mazen Al Malat | Cable Management System

Daara Old St. Al bardeh exit
P.0. Box: sbenh 76

Syria

General Manager

Contact(s) at Consultants Europe: | Report number: Date:
S. Koumatchev 230210/APV/01 February 23, 2010
Evaluation performed by: Within the framework | Location:
Mr. David Rubio Borrajo of: Consultants Europe
1. OSHA 29 CFR Nieuwstad 100
1910.305 1381 CE Weesp
2. National Electrical The Netherlands
Code and Canadian
Electrical Code
3. NEMA VEI - Metal
Cable Tray Systems
4. NEMA VE2 - Metal
Cable Tray Installation
Guidelines
Requirements In conformity with the Assessment
Directive(s)

23) The product(s) must be suitable
for construction works as a whole
and in their separate part

Mational Electrical Code
and;
Canadian Electrical Code

The Cable Management System is
suitable for constructions works.
Checked by

Consultants Europe

24) The product(s) must be suitable
for their intended use

Mational Electrical Code
and;
Canadian Electrical Code

The Cable Management System 13
suitable to use for the intended use.
Checked by

Consultants Europe

25) The workings of a product must
be subjected to regulations
containing the essential requirements

Mational Electrical Code
and:
Canadian Electrical Code

The Cable Management System is
subjected 1o the essential requirements
out of the applicable regulations,
Checked by

Consultants Europe

26) The essential requirements must
concern actions which are
foreseeable

Wational Electrical Code
and;
Canadian Electrical Code

The Cable Management System was
subjected to foreseeable essential
requirements.

Checked by

Consultants Europe

Asgsured Protection Vista A F.V.

§ BF )
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150 @007, 2000
Heg. 79771

CONSULTANTS EUROPE bv

TECHNICAL & LEGAL EXPERTS

Address: Client name: Object:
Assured Protection Vista A.P.V
Damasecus, MHD.Mazen Al Malat | Cable Management System
Daara Old St. Al bardeh exit General Manager
P.0O. Box: sbenh 76
Syria
Contact(s) at Consultants Europe: | Report number: Date;
5. Koumatchey 230210/ APV/01 February 23, 2010
Evaluation performed by: Within the framework |Location:
Mr. David Rubio Borrajo of: Consultants Europe
1. OSHA 29 CFR Nieuwwstad 100
1910305 1381 CE Weesp
2. National Electrical The Netherlands
Code and Canadian
Electrical Code
3, NEMA VE1 — Metal
Cable Tray Systems
4. NEMA VE2 — Metal
Cable Tray Installation
Guidelines
Requirements In conformity with the Assessment
Directive(s)

27) The product must be designed
and built in such a way that the
loadings that are liable to act on it
during its constructions and use will
not lead to collapse of the whole or
part of the work.

Mational Elecirical Code
and;
Canadian Electrical Code

The Cable Management System is
designed and built in such a way that
the liable loadings acting during the

| construction and use do not lead to

collapse of the whole or part of the
work.

Checked by

Consultants Europe

28) The product must be designed
and built in such a way that the
loadings that are liable to act on it
during its constructions and use will
not lead to major deformations to an
inadmissible degree

National Electrical Code
and;
Canadian Electrical Code

The Cable Management System is
designed and built in such a way that
the liable loadings acting during the
construction and use do not lead to
major deformations to an inadmissible
depree.

Checked by

Consultants Europe

Assured Protection Vista APV,
Cable Management System Design Evaluation
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ONSULTANTS €UROPE bv

TECHNICAL & LEGAL EXPERTS
Address: Client name: Ohject:
Assured Protection Vista APV
Damascus, MHD . Mazen Al Malat | Cable Management System
Daara Old St. Al bardeh exit General Manager
P.O. Box: shenh 76
Syria
Contact(s) at Consultants Europe: | Report number: Date:
5. Koumatchev 230210/APV/01 February 23, 2010
Evaluation performed by: Within the framework | Location:
Mr. David Rubio Borrajo of: Consultants Europe
1. OSHA 29 CFR Mieuwstad 100
1910.305 1381 CE Weesp
2. National Electrical The Netherlands
Code and Canadian
Electrical Code
3. NEMA VE1  Metal
Cable Tray Systems
4, NEMA VL2 — Metal
Cable Tray Installation
Guidelines
Requirements In conformity with the Assessment

Directive(s)

297 The product must be designed
and built in such a way that the
loadings that are liable to act on it
during its constructions and use will
not lead to damage to other parts of
the works or to fittings or installed
equipment as a result of major
deformation ol the load-bearning
construction

Mational Electrical Code
and;
Canadian Electrical Code

The Cable Management System is
designed and built in such a way that
the liahle loadings acting during the
construction and use do not lead to
damage to other parts of the works or
Lo fitings or installed equipment as a
result of major deformation of the
load-bearing. construction

Checked by

Consultants Europe

30) The product must be designed
and built in such a way that the
loadings that are liable to act on it
during its constructions and use will
not lead 1o damage by an event (o an
extent disproportionate to the original
cause,

Mational Electrical Code
and:
Canadian Electrical Code

The Cable Management System is
designed and built in such a way that
the liable loadings aclting during the
construction and use do not lead to
damage by an event to an extent
disproportionate to the original cause.
Checked by

Consultants Europe

Aszsured Protecton Vista APV,

19
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CONSULTANTS €UROF"E bv

5090012000 TECHNICAL & LEGAL EXPERTS
Address: Client name: Object:

Assured Protection Vista APV

Damascus, MID Mazen Al Malat | Cable Management System

Daara Old St. Al bardeh exit General Manager

P.O. Box: sbenh 76

Syria

Contact(s) at Consultants Europe: | Report number: Date:

Directive(s)

5. Koumatchev 23021 0/APVID February 23, 2010
Evaluation performed by: Within the framework | Location:
Mr. David Rubio Borrajo of: Consultants Europe
1. OSHA 29 CFR Nieuwstad 100
1910.305 1381 CE Weesp
2. National Electrical The Netherlands
Code and Canadian
Electrical Code
1. NEMA VEI — Metal
Cable Tray Systems
4. NEMA VE2 — Metal
Cable Tray Installation
Guidelines
Requirements In conformity with the Assessment

31) The product must be designed
and built in such a way that it does
not present unacceplable risks of

accidents in service or in operation

Wational Elecirical Code
and;
Canadian Electrical Code

The Cable Management System is
designed and built in such a way that
it does not present unacceptable risks
of accidents during its service or
operation,

Checked by

Consultants Europe

32) The product shall be designed
efficiently on the basis of sound
knowledge of the construction
project and the structural
reguirements of the constructions
waorks

Mational Electrical Code
and:
Canadian Electrical Code

The Cable Management System is
designed efficiently on the basis of
sound knowledge and the structural
requirements.

Checked by

Consultants Europe

33) The product must be tested and
verified according to the applicable
standards to complete the
construction procedure for

| economical installation of the

| construction works

Mational Electrical Code
and;
Canadian Flectrical Code

The Cable Management System is
tested and verilied according to the
applicahle standards

Checked by

Consultants Europe

Assured Protection Vista A.P.V.

20
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150 BN 2000

CONSULTANTS €UROPE bv

TECHNICAL & LEGAL EXPERTS

Ry TOT7-Y
Address: Client name: Object:
Assured Protection Vista APV
Damascus, MHD.Mazen Al Malat | Cable Management System
Daara Old S't Al bﬂTdEh Exit G&'ﬂﬁ‘ﬂf Manﬂge‘r

P.O. Box: sbenh 76
Syria

Contact(s) at Consultants Europe:
S. Koumatchev

Evaluation performed by:
Mr. David Rubio Borrajo

Report number: Date:
2I021WAPVIOL February 23, 2010
Within the framework |Location:

of: Consultants Europe
1. OSHA 29 CFR Nieuwstad 100
1910.305 1381 CE Weesp

2. National Electrical The Netherlands
Code and Canadian

Electrical Code

3. NEMA VEI — Metal
Cable Tray Systems

4. NEMA VEZ2 - Metal
Cable Tray Installation
Guidelines

Requirements

In conformity with the
Directive(s)

34) Sufficient information to assist in
the design and installation of the
constructions workings should be
provided prior to, and updated
during, the execution of the works.

Assessment

NMational Electrical Code
and;
Canadian Electrical Code

35) All constructions systems shall
have been subjected to at least one
system test to verify the competence
of the system.

All the relevant information for the
Cable Management System was
provided to the technical and legal
experts of Consultants Eurape.,
Checked by

Consultants Europe

National Electrical Code
and:
Canadian Electrical Code

The Cable Management System has
been subjected to at least one system
test and the competence of the
systems has been verified.

Checked by

Consultants Europe

36) All materials used shall be
mutually compatible.

Mational Electrical Code
and;
Canadian Electrical Code

All the materials used for the Cable
Management System are mutually
compatible,

Checked by

Consultants Europe

Assured Protection Vista APV,

21

Cable Management Svstern Design Evaluation




ONSULTANTS €UROPE bv

1509001 2000 TECHNICAL & LEGAL EXPERTS
Address: Client name: Object:

Assured Protection Vista APV

Damascus, MHD Mazen Al Malat | Cable Management System

Daara Old St. Al bardeh exit General Manager

P.O. Box: sbenh 76

Syria

Contact(s) at Consultants Europe: | Report number: Date:

5. Koumatchev 230210/APV/R] February 23, 2010

Evaluation performed by: Within the framework | Location:

Mr. David Rubic Borrajo

of:

1. OSHA 29 CFR
1910.305

2. National Electrical
Code and Canadian
Electrical Code

3. NEMA VEI — Metal
Cable Tray Systems

4, NEMA VE2 — Metal
Cable Tray Installation
Guidelines

Consultants Europe
MNieuwstad 100
1381 CE Weesp
The Netherlands

Requirements

In conformity with the
Directive(s)

Assessment

37) The overall design of the product
should address the load and
constrains of loading imposed on the
overall structure as in accordance
with the stipulated requirements

National Electrical Code
and;
Canadian Electrical Code

The overall design of the Cable
Management System addresses the
load and constrains of loading
imposed on the overall structures as in
accordance with the relevant
standards.

Checked by

Consullants Europe

38} The overall design of the product
should address the load distribution
of the arrangement on the structure
during stressing and during the
design life of the structure

MNational Electrical Code
and:
Canadian Electrical Code

The overall design of the Cable
Management Svstem addresses the
load distribution of the arrangement
on the structure during stressing and
during the design life of the structure
as in accordance with the relevant
standards

Checked by

Consultants Europe

19) The overall design of the product
should ensure structural stability at
all times

Mational Electrical Code
and;
Canadian Electrical Code

The overall design of the Cable
Managemen! SVstem ensures
structural stability at all times.
Checked by

Consultants Curope

Assured Protection Vista APV,

22
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CONSULTANTS €UROPE bv

sow 200 TECHNICAL & LEGAL EXPERTS
Address: Client name: Object:

Assured Protection Vista APV

Damascus, MHD.Mazen Al Malat | Cable Management System

Daara Old 5t. Al bardeh exit General Manager

P.O. Box: sbenh 76
Syria

Contact(s) at Consultanis Europe: | Report number: Dhate:
5. Koumatchewv 2302 10/APV/01 February 23, 2010
Evaluation performed by: Within the framework | Location:
Mr. David Rubio Borrajo of: Consultants Europe
1. OSHA 29 CFR Nieuwstad 100
1910.305 1381 CE Weesp
2. National Electrical The Netherlands
Code and Canadian
Electrical Code
3. NEMA VE1 - Metal
Cable Tray Systems
4. NEMA VE2 — Metal
(Cable Tray Installation
Guidelines
Requirements In conformity with the Assessment

Directive(s)

40) The components of the product
shall withstand the siresses likely to
occur under classified minimum
temperature for storage and transport,
installation and application and
maximum temperatare for
application and during recommended
imstallation practice and usage.

Mational Electrical Code
and;
Canadian Electrical Code

I'he compaonents of the Cable
Management System can withstand
the stresses likely to occur under
classified minimum temperature for
storape and transport, mstallation and
application and maximum lemperature
for application and during
recommended installation practice and
usage.

Checked by Consultants Europe

41} The Marking on the Cable
Management System shall be durable
and easily legible.

Mational Electrical Code
and:
Canadian Elecirical Code

The Marking on the Cable
Management System is durable and
gasily legible,

Checked by Consultants Europe

42) The manufacturer shall provide
in his documentation all information
necessary for the proper and safe
installation and use

Wational Electrical Code
and;
Canadian Electnical Code

[n the documentation of the Cable
Management System all information
1s provided for the proper and sate
installation and usc.

Checked by

Consultants Europe

Asgsured Protection Vista APV,
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IS0 9001.2

CONSULTANTS EUROPE bv

TECHNICAL & LEGAL EXPERTS

Reg TUTT-A

Address: Client name: Object:

Aszsured Protection Vista APV

Damascus, MHD.Mazen Al Malat | Cable Management System
Daara Old St. Al hardeh exit General Mmmg&r

P.0. Box: sbenh 76
Svyria

Contact(s) at Consultants Enrope: | Report nomber: Date:

8. Koumatchev 230210/ APV February 23, 2010

Evaluation performed by: Within the framework | Location:

Mr. David Rubio Borrajo of: Consultants Furope
1. OSHA 29 CFR Mieuwstad 100
1910.305 1381 CE Weesp
2. National Electrical The Netherlands
Code and Canadian
Electrical Code

3. NEMA VE]1 — Metal
Cable Tray Systems

4 NEMA VE2 — Metal
Cable Tray Installation
Guidelines

Requirements

In conformity with the
Directive(s)

Assessment

43) Any surface or edge shall not
damage the insulated conductors or
cables.

Mational Electrical Code
and;
Canadian Electrical Code

The surface and edges of the Cable
Management System will not damage
the insulated conduciors or cables.
Checked by

Consultants Europe

44) Screws, studs or other securing
devices provided shall be fitted so as
not to damage the insulated
conductors or cables.

Wational Elecirical Code
and:
Canadian Electrical Code

The screws, studs or other securing
devices provided to the Cable
Manapement System are fitted so as
not to damage the insulated
conductors or cables.

Checled by

Consultants Europe

45) Screwed connections and other
mechanical connectinns shall
withstand the mechanical stresses
during installation and normal use.

Mational Electrical Code
and;
Canadian Elecirical Code

The serewed connections and other
mechanical connections of the Cable
Management System can withstand
the mechanical stresses during
installation and nortmal use,
Checked by

Consultants Europe

Assured Protection Vista APV,
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150 500 2004

CONSULTANTS €UROPE bv

TECHNICAL & LEGAL EXPERTS

Ry, TETT.®
Address: Client name: Object:
Assured Protection Vista APV
Damascus, MHD.Mazen Al Malat | Cable Management System

Daara Old St. Al bardeh exat
P.O. Box: shenh 76
Syria

General Manager

Contact(s) at Consultants Europe: | Report number: Date:

S. Koumatchev 230210/APV/01 February 23, 2010

Evaluation performed by: Within the framework |Location:

Mr. David Rubio Borrajo of: Consultants Europe
1. O5HA 29 CFR Niewwstad 100
1910.305 1381 CE Weesp
2. National Electrical The Netherlands
Code and Canadian

Electrical Code

3. NEMA VEI — Metal
Cable Tray Systems

4. NEMA VE2 — Metal
Cable Tray Installation
Guidelines

Requirements

I'n conformity with the
Directive(s)

Assessment

46) Inlet openings of the product
shall allow the introduction of
conduits and/or the like, or the
protective covering of the cable al
least | mm into the system
component, in order to maintain the
mechanical protection.

WMational Electrical Code
and;
Canadian Electrical Code

The inlet openings of the Cable
Managemenl Svstem allow the
introduction of conduits and/or the
like, or the protective covering of the
cable at least | mm into the system
component,

Checked by

Consultants Europe

47) Membranes and the like which
prevent access to live parts shall
withstand the mechanical stresses
occurring in normal use.

Mational Eleetrical Code
and;
Canadian Electrical Code

Membranes and the like of the Cable
Management System which prevent
access to live parts can withstand the
mechanical stresses occurring in
normal use,

Checked by

Consultants Europe

48) Cable anchorage shall relieve
conductors from strain in terminals or
terminations by resisting the pull and
twist forces on cable.

National Electrical Code
and;
Canadian Electrical Code

The cable anchorage of the Cable
Management System relieves
conductors from strain in terminals or
terminations by resisting the pull and
twist forces on cable.

Checked by

Consultants Europe

Assured Protection Vista APV,
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CONSULTANTS €UROF’E bv

150 9001 200 TECHNICAL & LEGAL EXPERTS
Address: Client name: Object:

Assured Protection Vista APV

Damascus, |MHD Mazen Al Malat | Cable Management System

Daara Old St. Al bardeh exit
P.O. Box: sbenh 76

| Byria

General Manager

| Contact(s) at Consultants Europe: | Report number: Date:
S. Koumatchev 230210/APV/0] February 23, 2010

| Evaluation performed by: Within the [ramework |Localion:

| Mr. David Rubio Bamrajo of: Comsultants Europe
1. OSHA 29 CFR Nieuwstad 100
1910.305 1381 CE Weesp
2. National Electrical The Netherlands
Code and Canadian
Electrical Code
3. NEMA VEI — Metal
Cable Tray Systems
4. NEMA VE2 — Metal
Cable Tray Installation
Guidelines

Requirements In conformity with the Assessment
Directive(s)

49) The product shall have adeguate
mechanical strength.

Mational Electrical Code
and;
Canadian Electrical Code

The Cable Management System has
adequate mechanical strength.

Checked by
Consultants Europe

50) The product shall have adequate

| conductivily.

Mational Electrical Code
and;
Canadian Electrical Code

The cables uged in the Cable
Management System are always
double isolated.

Checked by

Consultants Europe

51) Non-metallic system components
and composite system components
which might be exposed to abnormal
heat due to electrical offects and
deterioration of which might impair
the design of the system, shall not
initiate fire,

MWational Flectrical Code
and;
Canadian Electrical Code

The non-metallic components and
composile componenls of the Cable
Management System which might be
exposed to abnormal heat due to
electrical effects and deterioration of
which might impair the design of the
system, do not initiate fire.

Checked by

Consultants Europe

Assured Protecton Vista APV,
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Address:

Assured Protection Vista APV
Damascus,

Daara Old 5t. Al bardeh exit
P.O. Box: shenh 76

Swvria

ONSULTANTS €UROF’E bv

TECHNICAL & LEGAL EXPERTS

Client name:

MHD . Mazen Al Malat
General Manager

Object:

Cable Management System

Contact(s) at Consultants Europe:
S. Koumatchev

Evaluation performed by:
Mr. David Rubio Borrajo

Report number: Date:

230210/ APV Febrnary 23, 2010
Within the framework | Location:

of: Consultants Europe
1. OSHA 29 CEFR Mieuwstad 100
1910.305 1381 CE Weesp

2. National Electrical The Metherlands

Code and Canadian
Electrical Code
3. NEMA VE1 — Metal

| Cable Tray Syslems
4. NEMA VE2 — Metal

Cable Tray Installation
Guidelines

Requiremenis

In conformity with the
Directive(s)

Assessment

52) Non metalliv system components
and composite system components
shall not actively contribute to fire.

Nalional Elecirical Code
and:
Canadian Electrical Code

The non metallic components and
composite components of the Cahle
Management System de not actively
contribute to fire.

53) Non-flame propagating
CTS/CDS shall either not ignite or if
ignited, shall not continue to hurn
when the source of ignition is
removed.

Mational Electncal Code
anid;
Canadian Electrical Code

The non-flame propagating of the
Cable Management System docs not
ignite or if ignited, does not continue
to burn when the source of ignition is
removed

Checked by

Consultants Europe

54) A product, when assembled and
installed according to the
manufacturer's instructions, shall
provide adeguate protection
according to the classification
declared by the manulaclurer.

Mational Electrical Code
and;
Canadian Electrical Code

The Cable Management System, when
assembled and installed according to
the manufacturer's instructions,
providas adequate protection
according 1o the classification
declared by the manufacturer.
Checked by

Consultants Europe

Assured Protection Vista APV,
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CONSULTANTS €UROPE bv
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Address: Client name: Object:
Assured Protection Vista APV
Damascus, MHD Mazen Al Malai | Cable Management System
Daara Old St. Al bardeh exit General Munager
P.O. Box: shenh 76
Syria
Contact(s) at Consultants Earope: | Report number: Date:
S. Koumatchev 2302 10/ATV/01 February 23, 2010
Evaluation performed by Within the framework |Location:
Mr. David Rubio Borrajo of: Consultants Europe
1. OSHA 29 CFR Mieuwstad 100
1910.305 1381 CE Weesp
2. National Electrical The Netherlands
Code and Canadian
Electrical Code
3. NEMA VEI - Metal
Cable Tray Systems

4. NEMA VE2 — Moeial
Cable Tray Installation
Guidelines

Requirements

In conformity with the
Directive(s)

Assessmeﬁt

55) Cable management products are,
in normal use, passive in respect of
electromagmetic influences (emission
and immunity).

Mational Electrical Code
and:
Canadian Flectrical Code

The Cable Management System 1s, in
normal use, passive in respect of
electromagnetic influences (emission
and immunily).

Checked by

Consultants Eurcpe

56) The entire product must meet the
applicable essential requirements of
the Mational Electrical Code and the
Canadian Electrical Code

Mational Elcetrical Code
and;
Canadian Electrical Code

The entire Cable Management System
meets the applicable essential
requirements of the National
Electrical Code and the Canadian
Electrical Code

Checked by

Consultants Europe

57) Cable tray systems shall be made
of either corrosion-resistant metal,
such as aluminum or stainless steel or
metal with a corrosion-resistant

finish

NEMA VE |-2009/ CSA
C22.2 Mo. 126 section
4.1

The Cable Management System has a
corrosion resistant finish.

Checked by

Consultants Europe

Assured Protection Vista APV,
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Address: Client name: Object:
Assured Protection Vista APV
Damascus, MHD.Mazen Al Malat | Cable Management System
Daara Old St. Al bardeh exit General Manager
P.0. Box: shenh 76
Syria
Contact(s) at Consultants Europe: | Report number: Date:
5. Koumatchev 230210/ APV/OL February 23, 2010
Evaluation performed by: Within the framework | Location:
Mr. David Rubio Borrajo of: Consultants Europe
1. OSHA 29 CFR Mieuwstad 100
1910.305 1381 CE Weesp
2. National Electrical The Metherlands
Code and Canadian
Electrical Code
3. NEMA VEI — Metal
Cable Tray Systems
4. NEMA VEZ — Metal
Cable Tray Installation
Guidelines
Requirements In conformity with the Assessment
Directive(s)

38} Carbon steel used for cable trays
shall be protected against corrosion
by one of the processes as named in
NEMA VE 1-2009

NEMA VE 1-2009/ CSA
€22.2 No. 126 section
4.2

A-D

Management System are sufficient
| strong and durable.

Checked by

Consultants Europe

39) For installations in highly
corrosive environments, such as
alkaline or acidic conditions,
different or additional protective
coatings may be provided in
accordance with NEMA VE 1-2000

NEMA VE |-2009/ CSA
(C22.2 No. 126 section
422

A-D

The Cable Management System is
provided with protective coatings.
Checked by

Consultants Europe

Assured Protection Vista APV,
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Address: Client name: Object:
Assured Protection Vista APV
Damascus, MHD.Mazen Al Malat | Cable Management System
Daara Old St. Al bardeh exit General Manager
P.O. Box: shenh 76
Syria
Contact(s) at Consultants Europe: number; Date:
S. Koumatchev 230210/APV/01 February 23, 2010
Evaluation performed by: Within the framework | Location:
Mr. David Rubio Borrajo of: Consultants Europe
1. OSHA 29 CFR Nieuwstad 100
1910.305 1381 CE Weesp
2. National Electrical The Netherlands
Code and Canadian
Electrical Code
3. NEMA VE| - Metal
Cable Tray Systems
4. NEMA VE2 - Metal
Cable Tray Installation
Guidelines
Requirements In conformity with the Assessment
Directive(s)

60) Ferrous cable tray systems shall
be provided with approved corrosion
resistance suitable for the intended
environmental conditions of use,
Enamel-protected steel cannot be
used outdoors or indoor wet
locations.

Mational Electrical Code
and;

Canadian Electrical Code
and;

NEMA VE 1-2009

The marketing literature indicates
the use of painted cable ray systems
for use in an external environment,
Jood-industry like enviranment and
marine-type environment. These uses
would not be in compliance with the
National and Canadian Electrical
Code, More information for acid
type, alkaline type, halogen and
abrasive type environments is needed
to determine accepiability. This must
be mentioned in the users manual
(see recommendations in conclusion
af this report) and send back o
Consultants Europe for verification,
Checked by

Consultants Europe
61) Carbon steel nuts and bolts shall | NEMA VE 1-2009/ CSA | The Cable Management System is
be protected against corrosion by one | C22.2 No. 126 section protected when needed by one of the
of the processes named in NEMA VE | 4.2.3 processes.
1-2009 A and B and; Checked by
ASTM B 633 Consultants Europe

Assured Protection Vista APV,
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Address: Client name: Object:
Assured Protection Vista A.P.V
Damascus, MHD Mazen Al Malat | Cable Management System
Daara Old St. Al bardeh exit General Manager
P.O. Box: shenh 76
Syria
Contact(s) at Consultants Europe: | Report number: Date:
5. Koumatchev 23021V APV/01 February 23, 2010
Evaluation performed by: Within the framework |Location:
Mr. David Rubio Borrajo of: Consultants Europe
1. OSHA 29 CFR Nieuwstad 100
1910.305 1381 CE Weesp
2. National Electrical The Netherlands
Code and Canadian
Electrical Code
3. NEMA VE1 — Metal
Cable Tray Systems

4. NEMA VE2 — Metal
Cable Tray Installation
Cuidelines

Requirements

In conformity with the
Directive(s)

Assessment

62) Clauses 4.3.2 10 4.3.7 of NEMA
VE 1-2009 provide the typical
dimensions used in indusiry. Other
dimensions shall also be acceptable.
Dimensions are bagsed on rationalized
CONVersions.

NEMA VE [-2009/ CSA
C22.2 No. 126 section
4.3.1 and;

Clauses 4.3.2 to 4.3.7

The Cable Management System is in
accordance with the typical or other
acceptable dimensions.

Checked by

Consultants Europe

63) Cable tray systems shall be free
from burrs or other sharp projections
that could cause jacket during
installation

NEMA VE 1-2009%/ CSA
C22.2 No. 126 section
4.4

The Cable Management System is
free from burrs or other sharp
projections.

Checked by

Consultants Europe

64) Fasteners used for connection
and assembly of a cable tray system
shall be supplied according to the
manufacturer’s instructions and shall

comply with the requirements of
NEMA VE 1-2009

NEMA VE |-2009/ CSA
C22.2 No. 126 section
4.6 and,

Clause 5.1

The fasteners used for connection are
in accordance with instructions.
Checked by

Consultants Europe

£35) Cable tray systems shall be
provided with connection means
meeting the requirements of NEMA
VE 1-2009

NEMA VE 1-2009/ CSA
22.2 No. 126 section
4.7.1 and;

Clause 5.1

The Cable Management System has
connection means according to
NEMA VE [-2009.

Checked by

Consuliants Europe

Assured Protection Vista A.P.V.
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Address: Client name: Object:
Assured Protection Vista APV
Damascus, MHD.Mazen Al Malat | Cable Management System
Daara Old St. Al bardeh exit General Manager
P.O. Box: shenh 76
Syria
Contact(s) at Consultants Europe: | Report number: Date:
8. Koumatchev 230210/ APVIDL February 23, 2010
Evaluation performed by: Within the framework | Location:
Mr., David Rubio Borrajo of: Consultants Europe
1. OSHA 29 CFR Nieuwstad 100
1910.305 1381 CE Weesp
2. National Electrical The Netherlands
Code and Canadian
Electrical Code

3. NEMA VEI - Metal
Cable Tray Systems

4. NEMA VE2 — Metal
Cable Tray Installation
Guidelines

Requirements

In conformity with the
Directive(s)

Assessment

66) Cable tray systems where paint
or additional coatings are applied to
components of the cable tray system,
means shall be provided tot ensure
measured resistance in accordance
with tests of NEMA VE 1-2009

NEMA VE 1-2009/ CSA
22 2 No. 126 section

4. 7.2 and:

Clause 5.1

The Cable Management System is
provided with measured resistance in
accordance.

Checked by

Consultants Europe

67) Straight sections of cable tray
shall meet the requirements of the
test specified in NEMA VE 1-2009
Clauses

NEMA VE |-2009/ CSA
C22.2 No. 126 section
4.8.1 and;

Clauses 5.1 and 5.2

The Cable Management System meet
the requirements,

Checked by

Consultants Europe

68) A concentrated static load 15 not
included in tables | and 2 of NEMA
VE 1-2009. Some user applications
may require thal given concentrated
static load be imposed above the
working load, When so specified, the
concentrated static load may be
converted to an equivalent uniform
load as shown in formula in NEMA
VE 1-2009

NEMA VE 1-2000/ CSA
22,2 No. 126 section
4.8.2 and;

Tables 1 and 2

The Cable Management System is in
compliance with regulations and
guidelines named,

Checked by

Consultants Europe

Assured Protection Vista APV,
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Address: Client name: Object:
Assured Protection Vista APV
Damascus, MHD.Mazen Al Malat | Cable Management System
Daara Old St. Al bardeh exit General Manager
P.0. Box: sbenh 76
Syria
Contact(s) at Consultants Europe: | Report number: Date:
S. Koumatchev 230210/APV/01 February 23, 2010
Evaluation performed by: Within the framework |Location:
Mr. David Rubio Borrajo of: Consultants Furope
1. OSHA 29 CFR Nieuwstad 100
1910.305 1381 CE Weesp
2. National Electrical The Netherlands
Code and Canadian
Electrical Code
3. NEMA VE1 — Metal
Cable Tray Systems

4. NEMA VE2 - Metal
Cable Tray Installation
Guidelines

Requirements

In conformity with the
Directive(s)

Assessment

69) Channel cable tray straight
sections not exceeding 150 mm in
width and 50 mm in depth need not
to be load-tested in accordance to
clause 5.2 NEMA VE 1-2009

NEMA VE 1-2000/ CEA
C22.2 No. 126 section
4.8.3 and,;

Clause 5.8.3

The Cable Management System is in
compliance with regulations and
guidelines named.

Checked by

Consultants Europe

70) Where cable trays support
individual conductors and 1f the
conductors pass from one cable tray
to another or from a cable tray to a
raceway or from a cable tray to the
conductor termination, the distance
between the cable tray and raceway
or other cable tray shall not exceed
1.8m. The conductors shall be
secured at the transition point and
protected from physical damage.
Bonding shall be maintained between
the sections. Supports shall be
provided where cable enters raceway
or other enclosures from the cable
tray system.

Cable trays shall be supported at
intervals in accordance with the
installation instructions.

Mational Electrical Code
and:

Canadian Electrical Code
and;

MEMA VE 1-2009

No information was provided
regarding transitional areas of
installation. This must be modified
(see recommendations in conclusion
af this report) and send back to
Consultants Europe for verification.
Checked by

Consultanis Europe

Assured Protection Vista APV,
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Address: Client name: Object:
Assured Protection Vista A PV
Damascus, MHD Mazen Al Malat | Cable Management System
Daara Old St. Al bardeh exit General Manager
P.O. Box: sbenh 76
Syria
Contact(s) at Consultants Europe: | Report number: Date:
S. Koumatchev 230210/APV/01 February 23, 2010
Evaluation performed by: Within the framework | Location:
Mr. David Rubio Borrajo of: Consultants Europe
1. OSHA 29 CFR Nieuwstad 100
1910.305 1381 CE Weesp
2. National Electrical The Netherlands
Code and Canadian
Electrical Code

3. NEMA VEI — Metal
Cable Tray Systems

4. NEMA VEZ — Metal
Cable Tray Installation
Guidelines

Requirements

In conformity with the
Directive(s)

Assessment

71) Test of electrical continuity of
connections shall be made in
accordance to NEMA VE 1-2009 if
required

NEMA VE 1-2009/ CSA
C22.2 Mo. 126 section 5
and;

Clause 5.2.9

Test is made in accordance ta
guideline. Checked by
Consultants Europe

72} Dimensions and measurements
marked on the product shall include
SI units. Markings expressed in inch-
pound units shall be optional

NEMA VE 1-2009/ CSA
C22.2 No. 126 section
6.1 and;

Annex A

The Cable Management System is in
compliance with regulations and
guidelines named.

Checked by

Consultants Europe

73) Transportation and packaging
instructions

NEMA VE 1-2009/ CSA
and,
MNational Electrical Code
and;
Canadian Electrical Code

Clear instructions must be made in the
users manual or installation manual
for the methods of packaging and
transportation. Also other relevant
instructions that contributes to the
safety must be added to the users or
installation manual.

Assured Protection Vista APV,
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Address: Client name: Object:
Assured Protection Vista A.P.V
Damascus, MHD Mazen Al Malat | Cable Management System
Daara Old St. Al bardeh exit GEHEP'HI Mﬂﬂager
P.O. Box: shenh 76
Syria
Contaci(s) at Consultants Europe: | Report number: Date:
S. Koumatchev 230210/APV/01 February 23, 2010
Evaluation performed by: Within the framework | Location:
Mr. David Rubio Borrajo of: Consultants Europe
1. OSHA 29 CFR Nieuwstad 100
1910.305 1381 CE Weesp
2. National Electrical The Netherlands
Code and Canadian
Electrical Code
3. NEMA VEI - Metal
Cable Tray Systems
4. NEMA VE2 — Metal
Cable Tray Installation
Guidelines
Requirements In conformity with the Assessment
Directive(s)

74) Each straight section of cable
tray and each fitting shall be marked
in a permanent and readily visible
manner the requirements met in
NEMA VE 1-2009

NEMA VE 1-2009/ CSA
C22.2 No. 126 section
6.1.2 and; Table 1

and;

National Electrical Code
and;

(Canadian Electrical Code

The Cable Management System is in
compliance with regulations and
guidelines named.

Checked by

Consultants Europe

The company Assured Protection Vista needs to follow up the assessments indicated in bold and italic.

The indicated provisions need to be supported with digital photographs and the required information

needs to be made available to Consultants Europe as soon as possible. This design inspection report is

based on the samples delivered to Consultants Europe. Consultants Europe cannot be held responsible
for the production of the Cable Management System to be of the same guality.
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3. TEST REPORTS

Test reports based on Expertise report of Consultants Europe for Assured Protection Vista.

A 2 Test Description

Customer ) Assured Protection Vista
Damascus, Daara Old St. Al bardeh exit
P.0. Box: sbenh 76

Syria
Order no. customer : 030709/APV/03
Project: Cable Management System
Material : C-steel
Test Sample As described below Weesp : 2009-07-01

DESCRIPTION test sample

Specimen ne.

F1127 Solid Cable Tray “trunking"SCT

F1128 Perforated Cable Tray PCT

F1129 Cable Tray Cover CTC

F1130 Iﬂght Cable Ladder LCL

F1131 Medium Cable Ladder MCL

F1132 Heavy Cable Ladder HCL

F1133 Cable Ladder Cover CLC

3.2 Test Results

TENSILE TEST EN [Transverse] [Test temperature ° C: [ambient]

Specimenno.  Dimensions  Cross section  Rp0.2 Rm ABD
[rmm] [mm] [MPa] [%6]

. [MPa]

F1127 2001 x202 404 144 289 44.5

F1128 405x1.60 6.5 265 391 15.8

F1129 2002x198 396 276 385 35.6 —

F1130 20.00x 1.99  39.8 242 379 19.6

F1131 20.01 x2.01 402 236 335 27.3

F1132 ~ 2003x2.02 405 254 348 40.6

F1133 2001x199 399 278 361 244

Rﬁ;quirﬂmﬁntg Min. 185  290-510 Min. 16

S185
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CHEMICAL COMPOSITION [OES] [WT %]

Specimenno,  C Si Mn P 5 Cr _Ni Al Cu
F1127 <0.01 0.02 0.10 0.005 0.005 0.02 0.02 {106 0.03
F1128 0.01 0.12 0.65 0.071 0.010 0.02 0.03 0.03 (.04
F1129 =(.01 Q.13 0.25 0.063 0.013 0.02 0.02 .05 0.02
F1130 <{.01 0.10 0.19 0.034 0.007 0.02 0.02 0.08 0.05
F1131 <0.01 0.16 0.25 0.0458 0.009 0.02 0.03 0.07 0.06
F1132 <{.01 0.11 0.47 0.014 0.008 0.02 0.04 0.04 0.04
F1133 <0.01 0.10 0.28 0.009 0.011 0.02 0.01 0.06 0.03
Requirements - - - - . = - - .
S185

Temark: The resulls are an average ol ol 1cast 3 Measuremenis.

ZINC LAYER THICKNESS

Specimen no. [pm] Average
F1127 197 119 100 &7 126
FI1128 10197 90 84 93

F1129 129 113 10597 111
F1130 102 94 125 103 106
F1131 131 158 114 137 135
F1132 100 109 209 &7 98

F1133 106 97 84 123 103

CONCLUSIONS/ REMARKS

The results meet the specified requirements
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Cross-section
microstructure

Erchant:
Mital

Photographed
with M = 100 x

200 pm

Cross-section
micrastructure

Etchant:

Milal
Photographed
with M = 100 x

200 pm
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EN IS0 1461: (999 8

Tahble . Flence the total mamber of articles toested ameels the skt of articles reguined In provide one refarencs are
multiplicd by the appeopriaw number Som e lasl column of Table 1 related to die size of the dat (or the wiad nomber of
articics galvanized it that ks less) Aleenatively, ssmplmg procedires sefoctad from 190 2850 shall hee wweed

MNOTE 10,000 ran” = 100 cim®
1,000 mm” =10 ¢m’”
2 m'is typically 2o x 1K om = WO mm® is svpleally 10 oom x 10 ce: 1000 mm’ i oopically 30cm x| om.

In cases b, ) and d). the thickess on cach reference aten sliall be eguul b or proater them the *locs coming thickness” valnes
given in Unkle 7 ov 3 55 appropeiste, The wean thickness of 21l reference weas n 2 sample shall be equal 1o or precter then the
e sowiing thickness values given in Table 2 or 3 as appropriate.

When the s costing thickness §s ceomined by the magnetic method in acesmznee with TN IS0 2178, the neference areag shabi
b within and representative of those that would keve beon chosen fir the sruvimesric method.

When moare than five articles have to be teken to make tp 2 reforenee a3 of 3t least LO0D mm®, # single magretis measumament
shall be takon on cach adicke 772 subtable are ol vieni Boas surface exists: 8 now, the gravimeiric test shall be used.

Within each refieremoe unce, which should be at jcast 1,000 mm®, a minimum of five magnetic tesl readings shal! b rakcs coatod
ares. Hany of the trlividusd radings i e than the values in Tabdes 2 and 3, this s frebevant, as ondy the mean vetoe over
thes whols of cavh refirence area & required to be equal or areater thon the local thickness ghven Tn the tabie. The mean voating
themckruess for 2l referemce aress chall be caloelstad in 3 similar way tor the mmpnetic b wg B the gravimeteic test (M 190
1400,

Thickne=s measurcmcnts shall mod be ke oo col surfes or arees Tess tem Hmm from adges, flame om surfices or cormers
(a0 13N

Takle T — Coafing minimoms thickaess on stmples that zre oot cexirifeged

Article sl ity thiciaes Loca! coxiiag thickomess Mean cuating hickress
— (mizimom}” pm {minimnm)® e
Steet 2 ¢ mm Ll . 85
Stoet > 3 mm to < Gimm 55 70 L
Stecl = 1.5 mun 10«2 3 sun 3 55
Stesi< 1.5 mm s | 43
Casfings 2 & frimh Ll bt
Casfinps = 6mm m i)
"Sec 3
"Hee 39 R

NOTE 2 Tshle 23 for generai use: indlvidual produc stondards mury ineiude different roquirements ineluding differcet sxtoporics
of Lhickness. & roquircasns te thcker vanatings ol addilbonal requirements can be added withont oiherwise affeuting con femmity
Tiow il wtsrnckmd,

Thi= el couting thickness in Table 2 shall only be dstermined in rolation to roforence areas selecled m accordomce with 6,23,
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4, CONCLUSION AND RECOMMENDATIONS

The following points are to be adapted to confirm compliance with the National Electrical
Code and the Canadian Electrical Code;

The following numbers refer to the checkpoints as named in the Design Inspection Evaluation
in this report.

9) Cable trays shall have suitable strength and rigidity to support the intended wiring.

Recommendation: use ANSI/NEMA VE-1 as a guideline in determining how to address the
correct selection of A.P.V cable tray systems for the intended use. Cable tray strengths, proper
loading and support should be addressed in installation instructions.

13)  Cable trays and their fittings are to be identified for the intended use. Allowed uses in
accordance with support system for service conductors, feeders, branch circuits,
communications circuits, control circuits, and signaling circuits. Only the wiring methods
noted in Table 392.3(A) can be used with cable trays.

Recommendation: Provide installation instructions and markings on the unit or packaging
that specifically identifies the intended use and any limitations.

For example: “Indoor Use only” or “Indoor/Outdoor Use.”

The intended use should also specify any restrictions, such as whether or not the cable tray is
intended for use in hazardous locations.

15) All metallic cable tray systems are to be bonded and grounded (protectively earthed).
A steel or aluminum cable tray system can scrve as the equipment grounding conductor
means under the conditions named in the National Electrical and Canadian Electrical Code.

Recommendation: Provide installation instructions that specify appropriate bonding methods
and clarify if the cable tray systems can be used as equipment grounding conductors. If so, it
is recommended that third party certification, such as through UL or Intertek, be pursued to
confirm acceptability of the cable tray system as an equipment grounding conductor.
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21)  The installation instructions provided with the cable tray system shall address the
proper requirements.

Recommendation: Assure that the installation instructions are provided with specifically
address of these items.

62) Ferrous cable tray systems shall be provided with approved corrosion resistance
suitable for the intended environmental conditions of use. Enamel-protected steel cannot be
used outdoors or indoor wet locations.

Recommendation: Amend the intended cable tray guidelines in the literature to the uses
allowed by the National Electrical Code and the Canadian Electrical Code.

72)  Where cable trays support individual conductors and if the conductors pass from one
cable tray to another or from a cable tray to a raceway or from a cable tray to the conductor
termination, the distance between the cable tray and raceway or other cable tray shall not
exceed 1.8m. The conductors shall be secured at the transition point and protected from
physical damage. Bonding shall be maintained between the sections. Supports shall be
provided where cable enters raceway or other enclosures from the cable tray system.

Cable trays shall be supported at intervals in accordance with the installation instructions.

Recommendation: Use proper securing of conductors and cables, proper installation at
transition points and proper support of cable trays should all be addressed in installation
instructions. This information should be specific to the type of cable tray system.

We recommend the following step’s to assure the approval process to achieve compliance
with the National Electrical Code and the Canadian Electrical Code:

A. Evaluate the cable tray system designs, shipping, handling, storing and installation
to the requirements in NEMA VE-1-2002 and NEMA VE-2-2006 to confirm
compliance to the National Electrical Code and Canadian Electrical Code
requirements.

B. Determine intended uses. Ensure the installation instructions address all intended
use, maintenance, transport concerns for the cable tray system. Note that these
items should be separately addressed for each of the cable tray types.

C. If a particular cable tray system is intended for use as an equipment grounding
conductor, it should be evaluated by an NRTL (U.S. Nationally Recognized
Testing Laboratory) as to its acceptability as an equipment grounding conductor.
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If required Consultants Europe can comply a complete installation and users manual. These
will be custom made by the legal experts at Consultants Europe and will be in compliance
with European, Canadian and United States legacy. This manual can also be used as a base for
future projects that have to be in compliance with European, Canadian or United States legacy.

For this Consultants Europe can comply an quotation for Assured Protection Vista.
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Annex A — Drawings (main components)

Products of Assured Protection Vista that have been investigated.
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Fig. 1 - Cable ladder with supports
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Fig. 3 - Ceiling Support

Fig. 4 - Wall support 1

4€

Aszsured Protection Vista ALPV.
Cable Management System Design Evaluation
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Fig. 5 - Wall support 2

Fig. 6 - Nut articulated

47
Assured Protection Vista APV,

Cable Management S¥stem Design Evaluation
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Fig. 7 - U-Channel

Fig. 8 - Bracket for canal

48

Assured Protection Vista APV,
Cable Management System Design Evaluation
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Fig. 9 - Heavy U-Channel

Fig. 10 - Adjustable angle base

)

4¢

Assured Protection Vista A.P.V.
Cable ManagementSystem Design Evaluation
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Fig. 11 - C-channel blots

Fig. 12 - Nut 6 Mm

3l

Asgsured Protection Vista APV,
Cable Management System Design Evaluation
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Fig. 13 - Insulator

Fig. 14 - Nut —C Channel
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Fig. 15 - Bolt

Fig. 16 - Ceiling mounting double base
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Fig. 17 - Ceiling mounting single base

Fig. 18 - Angle
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Fig. 19 - Threaded Rod

Reg TaT7-1

Fig. 20 - Ceiling mounting with limit
height

Assured Protection Vista AFV.
Cable Management 3ystem Design Evaluation
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Fig. 21 - Ceiling Support (From one side)
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Annex B — Drawings (supporting system)

Supporting systems of Assured Protection Vista

Supporting
Systems

single Ceding Doubie Ueileng . g

Suppart 4 " SUPLOI Bage .
idjustabis [0 1o 907) Cedling
Support Exe

Heawy L Channsl r

Side Brachot

Wall Bracket

Supporting
Angie

"lgII
g *-l

U Channai Muts mnd
Joint Balts

Vit e

Aszsured Protection Vista APV,

Jesign Evaluation
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Annex C — Design Instructions

Design Instructions for Cables Management Systems by Assured Protection Vista

Design Instructions for Cables Management Systems

Design Instruction for cable trays using must be strictly read before setting, if there is any question to
ask please contact immediately the company.

2.

O 20 N O

The person in charge to settle the cable trays should be aware of its settling and ever do any
personal effort without referring to the company.

Always check the content before starting eh settlement to make sure of the components of
cable trays & its accessories. In case of any shortage please contact the company.

Should use the onginal components required for assembling (bolts, nuts, joints ...etc) don't do
any personal effort to cover any shortage and if any please contact immediately the company.
Never settle the cable trays in the non safe areas, taking into consideration the Design
measures like (its falling on people or material breakable).

Wearing personal design clothes (gloves, glasses, hats, shoes) when settling,

Make sure there is no defect or deformity after settling.

Never put extra weight to the specified weight of the cable trays.

Use only the equipments used for cable trays settings and make sure of its design.

Use safe ladders for the high walls & roofs.

Site Storage:

Site storage must be safe, clean, and not on the pedestrian cross or cars cross or under the construction
sites operation (paint, sprinkle, mud. welding) Accessories storing in a closed area (nails, bolts, joints)
to not be subject to waste.

Cut & Settling:

b

Take the exact measures before start cutting, and determine the line of the cable trays from the
beginning till the end.

Use new & sharp cut equipments, make the angle rectangular to avoid any deformation at the
point of joint, chill & remove any nub (**) from trays after cutting stage.

Set up the side & floor joints inside the cable trays where the bolts are put inside and the nuts
outside (nuts measure totally suitable to bolts measure).

Make sure the wall, floor & roof trays are fixed perfectly before fixing the cables taking into
consideration the distance between the trays must not exceed one meter and half,

If there are more than one shelf for cable trays the reparatwe distance between each shelf and
another must be not less than 125 cm.
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Installation Instructions Of Cables Trays ((supports )) Ceiling , Wall ,
Floor:

Ceiling Support:

The roof'to be fixed by a wedge (plastic or metal) according to the carrying schedule. Bolts required
for the roof trays needs to be 2" which is the lowest and has to be fixed with the suitable nuts
according to cement thickness in the buildings. If there are many shelf to settle, the distance between
each roof tray and the other needs To be 1 meter. Taking into consideration angles bends where it has
to be settled with Special trays its measuring started from 0 till 90.

Ceiling Support Using:
a Metallic cable trays.
0 Ladder metallic cable trays .

Virtues & Advantages:
1. For curves & hard surfaces in the roofs.
2. For bolts and basis on which its fixed with all metric lengths.
3. Basis can also be fixed outside the curves by 5 cm.

Wall Support:

A wall tray can be fixed by a wedge (plastic or metal) according to the carrying schedules Required.
[f there are more than one shelf to settle the distance between each tray and another

Must be 1.25 cm taking into consideration the angles where it has to be settled in special

Trays measuring started from 0 to 90 with all what the bends and angles in constructions

Need.

Wall Support Using:
0 Paths for cables & Cable Trays.

Virtues & Advaniages:
[, The quick and simple carrying and reduce settling time (with accessories made
especially for metallic cable trays & Ladders).
2. Its forbidden to fix aside (grave the walls and reduce the stickers to be put on).
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Annex D — Contact Information

CONTACT INFORMATION

Contact information Assured Protection Vista A.P.V.

MHD.Mazen Al Malat
General Manager

PO Box: Sbeneh76
Damascus - Syria

Tel: +963 11 8229201\ 5

Fax: +963 11 8229206

Mobile: +963 933338515

Web: WWW.apV-group.com

E-Mail: info(@apv-group.com ‘apv.mazen@yahoo.com

Contact information Censultants Europe.

Mr. Serge Koumatchey
Technical and Legal Expert

PO Box 5047
Weesp, The Netherlands
Nieuwstad 100, 1381 CE

Tel: +31 294 4833 55
Fax: +31 294 4146 87
Web: www.ce-marking.nl

E-Mail G.E. : info(@ce-marking.nl
E-Mail: technical.and.legal(@ce-marking.nl
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Annex E — General Product and Manufacturer Information

INFORMATION FROM THE MANUFACTURER,
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APV for cables manapement systems was [annched since 1998
in e heart of the meddle east m Damascus Sypa by the hands
of experts. qualified and well-ramed eam

S0 far, APY prondes the market by cables mamagement
systiems wncluding accessomes and sapport Brackets wlich are
avadlable in different shapes and sizes

APV hugh standards supplay the demands of the makets With
their high quality and sharp measurments accordmg to APV
standerds, on the other hand APV 1z ready for custonuzed order m shapes and sazes

There are three major Syriems

Fage la il
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1.Perforated Cahle Trav: ™

Thus tow Systems are available m 3 defferent hesghts £0.75.100mm
wath widths 3073100, 130,200, 300.400,300.600. 700.800.900 oum
and the thiknesses are dependmg on the tray dimensions

These kinds of Svstems contain strengthing ribs to reduce the thikness
of won therefore the tray 15 lighter wluch will help in the installaton
process (more quck & easy) with thestffer profile

"Curved Edzes” which are appbed m all of the Travs desims are for
protechng azanst cats and scraiches. Beside other feanwes which are
displaved in the Catalogue attached.

3. Cable Ladder Svstemn :

Thus System 12 svatlable in 3 different heights 50,75, 100mm
with widths 150,200.300.400, 500600, 760.500.900.1000mm.
wath 3 different types -

1  Light 2 Medum 3 Heavy

All fer thas svstem accessones are avalible with one of tvo

Intermal bending angle 123mm and 300mm

4.Cnable Trar 5 13 Syytem ¢
The Support Systems cover vanous kinds of Brackets. mncluding

ceiling, wall and earth-bom supports.

Pagedol 10
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In addition. A.P.\ produce conmmucation towers

* Telecommnuucation towers m all different shapes and heights -

i

b}

4

* Telscommumcation towers with tree chape
* Equipmeents of coommmmcation shelters .

* The final products wiuch are avalable contam

. Mast

X Mas

. himst

. Masz

BS

‘4.5 m
‘Sm
it

f9m

Sendizonr pivamineg (Thicknes: of zabansmng 3= 5T42)
Power painning
Alnmumnam

Elecmolytic galvanzmg

Stazless steal
Hot Dip Galvamzing after manufactunng accordms to specification

EN 146! for mumumum protection coatmg (thickness & weight)

* Specifications: selid perforated. ladder svstems” specificanons ars

according to the VDE and IEC.

Fage ol 1D
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* The following table shows wieful mudelines for the selection of the best
o e IS A AFTER L SRR
T VERY
INTERNAL VERY GOGD o UNNECESSARY | UNNECESSARY | UNNECESSARY
ENVIRONMENT
A o VERY i NOT NOT
. 00D RECOMMENDED | RECOMMENDED
ENVIRONMENT
LIEE | GOOD VERY s GOOD UNNECESSARY
= i k-1,
GOOD | REECOMMENDED
ENVIRONMENT
MARINE TYPE NOT
. GOOD 00D VERY COOD VERY GOOD
EXVIRONMENT FEC OMMENDED
ACID TYFE NOT A NOT WA 3
ENVIRONMENT REC OMAENDED RECOMMENDED e
ALKALINE TYPE NOT NOT
: GOoD GOOD VERY G:OOD
ENVIRONAENT FEC OADEXNDED RECOMMENDED
HALOGEN TYPE NOT NOT
3RS C.O0D ¢.00D COOD
ENVIRONMENT RECOADENDED RECOMMENDED
ABRASIVE TYPE NOT NOT XOT
TR ¢00D GOOD
ENVIRONAENT RECOMMENDED RECOMMENDED | RECOMMENDED

Paped ol 10
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The Quality that A.P.V cames zlong with can stand siwongly w both the local and the Internationa) markets.

The prcne below displays the features that APV Cable Tray System provides:

=
]
‘
Curved Edwe Bottom Ribs Side Pibs Cover
- Fot protection of cables and - For protection of cables - For placing the tray onthe - Self-Lockang on the tray
hands aganss cur agunet condenzamon bracket without dnllmg. - Desigmed to house the
- For stiffer profile - For suffer profils - For stiffer profile |
elecmical counector . and
- For fized sude joint =
provide more shffness

Page 7 of 30
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Our clients:
Somw of owr chient's locanons:
-+ [ralw
+ Jodam
= Lebanon
& Kingdom of Saudi Anbus
& UAE
- Kuwat
< Cmalelec Company . haly
# Hab Flectic Lebanon
Some of our clients:
+ Oil & Ga: Co

@ CozocoTo. "Onl & Gag Progecs™
@ Gormor Co, ~ Ohl & Ga: Project:”
@ Ansalde Co "Onl & Gt Frowects”
@ 1Gationsl Dstrolesm Co | Jordmn
@ Al-DanmahCo
@ Saov Trans Gaz Co.
& Peuecanda Co.
@ Hieo
@ Al-Tabvach G Co
- Mobile: Ca.
@ Fatlak Co "hobile Comm Co. in Jordan”
@ Swmatel Co Miohide Comn Co. 1n Syma”
@ MTHCo "Mobile Comun, Co.m Syma”
- Malk-
@ Maklsh Mall | Amman - Tordan
Q@ TWouman Mall | Amman - Jordan
@ Toom Cemter . Damazen: — Syma
@ Sham Cry Center ' Damazens = Swma
@ Damasqume 2all | Damsseus — Swna
@ Al Mfsncheh Malll Aleppo « Syma
@ gw Towm Mall\ Aleppe - Syna
¥ Bank:
@ Cennal Bank ' Damases - Sma
@ Branch 13 Bazk . Damasews — Sz
Fage 8. 10
e
TUrY e :! .'f’f:“”:""
L

2 E Biliad

l IS0 S0 1008
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Bemo Bazk ' Dagaas < Svma

Simz & Over Sex Bank ' Dopescens - Sama
Syna & Gudf Bank ' Damascas — Sma

Real Esesoe Bank * Dimnasows = S3ma
Llezms Bak ' Damescus — Syma

Arabae Bapk '« Damascus = Syiia

Ilamic Sham Bank © Aleppo = Sima

A EEEEEY

4
:

Sheraten Hatel | Aleppe & Savdnss - Ssna
Cardeton Hotel | Aleppo — Swma

Coral Jolia & Domea Herel - Aleppo - Syama
New Vandom Hotel " Aleppe — Somi2

Zebde] Resor ' Homs = Svaa

+  Other Protect:

AT Halamoon Co. ' Kinpdom of Saud Arsbis
AL-Bonian Cromp ' Bauwr — Lebanon

Queen Ranya Hospral Exposhon Project ! Jordan
Al-Bazkess Hospital Exposition Project* Jordan
Aqua Pak ' Joedan

Dead Sea Pancrama " Jordan

Jovdaman Pariament

Homshe For betl: | Lattakia - 5113
Technycal Group

Semian Cable= Ca,

El-Sham Cabla: Co.

Damasew Interpabional AuPort

Unrversal Company for Consoucnon

Svfeo Company for Mediome

Eamkn Conpany for Food Industnes

Techomeal Group Co. 23 a mbconwactor for Bin Laden Aunport comstructions
Al Bazl Hompstai for heart disease & sweene:

@ e 6 00

@ ¢ % & 0 409 % oo L EeEEBROCOCOCEOOE OO

Palm Villaew

Ammaora Cayoup.

Unspharona Compary for Mediome

Crrtal Ciry

Avee; Elecho mechamue

Al-Mzpastes Co. for Ban Laden Project

Faged.0f 10
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Al-Xrdiny Hesparal . Aleppo = S1ma

Unxrrer oty Hoometal © Lattalon & Aleppo = Sama
Shameeen Bakene: ' Dameerus & Aleppo — Svma
Free zome ' Latrzlaa - Swna

A M zmown Unnoersty ' Eamchle — Syna

Svna Mica Growp | Aleppe - Svia

Julnless Advapesd Sytem | Anaman - Jovdan
Middle Eact for Contrachng

Balkees Factory for Carmmuc

Pags 100840
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CERTIFICATE TWVNORD

Management system as per
EN I1SO 9001 : 2000

In moenrdanes with TV NORD CERT precadurns. |t B hesaby sorified that

ASSURED PROTECTION VISTA
A_P.V For Cables Management Systems

F.O. Box: Sheneh 76, 2
Daraa OId St., T
Damascus, Syria :

epplios & manspersent system In e with e above siandard for Ihe Rallowing scope

Manufacturing of cables management systems; Solid systems, trunking
systems, perforated systems, ladder-type systams, flexible system.

Carlihcats Registralion Mo, 44 100 881568 Vala wl 2001-00-25
Aaidil Repart Mo, A5 504

C. Xigudi
Cerilficalion Rody Essen, 2000.05.26
at TV NORD CERT GmaH

This eorlification wis coriducted i sceordaned with the TUY NORD CEAT audtng and certification procodurns and ke
wubiect Lo regular surveillance audits

TV NORD CERT GmbH Langemarckalnsoe 20 45747 Essimn AW U -NORT -0 Gom

s ———— s

TeA Iv el onda

70
Assured Protection Vista APV,

Cable Management System Design Evaluation
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STRENGTH CALCULATION OF CABLE TRAY SECTION
[Resislance o Bending in Horizontal Direction)

Moment of inerlia, also called mass moment of inérlia or the angular mass, i is a measure of an object’ s
resislance 10 changes in ils rotalion rate. It is the rotational analog of mass. That ks, it s the inertia of a ngid
rotating body with respect 10 its rotation.

Moment of inertia was inlroduced by Evler n his book a Theoria motus corporum solidorum seu nigdorum in
1730. In this book, he discussed al length moment of inertia and many concepls. such as principal axis of
inertia, related fo tha momant of inartia.

The Area Moment Of inerlia of a beams cross-seclional area maasures (he beame ability to resial bending

The larger the Moment of Inertia tho less the beam will bend. The moment of nerlia it a geometrical propary
of a beam and depends on a reference axis. The smallest Momen! of inertia aboul any axis passes throught

he centrosd. The following are the mathematcal aquations 1o calculate the Momenl of Inartia:

Moment of inerlin
M = £ bdy’
12

[CABLE TRAY SECTION (300mm Wide x 50mm High))

CASE (A) Regular Cable tray Section

Moment of Inerlia
M= I bd)' = 300x(2)"  2{20(50)7) = 502400 = 41867
1z 12 12 12

i~
| CET
CASE (B) A.P.V Cable tray Section
pMoment of Ineria.
M =1 bid)' = [I00e2{5-2)|x(1 25" + 21 25n(50+2{5-2)+Jed ') (]
12 12 12 ?
= 508 « 625118 = 825718 = 52143 { )=
12 12 12 l 11
- ) (
[_"I.‘ [T QT T I_.:_LJ“\__..__.__..-.—-"—-:::'—-M
o -1 I I
Conclusion
52143 > 41BE7

Since the arger he moment of inertia the iess the beam will bend, 20 case (B). A PV Cable
tray section with 1 25 mm thickness shows mone

bending resslancethan the case (B}, regular cable

tray section with 2 mm thickness i s
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SUPPORT SYSTEM

FEATURES :
- A choice of motericls

- Designed 1o suppert cable trays, trunkings and cable ladders.
= Has great filxibility.

PARTICULARS:
- a complete All-purpose use of perforated sections.
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CONSULTANTS €UROPE bv

IS0 8001.2000 TECHNICAL & LEGAL EXPERTS

Reg, TOF7-1

Annex F — Component dimensions

90 degree Flat Bend
i B0 rmea B S H 035
Dimensions CODE
H W L1 L2 Theckness

035 035 158 158 0.70 FB90 035 035
035 040 180 180 0.70 FB90 035 040
035 050 225 225 0.70 FB90 035 050
050 050 225 225 1.00 F890 050 050 HO0
050 075 240 240 1.00 FB90 050 075
050 100 265 265 1.00 FBS0 050 100
050 150 315 315 1.00 FB90 050 150
o 050 200 365 365 1.00 FB90 050 200
050 300 465 465 1.25 FB90 050 300
& 050 400 565 565 1.25 FB90 050 400
i 050 500 665 665 1.25 FB90 050 500
( N 050 600 765 765 1.25 FB90 050 600
: ] | 050 700 865 B65 1.25 FB50 050 700
| SR R 050 800 965 965 1.25 FB50 050 800
050 900 1065 1065 1.25 FB90 050 900
075 075 240 240 1.00 FBOO 075 075 e
075 100 265 265 1.00 FB90 075 100
075 150 315 315 100 FB90 075 150
075 200 365 365 1.00 FB90 075 200
075 300 465 465 1.25  FB90 075 300
075 400 565 565 1.25 FB90 075 400
075 500 665 665 1.25 FB90 075 500
075 600 765 765 1.25 FB90 075 600
075 700 865 865 125 FB890 075 700
075 B00D 965 965 1.25 FB90 075 800
075 900 1065 1065 1.25 FB90 075 900
H
100 100 265 265 1.00 FB90 100 100 w
100 150 315 315 100 FB90 100 150
100 200 365 365 1.00 FBS0 100 200
100 300 465 465 1.25 FB90 100 300
100 400 565 565 1.25 FBS0 100 400
100 500 665 665 125 FBS0 100 500
100 600 765 765 1.25 FB90 100 600
100 700 865 865 1.25 FB90 100 700
100 800 965 965 1.25 FB890 100 800
100 9S00 1065 1065 1.25 FBS0 100 900
e S oot L B
a i
All of the (tems above can be supplied with a complete connectors set.
All of the lems above can be in one of the finkshwes: dipped gabvanized,



CONSULTANTS €UROPE bv

iy TECHNICAL & LEGAL EXPERTS
R sy H 035
Dimensions CODE

H W Ll LI Thickness

035 035 81 B1 0.70 FB45 035 035
035 040 92 92 0.70 FB45 035 040
035 050 115 115 0.70 FB45 035 050
050 050 115 115 1.00 FB45 050 050 e
0s0 075 210 210 1.00 FB45 050 075
0S50 100 226 226 1.00 FB45 050 100
050 150 260 260 1.00 FB45 050 150
050 200 297 297 1.00 FB45 050 200
050 300 368 368 1.29 FB45 050 300
050 40D 439 439 125 FB45 050 400
. 050 500 510 510 1.25 FB45 050 500
\ 050 600 581 581 1.25 FB45 050 600
| 050 700 652 652 1.25 FB45 050 700
- 050 800 723 723 1.25 FB45 050 800
050 900 792 792 1.25 FB45 050 900
075 075 210 210 1.00 FB45 075 075 HO75
075 100 226 226 1.00 FB45 075 100
075 150 260 260 1.00 FB45 075 150
075 200 297 297 100 FB45 075 200
075 300 268 268 1.25 FB45 075 300
075 400 439 439 1.25 FB45 075 400
075 500 510 510 125 FB45 075 500
075 600 581 581 1.25 FB45 075 600
075 700 652 652 1.25 FB45 075 700
07s 800 723 723 125 FB45 075 800
075 900 792 792 125 FB45 075 900
100 100 226 226 1.00 B45 100 100 H
100 150 260 260 1.00 F845 100 150
100 200 297 297 1.00 FB45 100 200
100 300 268 268 1.25 FB45 100 300
100 400 439 439 125 FB45 100 400
100 S00 510 510 125 FB45 100 500
100 600 581 581 1.25 FB45 100 600
100 700 652 652 1.25 FB45 100 700
100 800 723 723 1.25 FB45 100 800
100 900 792 792 1.25 FB45 100 900
All of the measurements above are in milimeters.
Each itam of the above & 125 Raduis.
08 8 the R o ot O B o o e e B T
power painted, sendzimir galvanized, chvome Or stainiess steel, 3



CONSULTANTS €UROPE bv

Jsi?r,ar}:?ﬁa: TECHNICAL & LEGAL EXPERTS
R e H 035
Dimensions CODE

H W L1 L2 Thickness

035 035151 151 070  [IRS0 035 035
035 040 151 151 070  [RS0 035 040
035 030 151 151 070  [R90 035 050

H
050 050 215 215 1.00 [R90 050 050 050
050 075 215 215 1.00 IR%0 050 075
050 100 215 215 1.00 IR90 050 100
050 150 215 215 1.00 IR90 050 150
. 1 | 050 200 215 215 1.00 [R90 050 200
"\ / / 050 300 215 215 125  IRSO 050 300
e Il is 050 400 215 215 1.25 IRS0 050 400
. S 050 500 215 215 1.25 [R90 050 500
: ,. 050 600 215 215 1.25 IR20 050 600
S| 050 700 215 215 125  IR90 050 700
4 ' 050 800 215 215 1.25 IR90 050 800
050 900 215 215 1.25 [R90 050 900
075 075240 240 1.00 IR90 075 075 e
075 100 240 240 1.00 1IR90 075 100
075 150 240 240 1.00 IRS0 075 150
075 200 240 240 1.00 IR90 075 200
075 300 240 240 1.25 IR90 075 300
075 400 240 240 1.25 IR0 075 400
075 500 240 240 1.25 IR90 075 500
075 600 240 240 1.25 IR90 075 600
075 700 240 240 1.25 IR90 075 700
075 800 240 240 1.25 IRS0 075 800
075 900 240 240 1.25 IR90 075 900
100 100 265 265 1.00 IRS0 100 100 H 100
100 150 265 265 1.00 [RS0 100 150
100 200 265 265 1.00 [R90 100 200
100 300 265 265 1.25 IRS0 100 300
100 400 265 265 1.25 IRS0 100 400
100 S00 265 265 1.25 IRS0 100 500
100 600 265 265 1.25 [R90 100 600
100 700 265 265 1.25 IR90 100 700
100 B0D 265 265 1.25 [RSO 100 BOO
100 900 265 265 1.25 RS0 100 900
All of the measurements above are In millimeters.
ﬁ'ﬁ%’?ﬁ?ﬂ&ﬁswmmamm connectors sel
All of the ltems above can be in one of the following finishes: Hot dipped galvanized
power painted, sendzimic galvanized, chrome or stainbess stee



CONSULTANTS €UROF’E bv

R 1N TECHNICAL & LEGAL EXPERTS
B i H 035
Dimensions CODE

H W Ll L2 Thickness

035 035 79 131 070 IR45 035 035
035 040 79 131 0.70 [R45 035 040
035 050 79 131 0.70 IR45 035 050
050 050 112 187 1.00  IR45 050 050 HO%0
050 075% 112 187 1.00 [R45 050 07%
050 100 112 187 1.00 IR45 050 100
030 150 112 187 100 IR45 050 150
" 050 200 112 187 1.00 IR45 050 200
E 050 300 112 187 1.25 [R45 050 300
£ 050 400 112 187 1.2 [R45 050 400
= 4 ; 0S0 SO0 112 187 1.25 IR45 050 500
Sr—— i 0S0 600 112 187 1.25 [R45 050 600
050 700 112 187 1.25 IR45 050 700
- 050 80D 112 187 1.25% IR45 050 800
050 900 112 187 1.25 IR45 050 900
075 075 140 207 1.00 IR45 075 075 heia
075 100 140 207 1.00 IR45 075 100
075 150 140 207 1.00 IR45 075 150
075 200 140 207 1.00 IR45 075 200
075 300 140 207 125 IR45 075 300
075 <400 140 207 1.25 IR45 075 400
075 S00 140 207 1.25 IR45 075 500
075 600 140 207 1.25 [IR45 075 600
075 700 140 207 125 IR45 075 700
075 800 140 207 1.25 IR45 075 800
075 S00 140 207 1.25 IR45 075 900
100 100 165 227 1.00 IR45 100 100 H 100
100 150 165 227 100 IR45 100 150
100 200 165 227 1.00 IR45 100 200
100 300 165 227 1.25 [R45 100 300
100 400 165 227 1.25 IR45 100 400
100 500 165 227 1.25 IR45 100 500
100 600 165 227 1.25 IR45 100 600
100 700 165 227 1.25 IR45 100 700
100 800 165 227 1.25 IR45 100 800
100 900 165 227 1.25 IR45 100 900
AN of the measurements above are in milimeters.
Each Item of the above is 125 Raduis.
b g o ﬁfm ﬁm«g mw"ﬂ:dnp-d i
power painted, sendzimir galvanlzed, chrome



CONSULTANTS €UROPE bv

Ib;?;.g;}:njiu: TECHNJCAL & LEGAL EKPERTS
90 degree Outside Riser
200 Jyp s H 035
Dimensions CODE
H WLl L2 Thickness

035 035 151 151 0.70 OR90 035 035
035 040 151 151 0.70 ORS0 035 040
035 050 151 151 0720 ORS0 035 050
050 050 215 215 1.00 ORS0 050 050 H 050
0S0 075 215 215 1.00 OR90050 075
050 100 215 215 100 ORS0 050 100
050 150 215 215 1.00 ORS00S0 150
050 200 215 215 1.00 OR90 050 200
050 300 215 215 1.25 ORS00S0 300
050 400 215 215 1.25 OR90 050 400
050 500 215 215 1.25 OR90 050 500
050 600 215 215 1.25 ORGS0 050 600
050 700 215 215 1.2% OR90 050 700
050 800 215 215 1.25 ORS0050 800
050 900 215 215 1.25 OR90 050 900
075 075240 240 100 ORSD 075075 hes
075 100 290 240 1.00 OR90 075 100
075 150240 240 1.00 OR90075 150
075 200 240 240 100 (OR90 075 200
075 300 240 240 1.25 ORS0 075 300
075 400 240 240 125 QRS0 075 400
075 500 240 240 1.25 OR90 075 500
075 600 240 240 1.25 OR90 075 600
075 700 240 240 125 ORS0 075 700
075 B0D 240 240 1.25 QRS0 075 800
075 9S00 240 240 125 ORS0 075 900
100 100 265 265 1.00 OR90 100 100 H 100
100 150 265 265 1.00 ORS0 100 150
100 200 265 265 1.00 ORS0 100 200
100 300 265 265 1.25 ORS0 100 300
100 400 265 265 1.25 (ORSO 100 400
100 500 265 265 1.25 ORS0 100 500
100 600 265 265 125 ORS0 100 600
100 700 265 265 1.25 ORS0 100 700
100 800 265 265 1.25 ORS0 100 800
100 900 265 265 1.25 ORS0 100 500

All of the mezsurements above are in millimeters.,

Each item of the above s 175 Raduis.

All of the ltems above can be supplied with a e connectors set.

All of the ltems above can be In one of the finishes: dipped gaivanized,
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'2’?_:‘“.{,;;]‘??‘ TECHNICAL & LEGAL EXPERTS
45 gegree Outsice Riser
ey 45 Jyip 8 H 035
Dimensions CODE
H W L2 Thickness
035 035 79 131 0.70 OR45 035 035
035 040 79 131 070 OR45 035 040
035 050 79 131 070 OR45 035 050
050 050 112 187 100 OR45050 050 o
050 075 112 187 100 OR45050 075
050 100 112 187 1.00 OR45050 100
050 150 112 187 1.00 OR45050 150
-12 050 200 112 187 1.00 OR45050 200
050 300 112 187 125 OR45 050 300
r 050 400 112 187 125 OR45050 400
050 500 112 187 1.25 OR45 050 500
Lt 050 600 112 187 1.25 OR45050 600
050 700 112 187 125 (OR45050 700
050 800 112 187 125 (OR45050 800
050 500 112 187 1.25 (OR45050 900
075 075 140 207 1.00 ORS4S 075 075 He
075 100 140 207 1.00 OR45075 100
075 150 140 207 1.00 OR45 075 150
075 200 140 207 1.00 OR45075 200
075 300 140 207 125 OR4S5 075 300
075 400 140 207 125 OR45 075 400
075 500 140 207 125 OR45 075 500
075 600 140 207 125 OR45 075 600
075 700 140 207 125 OR45 075 700
075 BO0 140 207 125 OR45 075 800
075 900 140 207 125 OR45075 900
100 100 165 227 1.00 OR45 100 100 -
100 150 165 227 1.00 OR4S5 100 150
100 200 165 227 1.00 OR45 100 200
100 300 165 227 125 OR45 100 300
100 400 165 227 1.25 OR45 100 400
100 500 165 227 1.25 (OR45 100 500
100 600 165 227 125 (OR45 100 600
100 700 165 227 1.25 OR45 100 700
100 800 165 227 1.25 OR45 100 800
100 900 165 227 1.25 (OR45 100 900
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NOTICE AND DISCLAIMER

The information in this publication was considered technically sound by the consensus of persons engaged in
the development and approval of the document at the time it was developed. Consensus does not necessarily
mean that there is unanimous agreement among every person participating in the development of this
document.

The National Electrical Manufacturers Association (NEMA) standards and guideline publications, of which the
document contained herein is one, are developed through a voluntary consensus standards development
process. This process brings together volunteers and/or seeks out the views of persons who have an interest
in the topic covered by this publication. While NEMA administers the process and establishes rules to
promote faimess in the development of consensus, it does not write the document and it does not
independently test, evaluate, or verify the accuracy or completeness of any information or the soundness of
any judgments contained in its standards and guideline publications.

NEMA disclaims liability for any personal injury, property, or other damages of any nature whatsoever, whether
spegcial, indirect, consequential, or compensatory, directly or indirectly resulting from the publication, use of,
application, or reliance on this document. NEMA disclaims and makes no guaranty or warranty, expressed or
implied, as to the accuracy or completeness of any information published herein, and disclaims and makes no
warranty that the information in this document will fulfill any of your particular purposes or needs. NEMA does
not undertake to guarantee the performance of any individual manufacturer or seller's products or services by
virtue of this standard or guide.

In publishing and making this document available, NEMA is not undertaking to render professional or other
services for or on behalf of any person or entity, nar is NEMA undertaking to perform any duty owed by any
person or entity to someone else. Anyone using this document should rely on his or her own independent
judgment or, as appropriate, seek the advice of a competent professional in determining the exercise of
reasonable care in any given circumstances. Information and other standards on the topic covered by this
publication may be available from other sources, which the user may wish to consult for additional views or
information not covered by this publication.

NEMA has no power, nor does it undertake to police or enforce compliance with the contents of this document.
NEMA does not certify, test, or inspect products, designs, or installations for safety or health purposes. Any

cerification or other statement of compliance with any health or safety—related information in this document

shall not be attributable to NEMA and is solely the responsibility of the certifier or maker of the statement.
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Preface

This is the common CSA and NEMA Standard for Metal Cable Tray Systems. It is the third edition of C22.2
No. 126.1, superseding the previous editions published in 2002 and 1998, and the fifth edition of NEMAVE 1,
superseding the previous edition published in 2002.

This commeon Standard was prepared by the CANENA Technical Harmonization Committee for Metal Cable
Tray Systems, comprising members from the Canadian Standards Association, National Electrical
Manufacturers Association, and the cable tray manufacturing industry. The efforts of the CANENA Technical
Harmonization Committee are gratefully acknowledged.

This standard is considered suitable for use for conformity assessment within the stated scope of the standard.

This Standard was reviewed by the CSA Subcommittee on Cable Tray Systems under the jurisdiction of the
Technical Committee on Wiring Products and the Strategic Resource Group, and has been formally approved
by the Technical Committee. Where reference is made to a specific number of samples to be tested, the
specified number is considered to be a minimum quantity. This Standard was also approved at NEMA by the
Codes and Standards Committee.

NOTE—Although the intended primary application of this Standard is stated in its Scope, it is important to nota that it remains the
responsibility of the users of the Standard 1o Judge its suitability for their particular purpose.

Level of Harmonization
This Standard uses an IEC format, but is not based on, nor is it to be considered equivalent fo, an IEC

standard. This Standard is published as an equivalent standard.

An equivalent standard is a standard that is substantially the same in technical content, except as follows.
Technical deviations are allowed for Codes and Governmental Regulations and those recognized as being in
accordance with NAFTA Article 905, for example, because of fundamental, climatic, geographical,
technological, or infrastructural factors, scientific justification, or the level of protection that the country
considers appropriate. Presentation of the NEMA and CSA versions is to be word for word except for editorial

changes.

Reasons for Differences to IEC

The Technical Harmonization Committee (THC) identified one IEC standard that addresses electrical cable
tray systems included in the scope of this Standard, The THC determined the safe use of electrical cable tray
is dependent on the design, performance, and installation of the cable tray system. The IEC standard does not
mention the equipment grounding function of cable tray, and there are no requirements for corrosion protection
at this time. Significant investigation is required to assess safety and system issues that may lead to
harmonization of traditional Morth American electrical cable tray standards with those presently addressed in
the known IEC standard. The THC agreed such future investigation might be facilitated by completion of
harmonization of the North American standards for electrical cable tray.

Interpretations

The interpretation by the Standards Development Organization (SDO) of an identical or equivalent standard is
to be based on the literal text to determine compliance with the standard in accordance with the procedural
rules of the SDO. If more than one interpretation of the literal text has been identified, a revision is to be
‘proposed as soon as possible to each of the SDOs to more accurately reflect the intent.

'CSA Effective Date
‘The affective date for CSA will be announced through CSA Informs or a CSA Certification Notice.

‘NEMA Effective Date
‘The effective date for NEMA will be the publication date.
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Foreword (NEMA)

This Standards Publication provides technical requirements concerning the construction, testing, and
performance of metal cable tray systems. The development of this publication is the result of many years of
research, investigation, and experience by the members of the Cable Tray Section of NEMA. Throughout the
development of this publication, test methods and performance values have been related as closely as
possible to end-use applications. It has been developed through consultation among manufacturers, with
users and engineering societies, to result in improved serviceability and safety of metal cable tray systems.

This publication reflects the study of applicable building codes and the National Elecirical Code®, and adheres
to applicable national material and manufacturing standards, such as those of the American Society for
Testing and Materials, the American Iron and Steel Institute, the Aluminum Association, and Underwriters
Laboratories, Inc. The NEMA Cable Tray Section periodically reviews this publication for any revisions
necessary, to kesp it up to date with advancing technology.

Comments or recommended revisions are welcomed and should be submitted to:

Vice President, Technical Services

Mational Electrical Manufacturers Association
1300 North 17th Street, Suite 1752

Rosslyn, Virginia 22209

The primary purpose of this Standards Publication is to encourage the manufacture and utilization of standardized
metal cable tray systems and to eliminate misunderstandings between manufacturers and users.

The cable tray system manufacturer has limited or no control over the following factors, which are vital to a
safe installation:

environmental conditions;
systemn design;

product selection and application;
installation practices; and

system maintenance.

o0 on

This Standards Publication was developed by the Cable Tray Section, and has been promulgated with a view
toward promoting safety of persons and property by the proper selection and use of metal cable tray systems.
At the time it was approved, the Cable Tray Section was composed of the following members:

Cablofil, Inc.—Mascoutah, IL

Chalfant Manufacturing Company—Cleveland, OH
Cooper B-Line—Highland, IL

Cope/fAllied Electrical Group—Harvey, IL

MP Husky Corporation—Greenville, SC

P-W Industries, Inc.—Atlanta, GA

The Wiremold Company—West Hartford, CT
Thomas & Betts Corporation—Memphis, TN
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Section 1
SCOPE

This Standard specifies the requirements for metal cable trays and associated fittings designed for use in
accordance with the rules of the Canadian Electrical Code (CEC), Part |, and the National Electrical Code
(NEC).
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Section 2
DEFINITIONS AND ABBREVIATIONS

2.1 DEFINITIONS
The following definitions apply in this Standard (see also Figure 1):

accessory: Components used to supplement the function of a straight section or fitting. Examples include, but
are not limited to, dropout, cover, conduit adapter, hold-down device, and divider.

cable tray support span: The distance between the centerlines of supports.

cable tray system: A section or assembly of sections, and associated fittings, forming a mechanical system
used to support cables and raceways.

channel cable tray: A fabricated structure consisting of a one-piece ventilated-bottom or solid-bottom channel
section.

connector: A component that joins any combination of cable fray straight sections and fittings. The basic
types of connectors include rigid, expansion, adjustable, and reducer.

fasteners: Screws, nuts, bolts, washers, rivets, spacers, pins, and other items used to connect and assemble
cable tray systems.

fill depth: The vertical interior dimension of a cable tray that is used to calculate the allowable interor cross-
sectional area.

fitting: A component that is used to change the size or direction of a cable tray system.

horizontal cross: A fitting that joins cable trays in four directions at 90° intervals in the same plane.
horizontal elbow: A fitting that changes the direction of cable tray in the same plane.

horizontal tee: A fitting that joins cable trays in three directions at 90° intervals in the same plane.
horizontal wye: A fitting that joins cable trays in three directions at other than 90° intervals in the same plane.

ladder cable tray: A fabricated structure consisting of two longitudinal side rails connected by individual
fransverse mambers {rungs).

reducer- A fitting that joins cable trays of different widths in the same plane.
left-hand reducer: A reducer having, when viewed from the large end, a straight side on the left.
right-hand reducer: A reducer having, when viewed from the large end, a straight side on the right.
straight reducer: A reducer having two symmetrical offset sides.

single-rail cable tray: A fabricated structure consisting of a longitudinal rail with transversely connected

members (rungs) that project from one side (side-supported) or both sides (center-supported), which may be
single- or multi-tier.
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solid-bottom or nonventilated cable tray: A fabricated structure consisting of a bottom without ventilation
openings within integral or separate longitudinal side rails.

straight section: A length of cable tray that has no change in direction or size.

suppoert: A component that provides a means for supporting a cable tray, including, but not limited to,
cantilever bracket, trapeze, and individual rod suspension.

trough or ventilated cable tray: A fabricated structure consisting of integral or separate longitudinal rails and
a bottom having openings sufficient for the passage of air and utilizing 75% or less of the plan area of the
surface to support cables where the maximum open spacings between cable support surfaces of transverse
elements do not exceed 100 mm {4 in.) in the direction parallel to the tray side rails.

NOTES—
{1}  On horizontal bends only, the maximum distance between fransverse alemeants is measured at the canterdine of the bend.
{2} A ladder cable tray having rung spacing such that the cable tray meets the definition described above is considered lo be a

ventiated cable tray.
vertical elbow: A fitting that changes the direction of cable tray to a different plane.
inside vertical elbow: A fitting that changes the direction of cable tray upward from the horizontal plane.

outside vertical elbow: A fitting that changes the direction of cable tray downward from the horizontal
plane.

vertical tee: A fitting that joins cable trays in three directions at 20° intervals in different planes.

wire mesh cable tray: A manufactured wire mesh tray consisting of steel wires welded at all intersections.
Longitudinal wires located on the exterior of the tray are spaced at a maximum of 50 mm (2 in.) and transverse
wires are spaced at a maximum of 100 mm (4 in.).

wire mesh cable tray fitting: A fitting for wire mesh cable tray systems, fabricated from wire mesh cable tray
straight sections. The fitting is field-constructed and attached to the adjacent sections using splice connectors
in accordance with the manufacturer’s instructions.

2.2 ABEREVIATIONS
The following abbreviations apply in this standard:

A — ampere

ac — alternating current
*C — degrees Celsius

dc — direct current

°F — degrees Fahrenheit

ft — foot

in. — inch

kg — kilogram

Ib — pound

lin ft — linear foot
lin m — linear meter
m — meter

min — minute

mm — millimeter

) — ohm

S| — Intermational System of Units (metric)
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Section 3
GENERAL

3.1 REFERENCE PUBLICATIONS

Where reference is made to other publications, such reference shall be considered to refer to the latest edition
and all amendments published to that edition up to the time when this Standard was approved.

Canadian Standards Association (CSA)
5060 Spectrum Way, Suite 100
Mississauga, ON, Canada L4W 5N6E

C22.1-09 Canadian Electrical Code, Part |
National Electrical Manufacturers Association (NEMA)
1300 MNorth 17th Street, Suite 1752
Rosslyn, Virginia 22209
VE 2-2006 Cable Tray Installation Guidelines
American National Standards Institute (ANSI)

11 West 42nd Street
New York, NY 10036

ANSINFPA 70-2008  Nafional Electrical Code

American Society for Testing and Materials (ASTM)
1916 Race Street
Philadelphia, PA 19103

A 123/A 123M-02 Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel
Products

A B53/A 653M-06 Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-
Coated (Galvannealed) by the Hot-Dip Process

B 633-07 Standard Specification for Electrodeposited Coatings of Zinc on lron and Steel

3.2 UNITS OF MEASUREMENT

The values given in S| (metric) units are mandatory. Any other values given are for information only.

NOTE—Lengths are shown in millimeters or meters (inches or feet). Widths, deflections, and similar measurements are generally defined
in millimeters (fractions of inches), and load-bearing capacity in kilograms/meter (poundsifoot).
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Section 4
CONSTRUCTION

4.1 MATERIALS

Cable tray systems shall be made of either corrosion-resistant metal, such as aluminum or stainless steel, or
metal with a corrosion-resistant finish.

42 FINISHES
421 Carbon steel used for cable trays shall be protected against corrosion by one of the following
processes:

(a) Type 1—Hot-dip galvanizing after fabrication in accordance with ASTM A 123/A 123M,

MOTE—Fabricated products that are hot-dip galvanized are thoroughly cleaned, fluxed, and immersed in a bath of molten zinc,
whera they react to form a metallurgically bonded zinc costing. Nommal oxidation of the galvanized surfaces will, in a short
period of time, appear as a dull gray or white coating. Some degree of roughness and variations of thicknesses can be
expected as a result of the hot-dipping process. Because the galvanizing process takes place at the low end of the stress-
relieving temperature range, some stress relief occurs, and some distortion or warping may result.

(b) Type 2—Hot-dip mill galvanizing in accordance with ASTM A 653/A 653M, coating designation GS0;

NOTE—Hot-dip mill galvanized coatings are produced by continuously rolling steel sheets or strips in coils through a bath of
miolten zinc. The process involves pretreating the steel to make the surface react readily with molten zinc as the strip moves
through the bath at high speeds. During fabrication, where slitting, forming, cutting, or welding is performed, the cut edges and
heat-affected zone of welding are subject to superficial oxidation. These areas are then protected through electrolytic action of
the adjacent zinc surfaces. The coating is smooth, ductile, and adherent.

NOTE—For corrosive or wet locations, other coatings may be mare suitable,
(c) Type 3—Electrodeposited zinc in accordance with ASTM B 633 (SC 2 minimumn); or

NOTE—Fabricated products that are to receive electrodeposited zinc (zinc plated) coatings are thoroughly cleaned and then a
thin layer of zine is deposited by electrolysis. A conversion coating can then be applied to the zinc surface, resulting in a
colored (typically yellow) ar celerless (clear-blue) appearance. Electrodeposited zinc is a common indoor finish for wire mesh
cable trays. For corrosive or wet locations, other coatings or materials may be more suitable.

(d) Other coatings as appropriate for the application. Where a nationally recognized standard exists, the
coating shall be applied in accordance with that standard.

422 For installations in highly corrosive environments, such as alkaline or acidic conditions, different or
additional protective coatings may be provided, as agreed to between the end user and the manufacturer.

4.2.3 Carbon steel nuts and bolts shall be protected against corrosion by one of the following processes:
(a) Zinc electroplating in accordance with ASTM B 633; or

(b) other coatings as appropriate for the application. Where a nationally recognized standard exists, the
coating shall be applied in accordance with that standard.
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4.3 TYPICAL DIMENSIONS

431 General

Clauses 4.3.2 to 4.3.7 provide the typical dimensions used in the industry. Other dimensions shall also be
acceptable. Dimensions are based on rationalized conversions.

432 Lengths of Straight Sections
Typical lengths, not including connectors, are:

(@) 3m+5mm (10 ft £ 316 in.);

(b) 366m=5mm (121t = 3M6 in.);
(c) 6m+9mm (20 ft £ 516 in.); and
(d) 7.32m 9 mm (24 ft £ 5/16 in.).

433 Widths
4.3.3.1 For sections other than channel cable trays or wire mesh cable trays, typical widths are:

(a) 150 mm (6 in.);

(b) 225 mm (2 in.);

(c) 300 mm (12 in.);

(d) 450 mm (18 in.);

(e) 600 mm (24 in.);

(f) 750 mm (30 in.); and
{(g) 900 mm (36 in.).

NOTE—The toleranes of the widths is within = 6 mm (1/4 in.) for inside dimensions.
Overall width shall not exceed the inside width by more than 100 mm (4 in.).
4.3.3.2 Forchannel cable trays, typical widths are:

(@) 75 mm (3 in.);
(b) 100 mm (4 in.); and
(c) 150 mm (6 in.).

NOTE—The tolerance of the widths is within = & mm (1/4 in.) for inside dimensions.
4.3.3.3 For wire mesh cable trays, typical widths are:

(@) 50 mm (2 in.);

(b) 100 mm (4 in.);

(c) 150 mm (6 in.);

(d) 200 mm (8 in.);

(e) 300 mm (12in.);

() 400 mm (16 in.);

(g) 450 mm (18 in.);

(h) 500 mm (20 in.); and
(i) 600 mm (24 in.).

MNOTE—The tolerance of the widths is within £ 3 mm {1/8 in_) for inside dimensions.
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434 Fill Depths

4341 Forother than channel cable trays or wire mesh cable trays, typical depths for sections are:
(a) 75 mm (3 in.);

(b) 100 mm (4 in.);

(c) 125 mm (5 in.); and
(d) 150 mm (6 in.).

MOTE—The tolerance of the depths is within £ 10 mm (3/8 in.).

Qutside depths shall not exceed inside depths by more than 30 mm (1-1/4 in.).
4.3.4.2 Forchannel cable trays, typical depths are 30-50 mm (1-1/4-2 in.) for outside dimensions.
4.3.4.3 Forwire mesh cable trays, typical depths are:

(a) 25 mm (1in.);
(b} 50 mm (2 in.};
(c) 100 mm (4 in.); and
(d) 150 mm (6in.).

NOTE—The tolerance of the depths is within £ 10 mm (3/8 in.).

Outside depths shall not exceed inside depths by more than 30 mm (1-1/4 in.).
4,344 For single-rail cable trays, typical depths are:

(@) 75 mm (3 in.);
(b} 100 mm (4 in.);
(c) 125 mm (5in.); and
(d} 150 mm (B in.).

NOTE—The tolerance of the depths is within £ 10 mm (3/8 in.).

4.3.5 Nominal Rung Spacings on Straight Sections
Typical rung spacings are:

(a) 150 mm (6 in.);

(b) 225 mm (9 in.); and

(c) 300 mm (12 in.).

436 Inside Radii

Typical inside radii of curved sections are:

(@) 300 mm (12 in.};
(b) 600 mm (24 in.}; and
(c) 900 mm (36 in.).

4.3.7 Degrees of Arc for Elbows
Typical degrees of arc for elbow sections are:
(a) 30°%

(b) 45%

(c) 60% and
(d) 90"
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4.4 QUALITY OF WORK

Cable tray systems shall be free from burrs or other sharp projections that could cause damage to the cable
jacket during installation.

4.5 FITTINGS
Fittings shall not be required to be subjected to the load test described in Clause 5.2,

NOTE—Since fittings are not load-tested, they will not meet the strength requirements of straight sections unless supported as shown in
NEMA VE 2, or in accordance with the manufacturer's instructions.

4.6 FASTENERS

Fasteners used for connection and assembly of a cable tray system shall be supplied according to the
manufacturer's instructions and shall comply with the requirements of Clause 4.2.3.

4.7 BONDING

471 Cable tray systems shall be provided with connection means meeting the requirements of Clause
5.1.

472 Where paint or additional coatings are applied to components of the cable tray system, means shall
be provided to ensure a measured resistance in accordance with Clause 5.1.

4.8 LOAD CAPACITY

48.1 Straight sections of cable tray shall meet the requirements of the test specified in Clause 5.2. See
also Clause 5.3.

NOTES—
(1) The load ratings in Table 1 and Table 2 are those most commonly used.

(2) See Clause 5.3 for interpolation of test data when determining the load rating of spans shorter than the tested span.

48.2 A concentrated static load is not included in Table 1 and Table 2. Some user applications may
require that a given concentrated static load be imposed over and above the working load. Depending on
concentrated load value and location of load, some cable tray systems may not be suitable for support. When
considering a concentrated load applied other than described below, consult the manufacturer.

A concentrated static load represents a static weight applied on the centerline of the tray at midspan. When so
specified, the concentrated static load may be converted to an equivalent uniform load (W,) in kg/lin m (Ib/lin
ft), using the following formula, and added to the static weight of cables in the tray:

2 x(concentrated static load, kg (Ib))

W =
span length, m (ft)

4.8.3 Channel cable tray straight sections not exceeding 150 mm (6 in.) in width and 50 mm (2 in.) in depth
need not be load-tested in accordance with Clause 5.2,
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Section 5
TESTS

5.1 ELECTRICAL CONTINUITY OF CONNECTIONS

5.1.1 Each specimen shall consist of two 600 mm (24 in.) minimum lengths of standard spliced or coupled
sections.

51.2 A current of 30 A dc shall be passed through the specimen and the resistance measured between
two points located 1.6 mm (1/16 in.) from each side of the splice or coupling. The net resistance of the
connection shall be not more than 0.00033 © as computed from the measured voltage drop and current
passing through the specimen, at an ambient temperature of 15-35°C (60-95°F). The current source shall be
applied at least 300 mm (12 in.) on either side of the splice or coupling.

5.2 LOAD TESTING

52.1 General

Cable tray specimens shall be subjecied to either loading to destruction (Method A), as specified in Clause
5.2.8, or loading to residual deflection (Method B), as specified in Clause 5.2.9. For wire mesh trays, only
Method A shall be used.

5.2.2 Test Specimen

For each design of cable tray, two specimens shall be tested. An unspliced straight section of the greatest
width shall be used in each test.

Far trays with rungs, rung spacings shall be the largest in a particular class.

Differences in gauge, wire diameter, height of rail(s), rung design, rung spacing greater than the tested
spacings, bottem to rail connection, or in the configuration of any part shall constitute a different design.

Coated trays need not be tested, provided that bare or pregalvanized trays of the same class have been
tested.

523 Type and Length of Span

The test specimen shall be a simple beam span, with free unrestrained ends. Trays shall not have side
restraints. Span lengths shall be as specified, with a tolerance of £ 38 mm (1-1/2 in.).

Side-mounted single-rail cable trays shall have restrained ends.

524 Orientation of Specimen

Specimens shall be tested in the horizontal position. The total length of the test specimen shall be not more
than the specified span length + 20%. Any overhang shall be equally distributed beyond both supports.

5.2.5 Supports

Each end of the specimen shall be supported by a steel bar(s) of 30 mm (1-1/8 in.) width and 19 mm (3/4 in.)
height, with a 120° V-notch cut in its bottom to a depth of 5 mm (3/16 in.). The V-notch shall rest on a 25 mm

(1 in.) solid round steel bar fastened to a rigid base, or the specimen shall be supported directly on a 65 mm
(2-1/2 in.) diameter round steel bar or heavy wall steel tube fastened to a rigid base.
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At the supports, single-rail trays may have side restraints that do not constrain vertical movement.

Side-mounted single-rail cable tray specimens shall be supported to the wall as recommended by the
manufacturer at both ends and at mid-point.

52.6 Loading Material

Loading material shall be steel strips, lead ingots, or other loading materials mesting the following
requirements:

(a) Individual steel strips shall have rounded or deburred edges, a maximum thickness of 3 mm (1/8 in.), a
maximum width of 100 mm (4 in.), and a maximum length of 7.32 m (24 ft).

When load testing wire mesh cable tray with strips having a thickness of 3 mm (1/8 in.) and a maximum
width of 100 mm (4 in.), the length of the strips shall not exceed 50% of the length of the test span. When
full span strips are used, the maximum thickness shall be 1.6 mm (1/16 in.), and the maximum width shall

be 100 mm (4 in.).

(b) Five lead ingots, each weighing approximately 2.3 kg (5 Ib), shall be interconnected across comers into a
string of five ingots approximately 550 mm (22 in.) long. Individual ingots shall be hexagonal,
approximately 75 mm (3 in.) in diameter, and 38 mm (1-1/2 in.) deep.

(c) Other loading materials shall have a maximum weight of 4.5 kg (10 Ib), @ maximum width of 125 mm
(5 in.), and a maximum length of 300 mm (12 in.).

527  Load Application
5.2.7.1 The load shall be applied in at least 10 increments that are approximately equal in weight.

5.2.7.2 Loading shall be uniformly distributed for the length and breadth of the specimen, except that the
loading material shall not be closer than 13 mm (1/2 in.) nor further than 25 mm (1 in.) from the innermost
elements of the sides. It shall be arranged across the tray with 2 minimum of 10 mm (3/8 in.) between stacks
so that the loading material does not brnidge transversely. All loading materials shall be placed between
supports without overhanging. In multi-tier cable trays, the loading shall be uniformly distributed among the

tiers.

5.2.7.3 Forloading weight in trays with rungs, the bottom of the tray between supports may be covered with
a flat sheet of No. 8 gauge, flattened expanded material not more than 300 mm (3 ft) long and with a wire hole
size of 19 mm (3/4 in.), or a flat sheet of No. 16 gauge sheet steel not more than 900 mm (32 ft) long. The
expanded metal or sheet steel (dunnage) shall not be fastened to the tray and shall be no closer than 13 mm
(1/2 in.) to the side rails. The lengths shall not overlap by more than 50 mm (2 in.). The weight of expanded
metal or sheet steel shall be added to the total weight of the loading material.

52.8 Loading to Destruction (Method A)

The total weight of the loading material on the cable tray, plus dunnage if used, prior to addition of the
incremental weight that causes the destruction, shall be considered to be the destruction load. The rated load
capacity of the cable tray shall be the destruction load divided by a safety factor of 1.5. For multi-tier trays,
failure of any of the tiers shall be considerad as failure of the whole cable tray.

The deflection shall be recorded for each additional incremental load. The maximum deflection reading shall
be recorded for the rated load.
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529 Loading to Residual Deflection (Method B)

5291 Minimum Test Load
The minimum test load to be applied shall be determined in accordance with the foilowing formula:

Total minimum test load = 1.5 xL xw

Where:

1.5 = safety factor
L = span length, m (ft)
w = rated load, kg/m (Ib/ft)

5.29.2 |Load Application

Each specimen shall first be loaded to 10% of the minimum test load. The vertical deflection of the tray shall
be measured at three points along the line midway between the supports and at right angles to the longitudinal
axis of the tray. The three points of measurement shall be under each side rail and at the center of the tray.
In trays where there are no side rails, the three points of measurement shall be under the outer edges and
under the center. This measurement shall be known as the initial deflection. The loading shall then be
continued until all of the rated load is applied. The deflection shall be measured in the same manner as the
initial deflection. The loading shall then be continued until the total minimum test load has been applied. The
total load shall then be removed from the tray. After 15 min, the vertical deflection shall be measured in the
same manner as previously used. This measurement shall be known as the residual deflection. The
specimen may then be reloaded until it collapses, and the values of the load at collapse shall be recorded.
This information concerning the load at collapse point is optional, but some users may require it to obtain
product acceptance.

529.3 Measurement of Residual Deflection
The residual deflection at each point of measurement of the two specimens shall be averaged. Where a
residual deflection for either specimen is equal to or exceeds 80% of the initial deflection and, in addition,

deviates from the average by more than 10%, two more specimens shall be tested. The average of the three
highest values at the point of measurement of the four specimens shall be regarded as the final result.

In multi-tier trays, the maximum deflection in any of the tiers shall be considered the maximum deflection of the
whole tray.

53 INTERPOLATION OF TEST DATA—FOR USE WITH 5.2.8 (METHOD A) ONLY

When allowable load and deflection data are determined by the load test, desfruction load capacity for span
lengths less than the tested span shall be interpolated with the formula shown below. When interpolating in
this manner, ensure that the rung strength is also sufficient to support the load.

Wo = W4 X L*|2Jil|'_22

Where:
w; = calculated load, kg/m (Ib/ft)
w; = tested load, kg/m (Ib/ft)
L= tested span length, m (ft)
L; = new span length, m (ft)

54 RUNG LOAD CAPACITY (OPTIONAL)

541 General

If rung load capacity is to be specified by the manufacturer, the capacity shall be determined in accordance
with Clauses 542to 54.8.
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542 Test Equipment

All load-bearing surfaces shall be flat, with edges rounded to a maximum radius of 3.2 mm (1/8 in.). An
example of the application of the load is shown in Figure 2.

543 Test Specimen
For each rung design, two separate tests of the greatest rung length shall be made.

544 Span Length and Supports

Test spans shall be simple beam spans with free, unrestrained ends. Rungs shall not have side restraints.
Each end of the specimen shall be supported by a flat steel bar at a span length as specified £ 38 mm (1-1/2
in.).

5.4.5 Orientation of Specimens

Specimens shall be tested in the horizontal position. The total length of the test specimen shall be the
specified span length + 150 mm (6 in.) maximum. Any overhang shall be equally distributed beyond both

supports.

54.6 Loading

All specimens shall be loaded to destruction. The loading shall be a concentrated load, applied to the 25 mm
(1 in.) central length of the span.

54.7 Load Capacity
The maximum load applied to the rung shall be considered the destruction load capacity of the rung. The rated
load capacity shall be the destruction load divided by a safety factor of 1.5.

NOTE—The rated load may be expressed as a uniform load by muttiplying the concentrated load by a factor of two,

54.8 Interpolation of Rung Load Test Data

When the rated load data are determined by Clause 5.4.7, the rated load capacity for span lengths less than
the tested span shall be interpolated with the following formula:

Wse = Wy X ]_12sz2

Where:
w; = calculated load, kg/m (Ib/ft)
w; = tested load, kg/m (Ib/ft)
L, = tested span length, m (ft)
L; = new span length, m (ft)
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Section 6
PRODUCT MARKING, INFORMATION, AND INSTALLATION

NOTE—In Canada, there are two official languages, English and French. Annex A lists French translations of the markings specified in
this Standard.

6.1 MARKING ON PRODUCT

6.1.1 Dimensions and measurements marked on the product shall include 51 units. Markings expressed in
inch-pound units shall be optional.

6.1.2 Each straight section of cable tray and each fitting shall be marked in a permanent and readily visible
ranner with the following:

{a) the manufacturer's name, trademark, or other recognized symbol of identification;
(b) the word "Ventilated" or "Nonventilated,” as applicable;

(c) the rated load/span as tested in accordance with Clause 5.2. Load classes as referenced in Table 1 and
Table 2 may be marked in addition to, but not in place of, the rated load/span;

(d) type of material, such as stainless steel (including the type), aluminum, etc; and, if carbon steel, Type 1
(hot-dip galvanized), Type 2 (mill galvanized), or Type 3 (electrodeposited zinc), as applicable. If the
manufacturer's catalogue number marked on the product would readily lead the user to the required
information published by the manufacturer, this marking is not mandatory;

(e) when steel or aluminum cable tray systems are used as equipment grounding (or bonding) conductors,
cable tray sections and fittings shall be marked to show the minimum cross-sectional area in accordance

with the CEC, Part |, and the NEC; and

(f) warning label that reads, “WARNING! DO NOT USE AS A WALKWAY, LADDER, OR SUPFPORT FOR
PERSONNEL. USE ONLY AS A MECHANICAL SUPPORT FOR CABLES, TUBING, AND RACEWAYS."

6.2 PRODUCT INFORMATION

The manufacturer shall provide, in a readily available form or with each shipment of cable tray, product
information that shall include the following:

(a) table or chart clearly indicating the maximum rated simple beam loading in kilograms/linear meter and/or
poundsflinear foot, and the maximum recommended distance in meters and/or feet between supports for

each loading; and
(b) information on the alloys of aluminum or stainless steel, if such alloys are used.

6.3 CABLE TRAY INSTALLATION
Cable tray shall be installed in accordance with NEMA VE 2 or as recommended by the manufacturer.



Table 1

SPAN/LOAD CLASS DESIGNATION—USA
(See Clauses 4.8.1,4.8.2 and 6.1.2 (c).)

Load, kg/m (lb/ft)

Span, m (ft

1.5 (5}

24 (8)

3.0 (10)

3.7(12)

6.0 (20)

37 (25)

SAA

10AA

12AA

20AA

74 (50)

8A

10A

12A

20A

112 (75)

aB

12B

208

149 (100)

12C

20C

Mote: These ratings are also used in Mexico

Table 2
SPAN/LOAD CLASS DESIGNATION—CANADA
See Clauses 4.8.1, 4.8.2 and 6.1.2(c)

Load kg/m (Ib/ft)

1 Span, m(ft)

1.5 (5) 2.0 2.5 3.0 (10) 4.0 5.0

6.0 (20)

37 (25) A

45 (30) A

62 (42) A

67 (45)

82 (55) D

97 (65) Cc

99 (67) A

112 (75)

113 (76) D

119 (80) c

137 (92) E

164 (110) C

179 (120) D

188 (127) E

259 (174) C

299 (200) e




Lagend:

41 = Ladder cable tray

2 = Ventilated cable tray

3 = Solid-bottom cable tray
4 = Rigid connector

5 = Horizontal elbow

B = Horizontal tee

7 = Horizontal cross

.E. - Verﬁl:‘.'a] elbow

9 = Vertical tee

NEMA VE 1-2009/CSA C22.2 No. 126.1-09
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10 = Reducer

11 = Channel cable tray

12 = Divider

13 = Caver

14 = Tray-to-box connector
15 = Channel vertical elbow
16 = Blind end

17 = Dropout

Figure 1
ILLUSTRATION OF SELECTED DEFINITIONS
(See Clause 2.1)
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Foreword

For Cable Tray Installers—This publication is intended as a practical guide for the proper installation of
cable tray systems. Cable fray systems design shall comply with NEC Article 318, NEMA VE 1, and
NEMA FG 1 and follow safe work practices as described in NFPA 70E.

These guidelines and information do not intend to cover all details or variations in cable tray
systems nor provide for every possible installation contingency.

Construction Experience—I|t is recommended that the work described be performed by qualified
persons familiar with standard eleclrical construction practices, electrical equipment, and safety of
electrical wiring systems.

These guidelines will be useful to engineers, contractors, and maintenance personnel. This publication
will be reviewed periodically with the purpose of updating it to reflect advancing technology and
construction technigues. Please address any comments or questions to:

Vice President, Engineering or Technical Director
National Electrical Manufacturers Association Cable Tray Institute
1300 North 17th Street 4101 Lake Boone Trail
Suite 1874 Suite 201

Rosslyn, VA 22209 Raleigh, NC 27607-6518

This is the second edition of this publication.

This standards publication was developed by the NEMA Metal Cable Tray and Nonmetallic Cable Tray
Seclions. Section approval of the standard does not necessarily imply that all section members voted for its
approval or participated in its development. At the time it was approved, the Metal Cable Tray and Nonmetallic
Cable Tray Sections were composed of the following members:

Champion Fiberglass—Spring, TX

Chalfant Manufacturing Company—Cleveland, OH
Cooper B-Line—Highland, IL

Enduro Fiberglass Systems, Inc.—Houston, TX
GS Metals Corporation—Pinckneyville, IL

MP Husky Corporation—Greenville, SC

P-W Industries, Inc.—Atlanta, GA

Seasafe, Inc—Lafayette, LA

Square D Company—Oxford, OH

Thomas & Betls Corporation—Memphis, TN

T. J. Cope, Inc.—Wayne, MI

Tex Tray Inc.—Houston, TX

The Wiremold Company—West Hartford, CT

DISCLAIMER

The standards or guidelines presented in a NEMA Standards Publication are considered technically
sound at the time they are approved for publication. They are not a substitute for a product seller's or
user's own judgment with respect to the particular product referenced in the standard or guideline, and
NEMA does not undertake to guarantee the performance of any individual manufacturer's products by
virtue of this standard or guide. Thus, NEMA expressly disclaims any responsibility for damages arising
from the use, application, or reliance by others on the information contained in these standards or
guidelines.

© 2001 National Electrical Manufacturers Association



SCOPE

This publication addresses shipping, handling, storing, and installing cable tray systems. Information on
maintenance and system modification is also provided.

Abbreviations used in this standard are as follows:

“in" denotes inch;

“ft" denotes foot;

“Ib" denotes pound;

“mm” denotes millimeter;

“kg"” denotes kilogram;

“m” denotes meter;

“N" denotes newtons;

“°F" denotes degree Fahrenheit;
“*C" denotes degree Celsius.



NEMA VE 2-2000
Page 1

Section 1
GENERAL

WARNING!—Do not use a cable tray as a walkway, ladder, or support for people; cable tray is a
mechanical support system for cables and raceways. Using cable trays as walkways can cause personal
injury and also damage cable tray and installed cables.

Hazardous voltages in electrical equipment can cause severe personal injury or death. Safety related
work practices, as described in NFPA 70E, Part 11, should be followed at all times.

The performance of a cable tray wiring system is dependent on its proper installation, including supports
and cables. Neglecting installation and maintenance guidelines may lead to personal injury as well as
damage to property.

Installation and maintenance of cable tray wiring systems shall be conducted only by qualified personnel.

For the purposes of this guideline, a qualified person is one who is familiar with electrical construction. In
addition, the person is:

Trained and authorized to test, energize, clear, ground, tag, and lock out circuits in accordance
with established safety practices.

Trained in the proper care and use of protective equipment such as insulated rubber gloves,
hard hat, safety glasses or face shields, dust mask, and flash resistant clothing in accordance
with established safety practices.
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Section 2
RECEIVING AND UNLOADING

Cable tray is generally bundled and shipped via motor freight, except for export shipments that could be
crated or loaded in containers. Accessories and small components are boxed and often skidded.

Cable tray can be shipped via enclosed van, trailer, or flat bed trailer. Van trailers are normally used for
less than truckload (LTL) shipments. This method of shipment is most common and cost effective and
offers maximum protection from the weather during shipment. LTL shipments should be hand unloaded
unless provisions have been made with the cable tray manufacturer for forklift unloading.

Flat bed trailers are often used for full truckload shipments and when customers want side forklift
unloading or sling unloading by crane. (Special care must be exercised using slings so cable tray is not
crushed from the improper location and lifting by sling.)

CORRECT NOT CORRECT

*Excepl when utilizing extended forks for skidded bundles

Small to medium size orders less than 2000 ft. (600 m) are generally shipped via common carrier - LTL in
enclosed vans.

If hand unloaded, workers should wear gloves.

To prevent damage to cable tray, never pull cable tray from truck trailer by chaining to bottom rung and
dragging out of trailer.

CORRECT NOT CORRECT

Inventory all items immediately after unloading, using the manufacturer's packing list. Note on the bill of
lading any shortage or shipping damage for filing freight claim.
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Section 4
INSTALLATION

For Cable Tray Installers—This publication is intended as a practical guide for the proper installation of
cable tray systems. Cable tray system design shall comply with NEC Article 318, NEMA VE 1, and
NEMA FG 1, and shall follow safe work practices as described in NFPA 70E.

These instructions and information do not intend to cover all details or variations in cable tray systems nor
provide for every possible installation contingency.

Construction Experience—It is recommended that the work described be performed by qualified
persons familiar with standard electrical construction praclices, electrical equipment, and safety of
electrical wiring systems.

4.1 COMMON TOOLS FOR INSTALLATION

The following tools are commonly used for installation of cable tray:

e Metal cutting saw ¢ Leveling device

* Touch-up material * Tape measure

+ Screwdriver * Sqguare

« Drill with bits s C-clamp

+ File ¢ Torgue wrench

* Open end wrench s Ratchet wrench

* Nylon cord or laser » Offset Bolt cutters (Wire mesh)
¢ Sealant for cut edges (Fiberglass) e Dust Mask (Fiberglass)

» Cutting Saw (Fiberglass) Carbide or Diamond Tipped = Appropriate safety equipment

4.2 SUPPORT INSTALLATION

Caution! Do not cut or drill structural building members (e.qg. |-beams) without approval by the general
contractor,

In order to install the cable tray supports, first find the required elevation from the floor to the bottom of
the cable tray and establish a level line with a laser or a nylon string. A string works well because it can
be used to align the threaded rods on one side of a trapeze and find the tops of the supports.

In order to speed the process of installing the trapeze hangers, some nuts may be pre-threaded onto the
threaded rod to the approximate location where the nut will be needed. One method for pre-threading the
nuts is to put the nuts onto the end of a piece of threaded rod, attach a drill to the threaded rod, and run
the nuts up the rod holding onto them with an open-end wrench.

NOTE—Nonmetallic supports and hardware may require special load bearing considerations due to material
composition and application temperature. Consult the cable tray manufacturer for recommended practices.

4.21 Cable Tray Supports

Caution! Supports for cable trays should provide strength and working load capabilities sufficient to meet
the Ioad requirement of the cable tray wiring system. Consideration should be given to the loads
associated with future cable additions (see section 6.3) or any other additional loads applied to the cable
tray system or the cable trays support system.
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NOTE—Nonmetallic supporis and hardware may require special load bearing considerations due to material
composition and application temperature.

NOTE—Special consideration may be required for center-supporied systems considering eccentric loading.

4.2.1.1 Trapeze Type (See Figures 4.1A through 4.1G.)

To install:
a. Thread nuts onto threaded rod approximately 2 in. (50 mm) above desired location for bottom of
cable tray.

b. Slide on square washers followed by cross member and second set of square washers.

c. Thread second set of nuts onto threaded rod.

d. Move cross member so the top surface is located where bottom of cable tray run will be located.
. Move second set of nuts up threaded rod until cross member is reached and held in place.

f. Make sure cross member is level, then move first set of nuts down threaded rod until cross
member is secured in place.

In most cases, hold-down guide clamps may be mounted on either the inside or outside of the cable tray
side rail. When installed on the inside of the cable tray, the clamp and/or attaching hardware should not
extend above the rung.

Strut Mut
Without Spring

With Regular Spring

<&
[ &
M'"“m_,f
Fiberglass Strut Nut

Grip Mut

Figure 4.1A Figure 4.1B
STRUT NUT C-CHANNEL SUPPORT

A FIL RN e

T L T T O T

ﬁ

Figure 4.1C Figure 4.1D
STRUT SUPPORT ANGLE IRON SUPPORT



Figure 4.1E
TYPICAL STRUT EUPPOR INSTALLATION

Figure 4.1G
HOLD DOWNS

4.2.1.2 Hanger Rod Clamp (See Figures 4.2A through 4.2E.)

To install:

NEMA VE 2-2000
Page 9

Threaded Rod (2)~, ':I

Hex Head Cap i
Screw (2]

Cable Tray |

Hold-down ™

Clamp (2}

Square Washer {4} ~

Hax Mut {4) ‘\\:‘t“?

Figure 4.1F
STRUT-EXPLODED VIEW

a. Thread nuts onto threaded rod approximately 9 in. (225 mm) above desired location for bottom of

cable tray.
b. Place clamp around side rail of cable tray.

c. Lift entire cable tray section onto threaded rod running threaded rod through holes in clamps.
d. Thread a second set of nuts onto threaded rod moving them up until bottom of cable tray reaches

desired location.

e. Move first set of nuts down threaded rod and secure clamps in place.
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Figure 4.2A Figure 4.2B
SINGLE CABLE TRAY HANGER DOUBLE CABLE TRAY HANGER

,..J:F”"JA\.
]

=

Figure 4.2C Figure 4.2D
SINGLE CABLE TRAY HANGER SINGLE CABLE TRAY HANGER

Figure 4.2E
SINGLE CABLE TRAY HANGER
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4.2.1.3 Center Hung Support (See Figures 4.3A and 4.3B)
To install:

a. Thread nut onto threaded rod approximately 9 in. (225 mm) above desired location for bottom of
cable tray.

b. Slide washer and support onto threaded rod with upright tube going through center of cable tray
section needing support.

c. Place a square washer on threaded rod and thread on second nut.

d. Move cross member so its top surface is located at the place where bottom of cable tray run will
be located.

e. Move second nut up threaded rod until it reaches cross member and holds it in place.
f.  Move first nut down threaded rod until it secures cross member in place.

In most cases, hold-down/guide clamps may be mounted on either the inside or outside of the cable tray.
When installed on the inside of the cable tray, the clamp and/or attaching hardware should not extend
into the cable pathway.

Figure 4.3A Figure 4.3B
CENTER HANGER SUPPORT CENTER HANGER SUPPORT

4.2.1.4 Single Channel Cable Tray Hanger (See Figure 4.4)

To install:
a. Thread nut onto threaded rod to height required.
b. Place hanger on threaded rod and follow with one nut.
¢. Run nut up threaded rod until bottom of hanger is at desired height.
d. Run top nut down to tighten.
e. Place channel on hanger and secure in place as necessary.
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Figure 4.4
SINGLE CHANNEL HANGER

4.2.1.5 Double Channel Cable Tray Hanger (See Figure 4.5.)

To install:
a. Thread nut onto threaded rod to height required.
Place hanger on threaded rod and follow with one nut.
Run nut up threaded rod until bottom of hanger is at desired height.
Run top nut down to tighten.
Place channels on hanger and secure in place as necessary.

® a0 U

Figure 4.5
DOUBLE CHANNEL HANGER

4.2.1.6 Single Rail Cable Tray Hangers (See Figures 4.6A through 4.6C)

To install:
a. Thread nut onto threaded rod to height required.
Place hanger or cable tray on threaded rod and follow with one nut.
Run nut up threaded rod until bottom of hanger or cable tray is at desired height.
Run top nut down to tighten. ;
Place cable tray in hanger and secure in place as necessary.

® a0 o



Figure 4.6A
MULTIPLE SPLICE SUPPORT

Figure 4.6C
CLEVIS HANGER
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Figure 4.6B
ROD THROUGH SPINE HANGER

4.2.2 Wall and Cantilever Brackets (See Figures 4.7A through 4.7E.)

Secure the brackets to the structure making sure they are level and aligned with each other.

Figure 4.7A

SINGLE STRUT CANTILEVER BRACKET

Figure 4.7B
GUSSET CANTILEVER BRACKET
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Figure 4.7C
FIBERGLASS CANTILEVER BRACKET

Figure 4.7E
SINGLE RAIL CLAMP WALL MOUNT

4.2.3 Floor and Roof Installations
(See Figures 4.8A through 4.8C.)

Cable tray should not be laid directly on

the floor ar roof. It should be mounted

far enough off the floor or roof to allow

the cables to exit through the bottom of

the cable tray. If strut is used for this purpose,
mount the strut directly to the floor or roof

and attach the cable tray to the strut using
hold-down clamps and/or guide clamps.

Figure 4.7D
SINGLE RAIL DIRECT WALL MOUNT

M

L

S

Figure 4.8A
ELEVATED STRUT TYPE SUPPORT



NEMA VE 2-2000
Page 15

= i
S ===
f‘_‘.-" il
Figure 4.8B Figure 4.8C
UNDERFLOOR SUPPORT ATTACHED SINGLE RAIL FLOOR SUPPORT

TO FLOOR PEDESTALS

4.2.4 Vertical Applications (See Figures 4.9A through 4.9D.)

i

~

Figure 4.9A Figure 4.9B
VERTICAL THREADED ROD SUPPORT VERTICAL GUSSET CANTILEVER SUPPORT
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Figure 4.9C Figure 4.9D
VERTICAL STRUT SUPPORT VERTICAL WALL MOUNT

4.3 STRAIGHT SECTION INSTALLATION

Use the torque data below for fasteners. Follow manufacturer's recommendations for nonmetallic or
nonferrous fasteners. Torque values do not apply for hollow sections such as tubes. Consult the
manufacturer for recommendations.

Table 4-1
FASTENER TORQUE
Iinch: GRD. 2 UNC Metric: Class 5.8
Size Ft-Lhs Size N-m
1/4 - 20 4-6 M8 x 1.25 14-16
3/8— 186 17-23 M10x 1.5 26-33
12 =13 42-56 Mi12x1.78 45-58

NOTES
1 Threads are not lubricated.
2 Fastener Finishes: zinc plated, cadmium plated, and stainless steel.

4.3.1 Straight Section Position

After the supports are in place, the installation of the cable tray can begin at any place that is convenient.
Itis not necessary to start at one end of the run. It is ideal to lay out the system so that splice joints fall
between the support and the quarter point (Figure 4.10A). This maximizes the rigidity of the cable tray.
For example, when installing a 12-foot long section, a support spacing of 12 ft. (3.7 m) will cause the
splice joints to fall at the same position every time.

For single rail cable tray see Figures 4.6A, 4.7D, and 4.7E.
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\ Quarter Point 3° (900 mm)

Figure 4.10A
CABLE TRAY SUPPORT LOCATIONS

To begin, place a straight section across two supports so that the ends of the section are not directly on
the support (Figure 4.10B). If the support span is equal to the length of the straight sections, bolt two
pieces together for this step (Figure 4.10C). The support span should not be greater than the straight
section length or as recommended by the manufacturer, to ensure no more than one splice is
located between supports. As a general practice, avoid placing splice plates over supports or at
mid-span. However, certain cable tray systems (see Figure 4.6A) and certain splice designs allow for

random splice location. See manufacturer for details.

B I &5 3]
5 “ . T L™ |
Lr I
Figure 4.10B Figure 4.10C
CABLE TRAY INSTALLATION CABLE TRAY INSTALLATION

Place the next straight section across the
next support, and attach it to the previous
section with a pair of splice plates and
hardware. Splice plates should be placed
on the outside of the cable tray, unless
otherwise specified by the manufacturer,
with the bolt heads on the inside of the
cable tray (Figure 4.11).

Figure 4.11
SPLICE PLATE ATTACHMENT
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4.3.2 Expansion Splice Plates

It is important that thermal contraction
and expansion be considered when
installing cable tray systems. The
length of the straight cable tray run
and the temperature differential
govern the number of expansion
splice plates required (see Figure 4.12
and Table 4-2).

Figure 4.12
EXPANSION SPLICE PLATE ATTACHMENT

*Bonding jumper not required for fiberglass cable tray systems

Table 4-2
MAXIMUM SPACING BETWEEN EXPANSION JOINTS
THAT PROVIDE FOR ONE INCH MOVEMENT**

Temperature Differantial Steel Aluminum Fiberglass
°F {*C) foot {m) feet (m) feat (m)
25 (14} 512 (156) 260 {79) 667 {203)
a0 (28) 256 (78) 130 (40) 333 (102)
i (42) 171 (52) a7 (27) 222 (68)
100 (56) 128 (39) 65 (20) 167 (51)
125 (70) 102 (31) 52 (16) 133 (41)
150 (83) 85 (26) 43 {13) 111 (34)
175 (97) 73 (22) ar {11) a5 (29)

* The tempaerature differential is the difference in the temperature between the hottest and coldest days
of the year.

** For designs that provide for 5/8 in. (16 mm) movement (typically non-metallic), multiply maximum
spacing between expansion joints by 0.625.

The cable tray should be anchored at the support nearest to its midpoint between the expansion splice
plates and secured by expansion guides at all other support locations (see Figure 4.13A). The cable tray
should be permitted longitudinal movement in bath directions from that fixed point.

I 0 O | 1 9 o

]
e Expansion Splice Plates ———-/.' & Denotes hoid-down clamp
o: Denotes expansion gude

Figure 4.13A
HOLD DOWN AND GUIDE CLAMP LOCATIONS

Accurate gap setting at the time of installation is necessary for the proper operation of the
expansion splice plates. The following procedure should assist the installer in determining the
correct gap (see Figure 4.13B):

a. Plot the highest expected temperature on the maximum temperature line.
Example Value = 100°F (38°C)

b. Plot the lowest expected temperature on the minimum temperature line.

i 2001 National Electrical Manufacturers Association
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Example Value = -28°F (-33°C)

Draw a line between the maximum and minimum points.

Plot the temperature at the time of installation to determine the gap setting.
Example Value = 3/8 in. (9.5 mm), 50°F (10°C).

Special hardware is supplied with expansion splice plates. The nuts may have a stopping device (plastic
stop nut). Important—for plastic stop nut designs, tighten hardware, and then loosen 1/2 turn. For other
types of hardware, follow manufacturer's instructions.

Metal Cable tray expansion joints require bonding for electrical continuity. Refer to Section 4.7 for
bonding jumper installation (see Figure 4.12),

Supports should be located within 2 ft. (600 mm) of each side of expansion splice plates.

e

40

20

10

CABLE TRAY TEMPERATURE AT TIME
OF INSTALLATION (F° OR C°)

Max. Temp. Min. Temp.
I3
' > i A ¢
130 130
T S50
110 110
T 40
%0 \\ %0
u\ T 30
O
. 1
50 _'b'__'_h' ’:—\‘ 50 _L 10
& \h\ W 4+ g
™
10 \h\h 10 =+ -10
-10 — v -0 T W
¥ S
-30 \‘.‘ e
‘ = .ag
1] Th Y ' 4 by ¥, Y 1
n.oj (3.2) {6.3) (9.5) (1 (5.9 {12.0} 22.2) (25.4)
GAP SETTING, inches (mm)
Figure 4.13B

GAP SETTING OF EXPANSION SPLICE PLATE
1in. (25.4 mm) Gap Maximum*

*For designs using 5/8 in. (15.9 mm) maximum gap (lypically non-metallic), multiply gap setting by 0.625.

4.3.3 Vertical Adjustable Splice Plates (See Figures 4.14A and 4.14B.)

For changes in vertical direction not requiring a radius, vertical adjustable splice plates can be used.
Supports should be located within 2 ft. (600 mm) of each side of vertical adjustable splice plates.

a. Position splice halves so that offsets adjust for material thickness and fasten
with nut and bolt using hole (A).



NEMA VE 2-2000

Page 20
b. Aftach to positioned cable tray sections which will set needed angle.
c. Drill to complete hole (B). Figure 4.14A only.
d. Insert and tighten all hardware.

For metal cable tray, bonding jumpers are required for electrical continuity, unless the splice plates meet
the electrical continuity requirements of NEMA Standard VE 1. (Refer to Section 4.7 - Grounding)

Figure 4.14A Figure 4.14B
TWO BOLT VERTICAL ADJUSTABLE SINGLE BOLT VERTICAL ADJUSTABLE
SPLICE PLATES SPLICE PLATES

4.3.4 Horizontal Adjustable Splice Plates (See Figure 4.15.)

For changes in horizontal direction not
requiring a radius, horizontal adjustable
splice plates can be used. Supports should
be located within 2 ft. (600 mm) of each side
of horizontal adjustable splice plates.

a. Connect inside connector (short piece) 1

and position cable tray sections to set angle.
b. Position outside connector locating hinge

at mid-point.
c. Drill required holes and install and tighten all
hardware.
For metal cable tray, bonding jumpers are required for Figure 4.15
electrical continuity unless the splice plates meet HORIZONTAL ADJUSTABLE
the electrical continuity requirements of NEMA SPLICE PLATES

Standard VE 1 (Refer to Section 4.7 - Grounding).
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4.3.5 Cable Tray-to-Box or Floor Splice Plates (See Figures 4.16A and 4.16B)
For termination of cable tray system to equipment or structures:

Cable trays and/or cable penetrations through partitions, walls, floors, and ceilings often require special

fire rating or environmental concerns and should be handled in accordance with NEC® Articles 318 and
300.

N

(M QiiTeTH
= )! M FE'|
'i I.:;I_ Al '-;5."
| A
1)l1]] el
(P L | e o
d?"‘-::z__'___h.‘ 1 |_|__,, J | l"‘--l_ wf’_’
Figure 4.16A Figure 4.16B

CABLE TRAY-TO-BOX/FLOOR SPLICE PLATES CABLE TRAY-TO-BOX CONNECTOR

4.3.6 Offset Reducing Splice Plates
(See Figure 4.17.)

For immediate width changes, use offset
reducing splice plates. Supports should be
located within 2 ft. (600 mm) of each side of
offset reducing splice plates.

a. Use an offset reducing splice plate with a
standard splice plate to form an offset
reduction.

b. Use a pair of offset reducing splice plates
to form a straight reduction.

Figure 4.17
OFFSET REDUCING SPLICE PLATE



NEMA VE 2-2000
Page 22

4.3.7 Vertical Support Plates (See Figure
4.18.)

Use vertical support splice plates for additional
supporl of extended vertical runs. (See Section
4.2.4)

4.3.8 Step-down Splice Plates (See Figure 4.19.)

Use step-down splice plates when connecting cable
trays of different heights.

4.3.9 End Plates (See Figure 4.20.)

For dead-end closure indicating termination of
cable tray run use end plates.

Figure 4.18
VERTICAL SUPPORT PLATES

Figure 4.19
STEP-DOWN SPLICE PLATES

Figure 4.20
END PLATE
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4.3.10 Single Rail Cable Tray Fitting Connectors (See Figures 4,21A through 4.21D)
Single rail cable trays typically use connector plates in lieu of radius fittings.

Figure 4.21A Figure 4.21B
HORIZONTAL TEE OR 90° CONNECTOR HORIZONTAL CROSS CONNECTOR

s

gl

Figure 4.21C Figure 4.21D
HORIZONTAL HUB VERTICAL TEE OR 90° CONNECTOR
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4.4 FITTINGS INSTALLATION (See Section 4.4.3 for single rail and wire mesh cable trays)

441 Recommended Support Locations for Fittings
(unless otherwise recommended by the manufacturer)

Horizontal Elbow Support (See Figure 4.2.2) ’\ /.‘y
Supports for horizontal cable tray fittings should be placed 3 ke
within 2 ft. (600 mm) of each fitting extremity, and as follows: % o SE
G
a. 90° supports at the 45° point of arc. — . i }}
b. 60° supports at the 30° point of arc. i g
c. 45° supports at the 22-1/2° point of arc R
(except for the 12 in, [300 mm] radii). ¢ = 300456090
d. 30° supports at the 15° point of arc _CENTER SUPPORT NO™ REQUIRED
(except for the 12 in. [300 mm] radii). PEAR AR 00 & AT TS
Figure 4.22
HORIZONTAL ELBOWS
Horizontal Tee Support (See Figure 4.23) i,

Place horizontal tee supports within 2 ft. (600 mm)

of each of the three openings connected to other ]
cable tray items for the 12 in. (300 mm) radius. On 23 2 o 5 o
all other radii, at least one additional support _— ,
should be placed under each side rail at the 1 ' |
horizontal tee, preferably as shown. ¥

[_1 L A .
LA"” ,”_.,I.I- s i J:I’.ﬁuu ".-'i.!l

| ) 12 0 |

S — ' o

CENTER SUPPQRT MNOT RIOU IED OM 127 HAMUS FITTINGS

Figure 4.23
HORIZONTAL TEE

Horizontal Wye Support (See Figure 4.24)

Place horizontal wye supports within 2 ft. (600 mm)
of each of the three openings connected to other

cable tray items, and at 22-1/2° point of the arc 225,
adjacent to the side branch.
'
iﬁ.’;ti'.m M
O 1 (8

CENTER SUPPORT MOT REQUIRED
CH 127 RADIUS FITTINGS

Figure 4.24
HORIZONTAL WYE
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Horizontal Cross Support (See Figure 4.2 5) =

Place horizontal cross support within 2 fi. (600 mm) *— @ —
of each of the four openings connected to other !
cable tray items for the 12 in. (300 mm) radius. On
all other radii, at least one additional support
should be placed under each side rail of the
harizontal

cross, preferably as shown.

GO0MY WAX

| BV WAy

S l\ K .

..Ef:j.

CLNTER SUPPORT MOT RECQUIRED ON 127 RADIUS FITINGS

| S

Figure 4.25
HORIZONTAL CROSS
Reducer Support (See Figure 4.26)

Place reducer supports within 2 ft. (600 mm) of ) Y
each fitting extremity. ) e W _1
-

L2

BOOMME RAX |
e

- -

Figure 4.26

REDUCER
Vertical Cable Tray Elbows (See Figure 4.27)
Vertical cable tray elbows at the top of runs
should be supported at each end. At the bottom —
of runs, they should be supported at the top of the T
elbow and within 2 ft. (600 mm) of the lower @
extremity of the elbows. e 'l

BOCMM MAX
| (-0 |

Figure 4.27
VERTICAL ELBOWS
(Side View)

@ 2001 National Electrical Manufacturers Association
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Vertical Cable Tray Tees (See Figure 4.28)

Vertical cable tray tees should be supported within
2 fi. (600 mm) of each fitting extremity.

4.4.2

(SIDE VIEW) =
GOTMBE WARX AOOMM NS

!* (20" _1 i_ [2-07|
—t . — -__,__L_ T 1

& 1\\1 /

| A

BOOME N

s 0
+ 1

La,

Figure 4.28
VERTICAL TEE
(Side View)

Cable Support Fitting (See Figures 4.29 and 4.30.)

These fittings are recommended for use at the top of long veriical runs of heavy cable to support the

cables.

Figure 4.29
VERTICAL CABLE SUPPORT

Figure 4.30
VERTICAL CABLE SUPPORT

443 Recommended Support Locations for Single Rail and Wire Mesh Cable Trays

Single rail and wire mesh cable trays have alternate support configurations. Consult manufacturer for

details.

4.5 FIELD MODIFICATIONS

Eventually it will be necessary to field cut the cable tray because the length of the cable tray required will
be less than standard length. If there are many cuts to be made in a given area, waste can be prevented
by making a cut list, which can be used to calculate the most efficient use of the standard sections.

Cable tray field modifications shall be made by qualified personnel only.

451 Marking (See Figures 4.31and 4.32)
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Using a square that reaches across the width of the cable tray, gauge off the edge of one side rail and
mark both flanges (Figure 4.31). Next, position the square as shown in (Figure 4.32) and mark the web of
the rail. Marking can be done with a scribe, marking pen, or a pencil.

Figure 4.31 Figure 4,32
MARKING OF THE FLANGES MARKING THE WEB OF THE RAIL
4.5.2 Cutting

The cut can be made using a hand held hack saw, carbide tipped circular saw, diamond dusted blades
(fiberglass only), hand-held band saw, offset bolt cutters or high speed grinder (wire mesh only). ltis
important to get a square cut to ensure a good splice connection. Cable tray manufacturers offer jigs and
other devices to aid in field cutting (Figure 4.33). After cutting, smooth the cut edges to remove any
burrs. Fiberglass material should be cut with a carbide tipped circular saw or a diamond dusted blade.

L

Figure 4.33A Figure 4.33B
CUTTING WITH HAND-HELD BAND SAW CUTTING WITH BOLT CUTTERS



