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LIST OF AMENDMENTS TO THE SPECIFICATION

Version Date Issued | Clause | Page Remarks
No. No. No.
4 07/06/2019
5 22/02/2021
11.2 6 Clause amended

11.3
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SCOPE
This specification details Transnet's requirements for rail and mast bond fasteners for
application on all types and sizes of rail and masts.

BACKGROUND
Transnet requires a standardized rail and mast bond fastening system based on the
expanded collar fastening.

NORMATIVE REFERENCES

Unless otherwise specified all materials used, equipment developed and supplied shall comply with the
latest edition of the relevant Transnet publications.

3.1
3.1.1
3.1.2

4.0
4.1

TRANSNET PUBLICATIONS:

BBC 7863: Connection of bonds to OHTE Steel Structures.
BBC 7864: Connection of OHTE Bonds to web of rail (rail methods).
SERVICE CONDITIONS

ENVIRONMENTAL CONDITIONS

Altitude: 0 - 1800 m above sea level

Relative humidity: 10% to 90%

Ambient temperature: -10° Cto +55° C

Wind pressure: 750 Pa

Lightning conditions: 20 ground flashes/km2 per annum

Pollution: Heavily salt laden with industrial pollutants

including diesel- electric locomotive emissions.
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TECHNICAL REQUIREMENTS
MECHANICAL REQUIREMENTS

An expanded collar fastener with non-vibrating washers for use with bonding on rails
and mast shall be provided.

The fastener shall be installed as per drawing BBC 7863 and BBC 7864.

Transnet has standardized on a 13.5 mm hole size for expanded collar fastener for
bonding.

Both single sided and back-to-back systems shall only require a single hole.

The system shall be safe to use in all weather conditions.

The system shall be designed so that one size/length expanded collar shall be used
for all rail and mast sizes.

The rail web thickness can vary from 11.5 to 19 mm.
The mast web thickness can vary from 7.5 to 10.5 mm.
The fastener shall comprise of and expandable tinned copper collar.

The area of the expandable collar in contact with the rail shall have a contact area not
less than the contact area of the flange.

The diameter of the collar should at least be 31 mm.

The fastening pin shall have an M12 thread.

Non-vibrating wedge lock washers shall be used on both sides to prevent nut
loosening.

Similar washers than the approved Nord Lock and Heico-Lock may be offered
subjected to tests and approval by the Transnet Freight Rail, Technology Management
(Electrical Technology) department.

ELECTRICAL REQUIREMENTS

The continuous current rating for the fastener system shall be a minimum of 100A for
both AC and DC.

The fastener system shall not exceed a rise in temperature of more than 3 degrees
Celsius in relation to the rail when exposed to the continuous rated current of the

bond.

TESTING AND INSPECTIONS

Transnet reserves the right to be present at all tests and inspections as called for in
this clause.

The responsibility of arranging the tests called for in this clause rests with the
successful tenderer.

A Transnet Freight Rail, Technology Management (Electrical Technology) department
representative may request any additional test deemed necessary to ensure

compliance.

RATING PLATE AND INSTRUCTION LABELS

Fach fastener shall be clearly marked on the outer surface of the flange. the
identification mark of the manufacturer
The mark sha't ungar pe sireemstances influence the irozgrity of the conpechion

TS ~ A By

The conbaaans current rann; of the flarga snali alse 22 Aep cted on tre finnge
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8.0 DOCUMENTATION REQUIREMENTS

8.1 Drawings and technical documentation shall be submitted with tender.

8.2 The manufacturer must provide one soft copy and two hard copies of the technical
specification.

8.3 The manufacturer must provide one soft and two hard copy of the method of
installation.

8.4 The manufacturer must provide design and type test certificates to verify conformance

to the requirements and these must be submitted with tender documents.

8.5 Supplier shall advise how to proceed with the equipment at the end of its operating life,
taking into consideration environmental requirements and regulations.

9.0 PACKAGING, STORAGE AND HANDLING

9.1 Each fastener set shall be packaged with a user instruction and the package be clearly
marked with the torque value.
9.2 There shall be a maximum of 20 fasteners per box.

10.0 GUARANTEE AND DEFECTS

10.1 The appointed tenderer shall guarantee that the supplied rail and mast bond fastener
conforms to Transnet's requirements.

10.2 The appointed tenderer shall accept liability for makers’ defects, which may appear in
design, material and workmanship.

10.3  The appointed tenderer shall provide all information regarding guarantees and
warranties in writing

11.0 METHOD OF TENDERING

11.1 Tenderers shall indicate clause-by-clause compliance document with the specification.
This shall take the form of a separate document listing each of the specification’s
clause and sub-clause numbers, indicating the individual statements of compliance or

non-compliance.

11.2 Statement of non-compliance shall be motivated by the tenderer in a letter format, as
per 11.1. The letter and evidence of deviation shall be submitted as part of the tender
document.

11.3 Tenderer shall submit comprehensive literature consisting of detailed technical

specifications in accordance to clause 5.0 (Technical Requirements), the general
constructional details and principal dimensions if not indicated on the provided
Transnet Drawings.

1.4 Any items offered in accordance with other standards will be considered at the sole
discretion of Transnet. The tenderer shall supply full details stating where the item
differs from these specifications as well as supplying a copy (in English) of the
recognized standard specification(s) with which it complies. Any deviations must be
approved by Transnet Freight Rail, Technology Management (Electrical Technology)

department in writing.
11.5 Failure to comply with clauses 11 1,112, 11.3 and 11.4 could preclude a tenderer
from consideration

1.6 In the event of any conflict between the various submitted relevant documents, the
order of precedence shall be and in consultation with Transnet Freght Rail,
Technology Management (Electrical Technology) department
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a) Legal and safety requirements.
b) This Specification.

END



CEE-0055_2016

TRANSNET

frerght rail

A Division of SOC Transnet Limited

TECHNOLOGY MANAGEMENT

SPECIFICATION

SPECIFICATION FOR SECTION INSULATORS FOR 25 KV
AC OVERHEAD TRACK EQUIPMENT FOR BOTH HIGH
AND LOW SPEED TRAFFIC

Author: Technician In Training M.R Masupha % &4@/‘

Technology Management

Approved: Engineer S. Smith Mcﬂ.’
Technology Management Pl
-~ -
Authorised: Senior Engineer L.O Borchard " f//fz//, P A
Technology Management / o
Date: 13 July 2016

“| ackriowledge that this application contains personal information as defined in the Protection of Personal Information Act, 2013 (the “Act™). By
accessing/using this application, | cansent to the processing of my persanal mformation In accordance with the requirements of the Act. |
acknowladge that | cannot unreasonably withhold my consent. | acknowledge that the purpose for processing my personal information is in terms

of this application.” X
Circulation Restricted To

Transnet Freight Rail
Transnet and Relevant Third Parties

© This document as a whole is protectad by copyright. The information herein is the sale praperty of Transnel Ltd. It may not be used,
disclosed or reproduced in part or in whole in any manner whatsoever, except with the written permission of and in a manner pemitted by the
propriators

Page 1 of 1



SECTION
1.0
2.0
3.0
4.0
5.0
6.0
7.0
8.0
9.0
10.0
11.0
12.0

INDEX

CONTENT

SCOPE

REFERENCES

METHOD OF TENDERING
SERVICE CONDITIONS
DRAWINGS AND INSTRUCTIONS
DESIGN REQUIREMENTS
TESTS

SPARES

TOOLS

PACKING

WARRANTEE/ AFTER SALES SUPPORT

APPENDIX 1

CEE-0055_2016

PAGE NO.

0 N N N0 o bW W W W



1.0

1.1

1.2

2.0

2.1

22

23

24

2.5

2.6

3.0

3.1

L7

33

CEE-0055_2016

SCOPE

This specification covers the Transnet Freight Rail requirements for bi-directional 25 kV AC section

insulators, excluding catenary insulation.

A section insulator is an in-line insulator inserted into the contact wire which is so designed as to
electrically separate sections of OHTE and also provide a smooth transition for a pantograph current
collection. Both insulator material and air clearance have an effect on insulation properties.

REFERENCES

Unless otherwise specified, all materials, equipment and testing methods shall comply with the current
edition of the relevant IEC, SANS or Transnet Freight Rail publications where applicable.

The following specifications and drawings (latest edition) are referred to herein:

AMERICAN STANDARD AND TEST METHODS (ASTM)

ASTM D2303-97: 2004 Standard Test Methods for Liguid Contaminant,
Inclined-Plane, Tracking and Erosion of Insulating
Materials.

SOUTH AFRICAN NATIONAL STANDARDS (SANS)

SANS 60383-2: Insulators for overhead lines with a nominal voltage
above 1 000 V Part 2.

TRANSNET FREIGHT RAIL SPECIFICATIONS
Transnet Drawing CEE-TA-0062: Standard Electrification Symbals.

SIEMENS DRAWING
Siemens Drawing No. 8WLO 118-6ZG30: Pantograph for AC/DC locomotive.

METHOD OF TENDERING

1ce with this spegification. This shall take the form of
|ause numbers indicating the individual statement of
ed by tenderers to elaborate on their response

Tenderers shall indicate clause-by-clause compliar
a separate document lisling all the specifications ¢
compliance or non-compliance. This document can be us

to a clause
A statement of non-compliance shall be motivated by the tenderer.

sting of a detailed technical "specifications, general

Tenderers shall submit descriptive literature consi
together with clear illustrations of the equipment

constructional details and principal dimensions,
offered.

Failure to comply with clauses 31, 3.2 and 3.3 could preclude a tender fram cansideration

SEPVACE CONDITIONS
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Wind pressure:

Lightning conditions

Pollution:

MECHANICAL CONDITIONS

Contact wire tension (new wire).

Required safety factor (overall):

Contact wire size:

ELECTRICAL CONDITIONS

CEE-0055_2016
750 Pa

20 ground flashes/km® per annum

Heavily salt laden with industrial poliutants including
diesel- electric locomotive emission.

11 kN (min) to 19.5 kN (max.)
x2 for 107 mm? contact wire
x2.7 for 161 mm? contact wire.

107 mm? or 161 mm*Cu

Highest voltage of system: 30 kV AC
Lowest voltage of system: 19.9 kV AC
Maximum commutated current; 800 A
Maximum short circuit current; 8000 A
Lightning impulse withstand voltage: 95 kV

Note: The circuit breakers opening time on the occurrence of a fault is 60-150 milliseconds for 25 kV
AC

DRAWINGS AND INSTRUCTIONS

All drawings must use standard symbols as per CEE-TA-0062.

Tenderers shall provide the following infermation at time of tendering to enable a proper adjudication to
be made. Failure lo do so shall be indicated in the "Statement of Compliance” and may lead to rejection

of the tender Where feasible the information may be provided on the drawing:

A detailed drawing showing insulation inserts, runners, arcing horns and suspension arrangements with
all relevant dimensions and in particular deviation, if any, from a plane surface after installation. (See

clause 6 for design requirements.)

Details of insulating materials used. Resistance to Ultra-violet radiation shall be stated.
Detail and composition of metallic components used.

Minimum distance to be allowed between section insulator and catenary.

Details of adjusting height and level at rights angles, as well as longitudinal, to the track.

Gross mass
Detaiis of adjustment of arcing horns
Comosrehensive instrictions for instalaton and details of any special toois or equipment required

Lis: of ~aibaay, orca 15a00rs and serv C8 sonmions where the secuor naulas offerea, s n success?,
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DESIGN REQUIREMENTS

The section insulators shall be of durable design and shall be capable of carrying out their funclions
reliably under the service conditions stated. They shall be suitable for bi-directional traffic at speeds of

up to120 km/h.

The overall mass of the section insulator shall not exceed 21 kg. (The mass of support droppers and
fittings excluded.)

The overall width of that part of the section insulator in contact with the pantograph shall not exceed
330 mm.

The section insulator shall be provided with suitable runners of either metal or insulating material such
that a smooth continuous running surface is present for the passage of a pantograph,

The design shall be such that electrical contact between pantograph and the overhead system will
under no circumstances be completely broken whilst being traversed by the pantograph. Designs
incorporating a gap longitudinally across the section insulator (i.e. with in-line runners) the gap width
shall not exceed 300 mm such that the gap can be bridged oul by the pantograph. (See Appendix 1 for

a detailed drawing of a pantograph).

Allowance shall be made in the design to ensure that no obstruction shall be formed to the passing
pantograph should the section insulator fail to be set perfectly level in all planes with respect to the

track.

The section insulator shall preferably present a perfectly plane running surface to the pantograph, when
installed at the normal tension of 14.5 kN. If not perfectly plane, or if variations in tension can result in
deviations from a perfect plane, the maximum allowable deviation shall be 6 mm at any point on the

running surface, within the range of operating tensions quoted in clause 4.2.

All runners or parts in contact with the pantograph shall be of rigid design such that no part shall deflect
by more than that specified in clause 6.7 whilst being subjected to the upward force of the pantograph

of up to 90 N.
Arcing horns shall be provided and designad such lo assist in extinguishing any arc. They shall also be
placed such hat the insulation used will not be damaged by the arcs drawn during operation and shall

be of rigid design. The air-gap between arcing horns at different potential shall not be less than
150 mm Each horn shall have a straight length above this air gap betwsen 120 mm to 350 mm.

The main insulating material forming the insulation between the two circuits shall have a creepage
length greater than 750 mm. It shall also be able to withstand abrasion resulting from the passage of
pantographs (if applicable) as well as electric arcing and ultra-violet radiation.

P.T.F.E (Teflon) shall not be used if in direct contact with the pantograph.

Where composite insulators are used as main insulation the protective coating on the outside shall be
bonded to the core such that no cavities are formed between the coating and the core. The prolective
coating shall be sealed al the ends lo prevent the possibility of tracking along the insulator underneath

the protective coating.

Each insulator of this type shall be subjected to the water immersion test described in clause 7.3

Clause 6 11 also applies to any other protection matenal provided to protect tne insulation against
arcingflashover

ng o | f e
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Supporting droppers shall be of material type stainless steel.

Only non-corrosive materials shall be used in the construction of the section insulator. Brass may not be
used.

Means of locking all bolts and screws shall be provided. All screw threads shall be of metal.

TESTS

GENERAL
The first section insulator shall be subjected to type tests as specified in clauses 7.2.

All main insulators of the composite type shall be subjected to the routine test as specified in clause 7.3.

A further five samples of the main insulator material shall be subjected to the type test as specified in
clause 7.2.1.

The responsibility for arranging these tests shall rest with the tenderer although the Transnet Freight
Rail reserves the right to perform such tests independently.

Transnet Freight Rail reserves the right to call for further type tests.

Transnet Freight Rail reserves the right o be present at all tests.

TYPE TESTS

The insulating material (if of synthetic type) shall be tested for resistance to tracking in accordance with
the test method described in ASTM D 2303. The average time to track 13 mm for five samples shall not
be less than 24 hours at a constant test voltage of 2 kV with a constant contaminating flow rale as
prescribed in ASTM D 2303, The cabinet in which the tracking test is performed shall be open at the top
in order to create sufficient ventilation, thus limiting the relative humidity inside the chamber to a value
that will not give false results. The flow rate of the contaminant should be accomplished by a gravity
feed from a large reservoir mounted at a sufficient height to obtain the desired flow rate.

Impulse and power frequency tests shall be carried out on a complete section insulator in accordance
with SANS 60383-2.

Mechanical load tests shall be carried out to establish whether the section insulator can withstand the
maximum tension called for in clause 4.2 at a safety factor as specified in clause 4.2,

Water immersion tests shall be carried out as follows: (Routine test)

immerse the sample in hot tap water (50 °C) and allow water to cool over 8 hours to approximately

20°C.

Repeat 7.3 1 nine times

After the 10th cyele. remove the sample from the waler, wipe the surface dry with a paper towel and
apply a DC test voltage of 25 KVim lefy th of insulator witrin 10 minutes Maasare the current afrer one
argte on a DC ammaeler capa ie aof reading 1 nA

s mors conductng more than 100 aA have faled (e test and © 45 oe 72 ected
4 H
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Metal runners (if not integrated with arcing horns)

The following information shall be made available for spares

Complete ordering description
Name of manufacturer
Catalogue description number

Type and ordering number

TOOLS

Special tools for installation of the section insulators shall be quoted separately, but must be clearly
stated in tender that the tool is required for installation.

PACKING
Each section insulator shall be packaged individually complete with arcing horns, suspension fittings,
etc.

WARRANTEE/ AFTER SALES SUPPORT

Tenderers should give a warrantee on the workmanship of the manufactured items and provide a full
disclosure of any warrantee conditions with the tender.

Tenderers should state the extent of after sales support provided by them.

Tenderers should provide a spare parts list with contact dstails with each item , including the installation
instructions.

Lead time must be clearly indicated by tenderers.

END
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Appendix 1

SINGLE ARM PANTOGRAPH ASSEMBLY {
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