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1.0 SCOPE 

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

2.0 BACKGROUND 

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

3.0 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 TRANSNET PUBLICATIONS: 

3.1.1 BBC 7863:  Connection of bonds to OHTE Steel Structures. 

3.1.2 BBC 7864:  Connection of OHTE Bonds to web of rail (rail methods). 

4.0 SERVICE CONDITIONS 

4.1 ENVIRONMENTAL CONDITIONS 

 Altitude:   0 - 1800 m above sea level 

 Relative humidity: 10% to 90% 

 Ambient temperature: -10° C to +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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5.0 TECHNICAL REQUIREMENTS 

5.1 MECHANICAL REQUIREMENTS 

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

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

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

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

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

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

5.1.7 The rail web thickness can vary from 11.5 to 19 mm. 

5.1.8 The mast web thickness can vary from 7.5 to 10.5 mm. 

5.1.9 The fastener shall comprise of and expandable tinned copper collar. 

5.1.10 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. 

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

5.1.12 The fastening pin shall have an M12 thread. 

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

5.1.14 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. 

5.2 ELECTRICAL REQUIREMENTS 

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

5.2.2 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. 

6.0 TESTING AND INSPECTIONS 

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

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

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

7.0 RATING PLATE AND INSTRUCTION LABELS 

7.1 Each fastener shall be clearly marked on the outer surface of the flange, the 
identification mark of the manufacturer. 

7.2 The mark shall under no circumstances influence the integrity of the connection. 

7.3 The continuous current rating of the flange shall also be depicted on the flange. 
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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. 

11.4 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, 11.2, 11.3 and 11.4 could preclude a tenderer 
from consideration. 

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

b) This Specification. 

 

END 
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1.0 SCOPE 

1.1. This specification details Transnet’s requirements for the supply of the distribution class 
gapless metal oxide surge arrester.  

1.2. The surge arrester shall be installed on the 6.6kV, 11kV Transnet’s distributions 
systems. 

1.3. This specification contains the schedule of requirements (Annexure A) which must be 
completed by the relevant Transnet Representative.  

1.4. This specification contains the technical datasheet (Annexure B) which must be 
completed by the supplier and shall be submitted as part of the tender documents. 

2.0 NORMATIVE REFERENCES 

Unless otherwise specified all materials used, equipment developed and supplied shall 
comply with the latest edition of the relevant International Electro-technical Commission 
(IEC), International Organization for Standardization (ISO), South African National 
Standards (SANS) or Transnet publications. 

2.1. IEC STANDARDS 

IEC 60060-2, High-voltage test techniques – Part 2: Measuring systems. 

IEC 60071-2, Insulation co-ordination – Part 2: Application. 

2.2. SANS STANDARDS 

SANS 1019, Standard voltages, currents and insulation levels for electricity supply. 

SANS 2230, Rubber products - Guidelines for storage. 

SANS 9001, Quality management systems – Requirements. 

SANS 60099-4, Surge Arresters - Part 4: Metal-oxide surge arresters without gap for 
A.C. system.  

SANS 60099-5, Surge Arresters – Part 5: Selection and application recommendations. 

SANS 60815-3, Selection and dimensioning of high-voltage insulators intended for use 
in polluted conditions – Part 3: Polymer insulators for A.C. systems. 

2.3. TRANSNET DRAWING 

BBH2143, Distributions system - Gapless metal oxide surge arrester. 

3.0 SERVICE CONDITIONS 

3.1. ENVIRONMENTAL CONDITIONS 

 Altitude:   0 - 1800 m above sea level. 

 Relative humidity: 10% to 90%. 

 Ambient temperature: -10° C to +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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3.2. ELECTRICAL SERVICE CONDITIONS 

3.2.1. Nominal power system frequency shall be 50Hz. 

3.2.2. The Transnet’s distributions systems operate on the three phase 6.6kV AC and three 
phase 11kV AC. 

3.3. BASIC INSULATION LEVEL (BIL) 

3.3.1. The standard insulation levels shall be of range A, as per Table 2 of SANS 1019. 

Table 1 : Insulation level for distribution class gapless metal oxide surge arresters. 

Maximum System 

Voltage (𝑈𝑚) 

Nominal System 

Voltage (𝑈𝑛) 

Basic insulation level of 

the protected equipment 

(BIL) 

Rated short duration 

Power-frequency 

withstand voltage. 

r.m.s r.m.s Peak r.m.s 

7.2 kV 6.6 kV 75 kV 22 kV 

12 kV 11 kV 95 kV 28 kV 

4.0 TECHNICAL REQUIREMENTS 

4.1. The supplied surge arrester shall be polymer housed surge arrester without grading 
rings. 

4.2. The supplied surge arrester shall be suitable for vertical position installation and not to 
be suspended. 

4.3. The provided surge arrester shall be compatible for solidly earthed system, to limit 
overvoltage’s during fault conditions. 

4.4. Surge arrester must be provided with all required bolts and nuts and locking washers of 
either galvanized steel or stainless steel, see BBH2143. 

4.5. The supplied arrester shall be equipped with a disconnector and an insulating bracket. 

4.6. The earth connection leads shall be flexible copper conductor to maintain a sufficient 
insulation distance beneath the arrester so that the disconnected earth connection can 
hang freely. This requirement is to ensure that the applied voltage that occurs at the foot 
of the arrester does not lead to spark-over after disconnector operation. 

4.7. The material for the cooper lead shall be suitable to withstand the nominal discharge 
current of 10kA for 8/20 micro seconds. 

4.8. The length of the earth connection lead shall be selected based on the nominal outdoor 
earth clearance, see table 2 of this document. 

Table 2 : Schedule of ratings for the distribution class gapless metal oxide surge 
arresters. 

Description Values 

a) Nominal system voltages (𝑈𝑛) 
6.6kV 11kV 

b) Rated voltage of surge arrester (𝑈𝑟)  
6kV 11kV 

c) Maximum system voltage (𝑈𝑚) 
7.26kV 12.10kV 

d) Nominal discharge current (𝐼𝑛), 8/20𝜇s 
10kA 10kA 

e) Highest discharge current (𝐼𝑛), 4/10𝜇s  
100kA 100kA 

f) Pressure relief  
40kA 40kA 
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g) Line discharge class, 10 000A  
     DH      DH 

h) Outdoor earth clearance  
150mm 200mm 

i) Minimum creepage  
230mm 390mm 

5.0 TESTING AND INSPECTIONS 

5.1. GENERAL TESTS REQUIREMENTS  

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

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

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

5.1.4. All certificates of the listed tests shall be supplies to TFR Technology Management for 
verification and inspection. 

5.2. TYPE TESTS 

5.2.1. The measuring equipment used for testing shall meet the minimum requirements of IEC 
60060-2 and the provided values shall be accepted as accurate by Transnet 
Representative. 

5.2.2. The following type test shall be performed as described in Clause 8 of SANS 60099-4 
for the procured polymer housed surge arrester. 

a) Insulation withstand test. 

b) Residual voltage test. 

c) Test to verify long term stability under continuous operating voltage. 

d) Test to verify the repetitive charge transfer rating Qrs. 

e) Heat dissipation behavior of test sample. 

f) Test of arrester disconnector. 

g) Test of bending moment. 

h) Test to verify dielectric withstand of internal component. 

i) Test of internal grading component. 

j) Operating duty test passes if it meets criteria listed in clause 10.8.7. 

k) Power frequency voltage-versus-time test passes if it meets criteria listed in clause 10.8.8. 

l) Short circuit test passes if it meets criteria listed in clause 10.8.10. 

m) Seal leak rate test passes if it meets criteria listed in clause 10.8.13. 

5.3. ROUTINE TESTS 

5.3.1. The routine test shall be performed in accordance to Clause 9 of SANS 60099-4 for the 
procured polymer housed surge arrester. The required test are as follows: 

a) Reference voltage measured.  

b) Residual voltage test. 

c) Internal partial discharge test. 
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d) Partial discharge level measurements at power-frequency voltage increased to the rated 
voltage of the sample, held for 2 seconds to 10 seconds, and then decreased to 1,05 times 
the continuous operating voltage.  

e) Assembly of the disconnector. 

5.4. ACCEPTANCE TESTS 

5.4.1. The following standard acceptance test shall be performed in accordance to clause 9 of 
SANS 60099-4: 

a) Measurement of power-frequency voltage at reference current. 

b) Lightning impulse residual voltage on the arrester at nominal discharge current. 

c) Internal partial discharge. 

d) Bending moment and tensile load on the disconnector. 

6.0 RATING PLATE, MARKINGS AND INSTRUCTION LABELS 

6.1. The supplied metal-oxide surge arrester shall be identified by the following information. 
These parameters shall be visible and permanently marked on the surge arrester: 

6.1.1. Name/logo of the original manufacturer. 

6.1.2. Year manufactured. 

6.1.3. Class Number. 

6.1.4. Rated voltage 𝑈𝑟.  

6.1.5. Continuous operating voltage 𝑈𝑐. 

6.1.6. Nominal discharge current 𝐼𝑛 (𝑘𝐴). 

6.1.7. Batch number. 

7.0 DOCUMENTATION REQUIREMENTS 

7.1. Documents shall be written in English. 

7.2. All units indicated in the provided documentation shall be in metric system. 

7.3. The tenderers shall provide technical datasheets with tender.    

7.4. The successful tenderer shall provide design and type test certificates to verify 
conformance to the requirements. 

8.0 QUALITY ASSURANCE 

8.1. The successful supplier shall maintain a Quality Management System (QMS) based 
on or certified to SANS 9001. 

9.0 PACKAGING, STORAGE AND HANDLING  

9.1. The packaging of the device shall conform to clause 5 of SANS 2230.  

9.2. Unless specified by Transnet representative, the metal oxide surge arrester shall be 
enclosed in an individual sealed envelopes or in a sealed multiple envelop provided 
that they can be removed without affecting the sealing of the remaining items in the 
package. 

9.3. No part should be tied or tagged in such a way as to cause damage on the sheds of 
the arrester.  

9.4. Installation instructions and storage instructions shall be visible and be printed on the 
outside of the package. 
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10.0 GUARANTEE AND DEFECTS 

10.1. The appointed supplier shall guarantee that the supplied gapless metal oxide surge 
arrester conforms to Transnet’s requirements. 

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

11.1. Tenderer 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, as per 11.1. 

11.3. Tenderer shall submit comprehensive literature consisting of detailed technical 
specifications, general constructional details and principal dimensions, maintenance 
schedules if necessary, datasheets, together with clear illustrations of the equipment 
offered. 

11.4. Any items offered in accordance with other standards will be considered at the sole 
discretion of Transnet Freight Rail, Technology Management, Electrical Technology 
Department. 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 
the relevant Transnet Freight Rail, Technology Management, Electrical Technology 
Department in writing. 

11.5. Failure to comply with clauses 11.1, 11.2, 11.3 and 11.4 could preclude a tenderer 
from consideration. 

11.6. In the event of any conflict between the various submitted relevant documents, the 
order of precedence shall be, and in consultation with Transnet Freight Rail, 
Technology Management, Electrical Technology Department: 

a) Legal and safety requirements. 

b) This Specification. 
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APPENDIX A: SCHEDULE OF REQUIREMENTS 

 (To be completed by relevant Transnet Freight Rail Representative) 

Descriptions Values 

Name of the Depot  

Name of the Province   

System voltage  

Quantity procured   

Special requirements   

………………………………………………………………… 

………………………………………………………………… 

………………………………………………………………… 

………………………………………………………………… 

………………………………………………………………… 

………………………………………………………………… 

………………………………………………………………… 

………………………………………………………………… 

………………………………………………………………… 

 

 

 

 

 

 

 

Completed by   ………………………………………………. 

Capacity  ………………………………………………. 

Signature  ………………………………………………. 

Date   ………………………………………………. 
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APPENDIX B: TECHNICAL DATASHEET 

 (To be completed by the tenderers and submitted as part of their tender) 

Details of the surge arrester Values Unit 

Surge arrester identification 

a) Manufacturer Name  

b) Surge arrester class  

c) Rated voltage (𝑈𝑟)  kV 

d) Minimum continuous operating voltage (𝑈𝑐)  kV 

Overvoltage (minimum TOV) for  

1 seconds  kV 

10 seconds  kV 

Insulations withstand test 

e) Test voltage   kV 

f) Lightning impulse protection level × 1.3  kV 

g) Maximum switching impulse residual voltage × 1.1𝑒𝑚×
1800

8150  

𝑚 < 1 [𝐼𝐸𝐶 600071 − 2, 𝑓𝑖𝑔𝑢𝑟𝑒 9] 

 kV 

h) Power frequency voltage  kV Peak 

i) Lightning impulse protection level × 0.88 for 1 min  kV 

Residual voltage test 

j) Maximum reference voltage  kV 

k) Measured residual voltage  kV 

l) Lightning current impulse  A 

Test to verify long term stability under continuous operating voltage 

m) MO resistor power losses start  Watts 

n) MO resistor power losses end  Watts 

Repetitive charge transfer withstand  

o) repetitive charge transfer rating   Coulombs 

Heat dissipation behaviour 

p) rated thermal energy  kJ/kV 

q) rated charge transfer  Coulombs 

Verify the dielectric withstand capability  

r) Duration for heating sample at 60 degrees Celsius   Second 

s) Duration for completing the test  Minutes  

t) Dielectric breakdown on oscillogram  

u) Start residual voltage at nominal discharge current  kV 

v) End residual voltage at nominal discharge current  kV 

w) Visual examination on the MO resistors   

x) Was two current impulse 8/20 applied?  

y) Visual examination on the MO resistors after current impulse 8/20 
applied to check dielectric breakdown. 
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Arrester disconnector 

z) length of the lead  mm 

aa) diameter of the lead  Mm 

bb) material of the lead  

Mechanical behaviour  

cc) Bending load at breaking point within 30s-90s  N 

dd) Tensile load at breaking point within 30s-90s  N 
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1.0 SCOPE 

1.1 This specification details Transnet Freight Rail’s requirements for the supply of non-ferrous 
items for conductive clamps/splices/clips used in the Overhead Traction Equipment (OHTE) 
such as: 

 a) Contact wire splicers,   

 b) Contact wire swivel clips,   

 c) Parallel clamps, 

 d) Feeder clamps,   

 e) Bi-metal clamps, 

 f) Runner clamps,  

 g) Dropper clips. 

This specification must be read in conjunction with each individual item’s drawing specified in 

Appendix 1   

1.2 Appendix 1 contains a table of component drawings. Note that additional drawings may exist 
that is not in the list.  Conductive items not mentioned above may reference this specification.  
Any drawing referencing this specification without specifying the type of material, must by 
default be accepted to refer to Cu-Ni-Si as the material type. If any confusion exist written 
conformation must be requested from Transnet Freight Rail – Technology Management 
Electrical department. 

1.3 This specification contains schedule of requirements (Annexure A) which must be completed 
by the relevant Transnet Representative. 

1.4 This specification contains technical datasheet (Annexure B) which must be completed by the 
tenderer and must be submitted as part of the tender documents. 

2.0 BACKGROUND 

2.1 The overhead track equipment (OHTE) is supply by a 3kV DC, 25kV AC and 50kV systems. 
Various non-ferrous clamps (Aluminium, copper and conductive alloys) are used to connect 
the different types of overhead conductors with each other.  

3.0 NORMATIVE REFERENCES 

 Unless otherwise specified all materials used, equipment developed and supplied shall comply 
with the latest edition of the relevant British Standards (BS EN), International Organization for 
Standardization (ISO), ASTM International (American Society for Testing and Material). South 
African National Standards (SANS) or Transnet publications. 

3.1         BS-EN STANDARDS: 

3.1.1 BS EN 573-3 Aluminium and aluminium alloys – Chemical composition and form of   
wrought products. 

3.1.2 BS EN 12165   Coper and copper alloys – Wrought and unwrought forging stock. 

3.2         ASTM INTERNATIONAL 

3.2.1 ASTM A240 Standard Specification for Chromium and Chromium –Nickel Stainless 
Steel Plate, Sheet and Strip for Pressure Vessels and for General 
Applications. 

3.3 ISO STANDARD: 

3.3.1 ISO 2859               Sampling procedures for inspection by attributes. 
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3.3.2 ISO 9001       Quality Management systems 

3.4 SANS STANDARD: 

3.4.1 SANS 1700-1-1 Fasteners Part 1: Terminology and nomenclature Section 1: Bolts, 
screws, nuts and accessories 

3.4.2 SANS 1700-5-8 Fasteners Part 5: General requirements and mechanical properties 
Section 8: Mechanical properties of corrosion-resistant stainless-steel 
fasteners - Bolts, screws and studs 

3.4.3 SANS 6506 Metallic materials - Brinell hardness test 

4.0 SERVICE CONDITIONS 

4.1 ENVIRONMENTAL CONDITIONS 

 Altitude:   0 - 1800 m above sea level 

 Relative humidity: 10% to 90% 

 Ambient temperature: -10° C to +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. 

4.2 MECHANICAL SERVICE CONDITIONS 

4.2.1 OHTE will be subjected to intermittent vibrations due to train traffic on the rail system.  All 
fastening components should be chosen accordingly. 

4.3 ELECTRICAL SERVICE CONDITIONS 

4.3.1 Unless otherwise specified on component drawings, components will be installed on either 
3kVDC, 25 kV AC or 50 kV AC overhead traction power systems. 

5.0 TECHNICAL REQUIREMENTS- MATERIAL 

5.1 MATERIAL 

5.1.1 For conductive purposes materials used are Copper, Copper Alloy (Cu-Ni-Si), Aluminium, 
Aluminium Alloy and stainless steel.  Nuts, bolts and washers completing component 
assemblies shall be of stainless steel. 

5.2 COPPER 

5.2.1 Pure copper is used only for bi-metallic liners on aluminium to date.  The material specification 
shall be on the component drawing. 

5.3 Cu-Ni-Si (COPPER ALLOY) 

5.3.1 The material used in the manufacture of all fittings of a Copper-Nickel-Silicon alloy (Cu-Ni-Si) 
shall have the chemical composition and mechanical properties specified hereunder: 

Table 1:  Composition to CW112C of BS EN 12165  

Composition All Cu-Ni-Si items  

Nickel 2.6 – 4.5 % 

Silicon 0,8 – 1,3 % 

Others Total 0,5 % (maximum)  

Copper Remainder minimum of 93.7 
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Table 2.  Mechanical Properties 

Mechanical Properties All Cu-Ni-Si items  

Hardness [HB] 170 (minimum) for splicers, 
130 (minimum) for bi-metal clamps, 
150 (minimum) all other items. 

 

5.3.2 In order to obtain the mechanical properties specified in clauses 5.3.1 above, the alloy 
specified requires heat treatment which shall be determined by the manufacturer. 

5.3.3 Each batch shall be marked for identification and recorded on related records as per ISO 
9001. 

5.3.4 The control test pieces representing the finished product in the fully heat-treated condition 
shall have the mechanical properties as stipulated in clause 5.3.1. 

5.4 ALUMINIUM 

5.4.1 The material used in the manufacture of all fittings of an Aluminium shall have the chemical 
composition and mechanical properties specified for EN AW - 6063 grade Aluminium 
according to BS EN 573-3.  Additional electrical and mechanical properties may be specified 
on component drawings. 

Table 3:  Composition to 6063 of BS EN 573-3  

Composition All Aluminium items  

Magnesium 0.45 – 0.90 % 

Silicon 0.2 – 0.6 % 

Iron < 0.35 % 

Others Total 0,65 % (maximum)  

Aluminium Remainder minimum of 97.5 

 

Table 4:  Mechanical Properties 

Mechanical Properties All Aluminium items  

Hardness [HB] 50 (minimum)  

  

 

5.4.2 Aluminium grade 6063 has various equivalent specifications, the following standard is known 
to be equivalent: 

i. (The Aluminium Association) AA 6063 

ii. Numerous equivalent standards exist as long as the properties of table 3 and 4 are 

met these standards may be used at the manufacturers risk. 

5.4.3 In order to obtain the mechanical properties specified in clauses 5.4.1 above, the tempering of 
the aluminium which be determined by the manufacturer. 

5.4.4 Each batch shall be marked for identification and recorded on related records as per ISO 9001 

5.4.5 The control test pieces representing the finished product in the fully heat-treated condition 
shall have the mechanical properties as stipulated in clause 5.4.1. 

5.5 ALUMINIUM ALLOY FOR BI METAL CLAMPS 

5.5.1 An aluminium alloy is used for bi-metal clamps with an aluminium body and coper liner.  The 
material used in the manufacture of bi-metal clamps shall be based on EN AW - 6063 grade 
aluminium with additives to facilitate fusion of the copper inserts.  Additional electrical and 
mechanical properties may be specified on component drawings. 
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Table 5:  Composition of Aluminium alloy based on 6063 of BS EN 573-3  

Composition All Aluminium items  

Magnesium 0.45 – 1.5 % 

Silicon 0.5 – 1.2 % 

Copper 0.5 – 1.5 % 

Iron < 0.5 % 

Zinc <0.5 % 

Manganese <0.2% 

Others Total 0,8 % (maximum)  

Aluminium Remainder minimum of 93.8% 

 

Table 6.  Mechanical Properties 

Mechanical Properties All Aluminium items  

Hardness [HB] 50 (minimum)  

 

5.5.2 Aluminium grade 6063 has various equivalent specifications, see clause 5.4.2 of this 
specification. 

5.5.3 In order to obtain the mechanical properties specified in clauses 5.5.1 above, the tempering of 
the aluminium alloy which be determined by the manufacturer. 

 Each batch shall be marked for identification and recorded on related records as per ISO 
9001. 

5.5.4 The control test pieces representing the finished product in the fully heat-treated condition 
shall have the mechanical properties as stipulated in clause 5.5.1. 

5.6 BOLTS, NUTS AND WASHERS 

5.6.1 Unless otherwise specified on the component drawing all bolts, nuts and washers shall be of 
material type stainless steel. 

5.6.2 The hexagon headed bolts and nut shall comply with the requirements of SANS 1700-1 for 
definition, SANS 1700-5-8 specifies applicable designation of the stainless steel bolts. 

5.6.3 The material type for bolts and nuts are Stainless Steel to specification ASTM 240 Grade 304.  
Where stainless steel bolts and nuts are used, a different grade of stainless steel nuts must be 
used to prevent the bolt and nut to cease up.  ASTM 240 Grade 316 is recommended for the 
nut, however testing will be done to check for seizure of nuts and bolts. 

 Torque values for parallel clamp and feeder clamps 50 N-m thus all bolts and screws must be 
able to withstand 75 N-m.  Runner clamps torque values are 40 N-m thus all bolts and screws 
must be able to withstand 60 N-m. 

5.6.4 The bolts supplied with the 161 mm2 and 107 mm2 contact wire splicer shall be able to 
withstand a torque of 67 N-m. and 46 N-m. respectively, plus a safety factor of 1,5. 

5.6.5 The manufacturer must ensure the length of the bolts is suitable in the application with the 
standard 2.5 treads free after assembly. 

5.6.6 Unless otherwise specified all lock washers shall be internally toothed stainless steel washers.  
For contact wire splices see clause 6.2.3 of this document for washers. 

6.0 DESIGN 

6.1 GENERAL DESIGN 

6.1.1 The various items as called for in the enquiry shall be designed in accordance with the 
relevant drawings as listed in Appendix 1. 
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6.1.2 The items shall be designed to the dimensions given on the drawings.  Additional design 
requirements may appear on the drawings and must be adhered to. 

6.1.3 Hot and cold forging is acceptable as long as the appropriate tempering is done to achieve the 
mechanical requirements weather stated in this specification or on the relevant drawing. 

6.2 DESIGN OF CONTACT WIRE SPLICES 

6.2.1 The contact wire splicer shall be suitable for joining two contact wires (to CEE-0241 and BBD 
7267) in such a manner to achieve an ultimate tensile strength of 52,4 kN in the case of 161 
mm2 contact wire and 38,5 kN in the case of 107 mm2 contact wire when fully assembled with 
two short pieces of contact wire. 

6.2.2 Contact wire splices in their assembled form will be torqued to 67 N-m. for 161 mm2 Cu and 
46 N-m for 107 mm2 Cu. 

6.2.3 Contact wire splices shall be fitted with wedge lock washers that: 

i. Are anti-vibration system ensuring no loosening in bolted joints 

ii. Consists of two wedge washers with external serrations 

iii. Material type stainless steel 

6.2.4 Two approved manufacturers Nord Lock and Heico-Lock.  Alternative manufacturers product 
must be first be tested and approved by Transnet Technology Management Quality Assurance 

6.2 DESIGN BI-METALLIC CLAMPS 

6.2.1 Bi-metallic clamps (Cu-Ni-Si with an Aluminium liner of Aluminium alloy with Copper liner) will 
be forged such that the liner is permanently forged to the half clamp body.  No lose plates will 
be allowed. 

6.2.2 Liner material should be at least 3mm thick for aluminium and 2mm for copper. 

6.2.3 All bi-metal clamps require permanently forged liners that cannot be forcefully removed.  
Where necessary grooves in the clamp body may be used to improve the adhesion of the 
liner.  No loose liners will be acceptable. 

6.3 DESIGN ALUMINIUM CLAMPS 

6.3.1 All aluminium and aluminium alloy clamps will have a counter sunk hex shape for the size nut 
specified in the drawing.  It is required to enable only requiring one tool to torque the bolts 
during installation. 

7.0 DETAILS OF REQUIREMENTS 

7.1 Details of the type, size and quantity of the various items required will be furnished in the 
enquiry.  

7.2 The relevant drawing will provide critical dimension per component. 

7.3 All components must be delivered assembled with their relevant bolts, nuts and washers 
unless otherwise specified on the component drawings, the grade of bolts and nuts should suit 
the application. 

7.4 Any discrepancy in requirement between the specification, component drawing or store item 
description, must be reported to Transnet’s supply chain services (SCS) and Technology 
Management.  A written clarification must be obtained from Technology Management 
Electrical department on the requirement. 

  

8.0 ADDITIONAL INFORMATION AT TENDERING STAGE 

8.1 Tenderers shall provide the source of supply of the alloy material. (Raw material) 
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8.2 Tenderers shall provide the name of the manufacturer (OEM) of the items as asked for in the 
enquiry. 

9.0 TESTING AND INSPECTIONS 

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

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

9.3 All tests will be witnessed by Transnet Freight Rail’s Technology Management (Electrical) 
department. Inspections will take place at the manufacturer’s premises or suitable test facility, 
and must be organized well in advance (2 weeks prior). 

9.4 Test and inspection must be conducted on each batch. 

9.5 Two of the control test pieces of each batch of the complete component after heat treatment, 
shall be tested as detailed in SANS 6506 to verify the mechanical properties, referred to in 
clauses 5.3, 5.4 and 5.5, of the material of the finished product. 

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

9.7 Test certificates in respect of these tests (9.5), shall be submitted to Transnet Freight Rail’s 
Technology Management (Electrical), and shall state the following: 

i. Chemical composition, verified by a SANAS/ILAC metallurgical accredited laboratory, 

ii. Mechanical properties, 

iii. Batch identification number. 

9.8 Some components require a conductivity test and will be tested to the limits specified on the 
component’s drawing. 

9.9 For high tensile components such as splicers at least 1% of each batch of the splicers will be 
assembled and tested for tensile strength.  For other component a minimum of two samples 
will be tested. 

9.10 Tensile testing of splices, the splices will be assembled as follow: 

i. Splices from clause 9.9 will be torqued from the centre bolt outward on both sides. 

(Torque values clause 6.2.2) 

ii. Ten (10) light mallet blows will be delivered to the assembled splice. 

iii. Splice will be re-torqued again to clause 9.10. This whole process repeats three (3) 

times. 

iv. Tensile testing of clause 6.2.1 will be conducted on the assembled splices. 

9.11 All conductive components with bolt assemblies will have at least 2 samples per batch 
assembled and torqued to the stamped torque value, three times.  Each component will be 
inspected for fractures and deformation. 

9.12 Complete assemblies will be checked for seizure of nuts and bolts. 

9.13 Transnet Freight Rail reserves the right to call for a further two control test pieces to be 
submitted to the Transnet Freight Rail Technology Management (Electrical). 

9.14 These samples and test pieces, when called for in clause 9.13, shall be specifically marked for 
positive identification with their associated heat-treatment batches and test certificates and 
shall be subjected to all tests called for in this specification. 

9.15 All samples submitted for test purposes shall be excluded from those supplied in terms of the 
contract quantities. 
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10.0 MARKINGS 

The items shall be permanently marked, where one item consist of more than one article each article 
must be permanently marked, with the following. 

10.1 TRANSNET or the Transnet logo. 

10.2 Wire size as indicated on the relevant drawings (except swivel clip stems). 

10.3 A dated batch number. 

10.4 Manufacturers name or logo. 

10.5 Torque values for assemblies marked as:” Torque = <value> Nm” on larger pieces and where 
space is restricted “T = <value> Nm” where value is the required torque value.  Splices must 
be marked with “Torque 3 x <value> Nm”. 

11.0 DOCUMENTATION REQUIREMENTS 

11.1 Drawings and technical documentation shall be submitted with tender. 

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

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

12.0 QUALITY ASSURANCE 

12.1 The successful tenderer shall maintain a Quality Management System (QMS) based on or 
certified to ISO 9001. 

13.0 PACKAGING  

13.1 The items shall be packed in suitable containers such as bags or cartons.  The mass of each 
container with contents shall not exceed 25 kg. 

13.2 Each container shall have firmly attached thereto a water resistant label, on which the 
following shall be designated: 

i. Stores item number. 

ii. Name, size (if applicable) and quantity of items contained therein. 

iii. Contract/Purchase order number. 

iv. Other information as detailed in the Supply Chain Services (SCS) order. 

 

14.0 GUARANTEE AND DEFECTS 

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

15.0 METHOD OF TENDERING 

15.1 Tenderer 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. 

15.2 Statement of non-compliance shall be motivated by the tenderer in a letter format, as per 15.1. 
The letter and evidence of deviation shall be submitted as part of the tender document.  

15.3 Tenderers shall submit comprehensive literature consisting of detailed technical specifications 
in accordance to clause 5.0 (Technical Requirements) and clause 6.0 (Design), the general 
constructional details and principal dimensions if not indicated on the provided Transnet 
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drawings, maintenance schedules if required in any of the Appendix/Annexure and datasheets 
if required in any of the Appendix/Annexure or in the specifications. 

15.4 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) department in writing. 

15.5 Failure to comply with clauses 15.1, 15.2, 15.3 and 15.4 could preclude a tenderer from 
consideration. 

15.6 In the event of any conflict between the various submitted relevant documents, the order of 
precedence shall be, and in consultation with Transnet Freight Rail, Technology Management 
(Electrical Technology) department: 

a) Legal and safety requirements. 

b) This Specification. 

 

END 
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APPENDIX 1: 

 
This attachment contains the drawings of each components assembly drawing. 

Item 
description 

Drawing Description  Drawing number 

Contact wire 
Splicers. 

Splice, Conductor, 161mm2 SQ Cu Contact wire – 
Electrification TYPES A, B, F, G, H and Coal line 
deviations 

CEE-TNB-0021 

CONDUCTOR SPLICE ASSEMBLY 107mm SQ Cu 
CONTACT WIRE 

CEE- TN-0405 

Contact wire 
swivel 
clips/clamps 

SWIVEL CLIP STEM FOR HOCKEY STICK/STEADY ARM CEE-TND-0029 

CLAMP, ELECTRICAL, ASSEMBLY 161mm ² CONTACT 
WIRE 

CEE-TN-0264 

SWIVEL CLIP: CONTACT WIRE: STEADY ARM:  CEE-TN-0049 

ELECTRICAL CLAMP ASSEMBLY CEE-TND-0033 

Parallel 
Clamps 

PARALLEL HALF CLAMP FOR VARIOUS CONDUCTOR 
SIZES 

CEE-TNB-0054 

PARALLEL HALF CLAMP FOR VARIOUS CONDUCTOR 
SIZES 

CEE-TNB-0055 

ALUMINIUM PARALLEL CLAMP 160 MM SQ - 160 
MM SQ TIGER CATENARY 

BBB 0376 

ALUMINIUM PARALLEL CLAMP 500MM ALUMINIUM 
TO 160MM ALUMINIUM 

BBG 7987 

ALUMINIUM CLAMP 800MM ALUMINIUM TO 
160MM ALUMINIUM 

BBG 7988 

BI-METALLIC CONDUCTOR SPLICE PARALLEL CLAMP 
160 MM2 Cu to 250MM2 AL FEEDER 

BBD 5138 

BI-METALLIC CONDUCTOR SPLICE PARRALEL CLAMP 
"SKUNK" CATENARY 25 KV AC ELECTRIFICATION 

BBB 4185 

Feeder Clamps 

FEEDER CLAMP FOR 161mm SQ Cu CONTACT WIRE CEE-TNB-0057 

CLAMP, ELECTRICAL: FEEDER CLAMP 107mm SQ 
CONTACT WIRE 

CEE-TNB-0081 

BI-METAL FEEDER CLAMP FOR 161 mmSQ AL/107 
mmSQ Cu CONTACT WIRE 

BBH 0306 

BI-METAL FEEDER CLAMP FOR 161mmSQ AL/161 
mmSQ Cu CONTACT WIRE 

BBG 6147 

Runner 
Clamps 

CLAMP, RUNNER, ASSEMBLY: 161mm SQ & 107mm 
SQ Cu CONTACT WIRE 

CEE-TNB-0086 

Dropper Clips 
DROPPER CLIP (PLATE TYPE) 80/100mm SQ 
CATENARY 

CEE- TND-0036 

CONDUCTIVE DROPPER CLAMP’S BBH 1331 

Support Wire 
Clamp 

CLAMP 107MMSQ CU. CONTACT WIRE SUPPORT 
WIRE ASSEMBLY 

BBC 2604 
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ANNEXURE A: SCHEDULE OF REQUIREMENTS 

(To be completed by Transnet Representative) 
 

Item Clamp/Fittings required Drawing number and material type 

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

 
 

 

Completed by:  

…………………………………………………… 

Capacity  

…………………………………………………… 

Signature  

…………………………………………………… 

Date  

…………………………………………………… 
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                             ANNEXURE B: TECHNICAL DATA SHEET 

 (To be completed by the tenderers and submitted as part of their tender) 

Item  Clamp/Fitting/component tender for: ( Full 
description) 

Is all technical data sheets 
attached, as required in this 
specification? ( Yes/No) 
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VERSION INFO

DO REF :

:

ECP REF :

:

:
LIN ±          ANG ± ITEM NO

SCALE

:

:
:

DRAWN :

© COPYRIGHT PROTECTED. PREPARED BY CENTRAL DRAWING OFFICE

DESIGNED :
APPROVED : AUTHORISED : A3VERSION 

CHECKED :

CEE-TN-0371
5

EARTH WIRE CLAMP ASSEMBLY  50/9mm²,

50mm², 100mm² OR 160mm²

mm 1 : 1
1 - -

-

REVISED AND REDRAWN

CDO/9424 - D HATTINGH - D HATTINGH
W SCHOEMAN

 

S SMIT

 

BBH1233 SHT 2 ITEM 6-1U-BOLT3
CEE-TN-0371 SHT 1-1ALUMINIUM CLAMP2
CEE-TN-0371 SHT 1-1ALUMINIUM CLAMP1

DRAWING NO.STORES ITEM NO.QTYDESCRIPTIONITEM

1

2

3

TABLE
STORES ITEM NO. WIRE SIZE mm²

54002033
50mm² Al 

52mm² ACSR - RABBIT
54015147 100mm² ACSR - SKUNK
54010496 161mm² ACSR - TIGER

NOTES
1. USE BRIGHT STEEL DISTANCE PIECES WHEN CHECKING HOLE SIZE.
2. THE FOLLOWING PERMAMENT MARKINGS MUST APPEAR ON THIS ARTICLE:
  (a) TRANSNET LOGO.
  (b) MANUFACTURER'S IDENTIFICATION.
  (c) DATED BATCH NUMBER.
  (d) WIRE SIZE.

 29/07/2020

Administrator
Typewritten Text

Administrator
Typewritten Text

Administrator
Typewritten Text

Administrator
Typewritten Text
29/07/2020

Administrator
Typewritten Text

Administrator
Typewritten Text

Administrator
Typewritten Text

Administrator
Typewritten Text
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MATERIAL

DRAWN

:
:

:
LIN ±          ANG ±

SCALE

:

:
© COPYRIGHT PROTECTED. PREPARED BY CENTRAL DRAWING OFFICE

A3VERSION CHECKED  :
CEE-TN-0371  SHT 1

5

EARTH WIRE CLAMP

mm 1 : 1
1 -

ALUMINIUM GRADE 6063 OF BS EN 573-3

D HATTINGH D HATTINGH

801,5

32


0,5

15R - 0
5+

8 15R - 0
5+

8

13
,5

17

25
,5

32


0,5

801,5

58 55

2 - 0,0
0,5+

R8,5

R1

R1

(SEE TABLE)

Ø A SEE NOTE 1

TABLE

DIAMETER A
(mm) WIRE SIZE (mm²)

10
50 Al       

 52mm² ACSR - RABBIT

12 100mm² ACSR - SKUNK

16,5 161mm² ACSR - TIGER

+0,5
- 0,0

+0,5
- 0,0

+0,5
- 0,0

ITEM 1 ITEM 2



















SECTION A-A
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MATERIAL

VERSION INFO

DO REF :

:
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:

:
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SCALE

:

:
:

DRAWN :

© COPYRIGHT PROTECTED. PREPARED BY CENTRAL DRAWING OFFICE

DESIGNED :
APPROVED : AUTHORISED : A3VERSION 

CHECKED :

CEE-TNB-0074
2

DOUBLE SUSPENSION CLAMP
80mm² - 250mm² CATENARY WIRES,

500mm² - 800mm² FEEDER WIRES

mm 1 : 2
1 1° -

-

REVISED AND REDRAWN

CDO/9424 - D HATTINGH - D HATTINGH
W SCHOEMAN

 

S SMIT

 

--1SPLIT PIN, ISO 1234 - 3.2 x 56 St/A12
CEE-TX-0066-1CLEVIS PIN.11

CEE-TNB-0074 SHT 5-1BOLT, NUT, LOCKING WASHER,  HEX HEAD,  HEX NUT, STEEL GRADE 8.8, M12 x 55L, GALVANIZED TO SANS 121.10
CEE-TNB-0074 SHT 6 1LOWER LINER FOR 162mm² ACSR (TIGER) CATENARY WIRE.9
CEE-TNB-0074 SHT 6-1UPPER LINER FOR 162mm² ACSR (TIGER) CATENARY WIRE.8
CEE- TNB-0074 SHT 6 1LOWER LINER FOR FEEDER WIRE.7
CEE-TNB-0074 SHT 6-1UPPER LINERS FOR FEEDER WIRE.6
CEE-TNB-0074 SHT 5-1U-BOLT.5
CEE-TNB-0074 SHT 4-1CRADLE FOR FEEDER WIRE.4
CEE-TNB-0074 SHT 3-1CLAMP FOR CATENARY WIRE.3
CEE-TNB-0074 SHT 2-1CLAMP FOR FEEDER WIRE.2
CEE-TNB-0074 SHT 1-1DOUBLE SUSPENSION CLAMP BODY.1

DRAWING NO.STORES ITEM NO.QTYDESCRIPTIONITEM

A

A

NOTES
1. THE FOLLOWING PERMAMENT MARKINGS MUST APPEAR ON THIS ARTICLE:
     (a) TRANSNET LOGO.
     (b) MANUFACTURER'S IDENTIFICATION.
     (c) DATED BATCH NUMBER.
2.  BEFORE ASSEMBLY: APPLY OXIDATION INHIBITING JOINTING COMPOUND
     BETWEEN ITEMS 2 AND 6, ITEM 4 AND 7, ITEM 3 AND 8, ITEM 1 AND 9.
3.  ITEM 8 AND 9 TO BE USED WITH 162mm² ACSR (TIGER) CATENARY.
4.  CRITICAL DIMENSIONS ARE PROVIDED - MANUFACTURER TO DESIGN
     DETAIL TO PROVIDE STRENGTH AND WORKING LOAD REQUIREMENTS

1

6

4

8

5

12
6

7

8

9

SEE NOTE 2

SEE NOTE 2 & 4

SEE NOTE 2

SEE NOTE 2 & 4

10

2

3

7

9

11

STRENGTH :
 
 

MIN. ULTIMATE WITH VERTICAL LOAD
MIN. ULTIMATE WITH SLIPPING LOAD
 

: 44,5kN
: 13,3kN
 

WORKING LOAD:
 
 
 

MIN. IN UPPER CRADLE (ITEM 4)
MIN. IN LOWER CRADLE (ITEM 1)
MIN. OF COMPLETE CRADLE
 

:   4,4kN
:   8,9kN
: 13,3kN
 

5

02/07/202102/07/2021



SECTION A - A
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LIN ±        ANG ±

SCALE

:

:

© COPYRIGHT PROTECTED. PREPARED BY CENTRAL DRAWING OFFICE A3VERSION CHECKED  :
CEE-TNB-0074 SHT 1

2

BODY, DOUBLE SUSPENSION CLAMP

mm 1 : 2
0,5 0,5°

SPEROIDAL GRAPHITE IRON TO SPEC SANS 936 
GRADE SG 50
D HATTINGH D HATTINGH

A

A

9,5

20
,5

40 MIN

22

14,5

8

R28,5 20
,5

- 01+

11
3 -

03+
53

8 161 8

24R25,5

8

8

13,5

R10,5

9,5 - 0,0
1,5+

R9,5

R9,5

9,5

R61
3850°19

184

6,5

43 43

22
22

48

R16

R7

3

11

Ø 14

19 6,5

6,5 6,5

NOTES
1.  THE FOLLOWING PERMANENT MARKINGS MUST APPEAR ON THIS ARTICLE:
     (a) TRANSNET LOGO.
     (b) MANUFACTURER'S IDENTIFICATION.
     (c) DATED BATCH NUMBER.
2.  HOT DIPPED GALVANIZED TO SANS 121.

8

R22,5 17,5



DIMENSIONS
TOLERANCE
MATERIAL

DRAWN

:
:

:
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SCALE

:

:

© COPYRIGHT PROTECTED. PREPARED BY CENTRAL DRAWING OFFICE A3VERSION CHECKED  :
CEE-TNB-0074 SHT 2

2

CLAMP FOR FEEDER WIRE
500mm² - 800mm²

mm 1 : 1
1 1°

SPEROIDAL GRAPHITE IRON TO SPEC SANS 936 
GRADE SG 50
D HATTINGH D HATTINGH

14
32

14

R7

76

9,5
- 0

,01,5 +

30

23
- 10+17

R21

NOTE
HOT DIPPED GALVANIZED TO SANS 121.

30

10
8

14
,5

16

36,5 51

124

38

19 86



SECTION B-B
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TOLERANCE
MATERIAL

DRAWN

:
:

:
LIN ±        ANG ±

SCALE

:

:

© COPYRIGHT PROTECTED. PREPARED BY CENTRAL DRAWING OFFICE A3VERSION CHECKED  :
CEE-TNB-0074 SHT 3

2

CLAMP FOR CATENARY WIRE
80mm² - 250mm²

mm 1 : 1
1 1°

SPEROIDAL GRAPHITE IRON TO SPEC SANS 936 
GRADE SG 50
D HATTINGH D HATTINGH

B

B

3

207

35 50

1202

3

17 86 17

18
40

8
3

80


2
7R 0,5

7R 0,5

12

17

19

24

1
NOTES
1.  ALL UNSPECIFIED RADIUS R2.
2.  THIS ITEM TO BE HOT DIPPED GALVANIZED TO SANS 121.
3.  ITEM TO SUIT 80mm² TO 250mm² WIRE SIZES.

28



SECTION D - D

SECTION E - E

DIMENSIONS
TOLERANCE
MATERIAL

DRAWN

:
:

:
LIN ±        ANG ±

SCALE

:

:

© COPYRIGHT PROTECTED. PREPARED BY CENTRAL DRAWING OFFICE A3VERSION CHECKED  :
CEE-TNB-0074 SHT 4

2

CRADLE FOR FEEDER WIRES
500mm² - 800mm²

mm 1 : 2
1 1°

SPERIODAL GRAPHITE IRON TO SPEC SANS 0936
GRADE SG 50.  
D HATTINGH D HATTINGH

D

D

E

E

244

8

3,5

43
43

16
R42

R100

12
9,0

69

R30

R25

R21

78

24
9 -

10+

R100

15 15

5
45

30

13 HOLE

R20

4955

60
3810

51

244

NOTE
THIS ITEM TO BE HOT DIPPED GALVANIZED TO SANS 121.
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SCALE

:

:

© COPYRIGHT PROTECTED. PREPARED BY CENTRAL DRAWING OFFICE A3VERSION CHECKED  :
CEE-TNB-0074 SHT 5

2

U-BOLT AND BOLT

mm 1 : 1
0,5 0,5°

-

D HATTINGH D HATTINGH

--1BOLT, STEEL GRADE 8.8, M12 x 55L, COMPLETE WITH STEEL HEX NUT, M12, GALVANIZED TO SANS 1212
--1STEEL ROUND Ø12, HEX NUT M12, GALVANIZED TO SANS 1211

DRAWING NO.STORES ITEM
NO.QTYDESCRIPTIONITEM

64M12-8g

40

86

R32

32

55

ITEM 1

ITEM 2
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:
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:
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SCALE

:

:

© COPYRIGHT PROTECTED. PREPARED BY CENTRAL DRAWING OFFICE A3VERSION CHECKED  :
CEE-TNB-0074 SHT 6

2

UPPER AND LOWER LINERS

mm 1 : 2
0,5 -

ANNEALED ALUMINIUM TO SPEC. EN 485 GRADE 
AW 1200 H111
D HATTINGH D HATTINGH

--1SOFT ANNEALED ALUMINIUM TO SPEC. EN 485 GRADE AW 1200 H111, 235 x 35 x 1,2 THICK4
--1SOFT ANNEALED ALUMINIUM TO SPEC. EN 485 GRADE AW 1200 H111, 160 x 20 x 1,2 THICK3
--1SOFT ANNEALED ALUMINIUM TO SPEC. EN 485 GRADE AW 1200 H111, 310 x 50 x 1,8 THICK2
--1SOFT ANNEALED ALUMINIUM TO SPEC. EN 485 GRADE AW 1200 H111, 190 x 35 x 1,2 THICK1

DRAWING NO.STORES ITEM
NO.QTYDESCRIPTIONITEM

1

2

3

4

FEEDER UPPER LINER

FEEDER LOWER LINER

CATENARY UPPER LINER

CATENARY LOWER LINER

12
11 35

12433

190

20
20

60

27020

310

8
6

12020

160

20

11
12

19520

235

35

NOTE
ITEM 3 AND 4 TO BE USED WITH 162mm² ACSR CATENARY WIRES.



























"THIS DRAWING CONTAINS PERSONAL INFORMATION AS DEFINED IN THE PROTECTION OF PERSONAL INFORMATION ACT, 2013 (POPIA). THE INFORMATION CONTAINED HEREIN WILL BE PROCESSED IN ACCORDANCE WITH THE PROVISIONS OF POPIA".
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VERSION INFO

DO REF :

:

ECP REF :

:

:
LIN ±          ANG ± ITEM NO

SCALE

:

:
:

DRAWN :

© COPYRIGHT PROTECTED. PREPARED BY CENTRAL DRAWING OFFICE

DESIGNED :

APPROVED : AUTHORISED : A4VERSION 
CHECKED :

CEE-TND-0022
8

DROPPER CLIP
107mm² / 161mm² CONTACT WIRE

mm 1 : 1
- - -

-

ITEM 6 AND 7 ADDED.

CDO/E0471 - D HATTINGH - D HATTINGH

W SCHOEMAN

 

T GOVENDER

 

--1HEXAGON BOLT, STAINLESS STEEL, GRADE AISI 304, M8 x SEE TABLE 2.8
CEE-TND-0022 SHT 2-1HALF DROPPER CLIP WITHOUT THREAD. (TIN-BRASS)7
CEE-TND-0022 SHT 2-1HALF DROPPER CLIP WITH THREAD (TIN-BRASS) 6

--1LOCK WASHER, INTERNAL TOOTH, STAINLESS STEEL, AISI GRADE 316, M85
--1HEXAGON BOLT, STAINLESS STEEL, GRADE AISI 316, M8 x 30mm LONG.4

CEE-TND-0022 SHT 1-1STOPPER.3
CEE-TND-0022 SHT 1-1HALF DROPPER CLIP WITHOUT THREAD.2
CEE-TND-0022 SHT 1-1HALF DROPPER CLIP WITH THREAD AND SPACER PIN ASSEMBLY1

DRAWING NO.STORES ITEM NO.QTYDESCRIPTIONITEM
NO.

NOTES
1. STOPPER TO PREVENT OVER TORQUE,
    STOPPER MAY NOT INTERFERE WITH CONTACT WIRE.
2. ASSEMBLES DROPPER MINIMUM WORKING LOAD OF 4kN.
3. ASSEMBLED DROPPER CLIP MUST BE PERMANENTLY MARKED
    WITH THE FOLLOWING
   (a) TRANSNET LOGO
   (b) MANUFACTURERS IDENTIFICATION.
   (c) DATED BATCH NUMBER.
   (d) WIRE SIZES.
   (e) TORQUE = 9Nm.

TABLE 2
CONTACT WIRE ITEM NO BOLT LENGTH

107mm² 8 25mm
161mm² 8 30mm

TABLE 1
CONTACT WIRE STORES ITEN NO.

161mm² 54017312
107mm² 54006787

2 1

54

3

67

58

ALTERNATIVE DROPPER CLIP

2
RIVET OR WELD

29/02/2024



DETAIL "A"
SCALE 2 :1

"THIS DRAWING CONTAINS PERSONAL INFORMATION AS DEFINED IN THE PROTECTION OF PERSONAL INFORMATION ACT, 2013 (POPIA). THE INFORMATION CONTAINED HEREIN WILL BE PROCESSED IN ACCORDANCE WITH THE PROVISIONS OF POPIA".

DIMENSIONS
TOLERANCE
MATERIAL

:
:

:
LIN ±          ANG ± ITEM NO

SCALE
:
:

DRAWN :© COPYRIGHT PROTECTED. PREPARED BY CENTRAL DRAWING OFFICE A4VERSION CHECKED :
CEE-TND-0022 SHT 1

8

COMPONENTS OF 107mm² / 161mm²
STAINLESS STEEL DROPPER CLIP

mm 1 :1
0,5 1° -

-

D HATTINGH D HATTINGH

--1STOPPER, STAINLESS STEEL TUBE TO AISI GRADE 304, Ø12,7 O.D. 1,5mm WALL THICKNESS.4
--1SPACER PIN, ROUND BAR, STAINLESS STEEL TO AISI GRADE 304, Ø10 x 24mm LONG.3
--1DROPPER CLIP WITH THREAD, STAINLESS STEEL TO AISI GRADE 304.2
--1DROPPER CLIP WITHOUT THREAD, STAINLESS STEEL TO AISI GRADE 304.1

DRAWING NO.STORES ITEM NO.QTYDESCRIPTIONITEM
NO.

 

3

31 19

3

7
 7,5


10


5 "X"

TO FIT APPLICATION

SEE 
TABLE

TABLE
CONTACT WIRE "X" 'Y"

107mm² 11 10,5
161mm² 14 13,5

25
R108 HOLE

10 HOLE

ITEM 2ITEM 1

ITEM 3

19

31

25
8 HOLE

M8 x 1,25-6H

R10

3

27
°-3

9°

51°

2,5

SEE DETAIL "A"

ITEM 4
SEE NOTE 3

"Y"
0
-,25

SEE
TABLE

130,25

2

RIVET OR WELD

ASSEMBLY

SEE DETAIL "A"

NOTES
1. THE FOLLOWING PERMANENT MARKINGS MUST APPEAR
    ON THIS ARTICLE:
    (a) TRANSNET LOGO
    (b) MANUFACTURERS IDENTIFICATION.
    (c) DATED BATCH NUMBER.
    (d) WIRE SIZES.
    (e) TORQUE = 9Nm.
2. DRAW THROUGH FOR INCREASED THREAD LENGTH.
3. THE LENGTH OF THE TUBE MUST NOT INTERFERE WITH THE 
    CLAMPING OF THE DROPPER CLIP.

3 2

90°

SEE NOTE 2



"THIS DRAWING CONTAINS PERSONAL INFORMATION AS DEFINED IN THE PROTECTION OF PERSONAL INFORMATION ACT, 2013 (POPIA). THE INFORMATION CONTAINED HEREIN WILL BE PROCESSED IN ACCORDANCE WITH THE PROVISIONS OF POPIA".
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SCALE
:
:

DRAWN :© COPYRIGHT PROTECTED. PREPARED BY CENTRAL DRAWING OFFICE A4VERSION CHECKED :
CEE-TND-0022 SHT 2

8

COMPONENTS OF 107mm² / 161mm²
TIN BRASS DROPPER CLIP 

mm 1 : 1
0,2 0,5 -

TIN BRASS

D HATTINGH D HATTINGH

--1HALF DROPPER CLIP WITH THREAD.2
--1HALF DROPPER CLIP  WITHOUT THREAD.1

DRAWING NO.STORES ITEM NO.QTYDESCRIPTIONITEM
NO.

NOTES
1. THE FOLLOWING PERMANENT MARKINGS MUST APPEAR ON
    THIS ARTICLE:
    (a) TRANSNET LOGO.
    (b) MANUFACTURER'S IDENTIFICATION.
    (c) DATED BATCH NUMBER.
    (d) WIRE SIZE.
    (e) TORQUE = 9Nm.
2. DIMENSION "Y" SHOULD NOT INTERFERE WITH THE CLAMPING
    OF THE DROPPER CLIP.

3,5 MIN.

Y

43

8,5

R10

25

X

13


9 HOLE17
16

TABLE
DIMENSIONS "X" 'Y" "Z"

107mm² 4,3 1,9 9,5
161mm² 6,5 2,4 13,5

R10

43

25

"Z"4

13


8
10


17
M8 x 1,25-6H

17 "Y"

"X"

16
17

ITEM 1 ITEM 2

3,5



08/10/202008/10/2020









28/02/2024














