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LIST OF AMENDMENTS TO THE SPECIFICATION 
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bolts and nuts. 

Updated Drawing list. 

 28/03/2019   Updated format. 
Changed Cu-Ni-Si material composition to IEC 
standard CW112. 
Added Aluminium and Bi-metal material 
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Removed Copper Alloy bolts and screws from table 1. 
Removed redundant references. 
Changed details of testing, removed billet testing and 
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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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LIST OF AMENDMENTS TO THE SPECIFICATION 
 

Version 
No. 

Date Issued Clause  
No. 

Page 
No. 

Remarks 

 26/09/2014   Updated format. 
Remove DZR brass as material type. 
Inserted a Cu-Ni-Si material specification. 
Included Stainless steel as alternative material for 
bolts and nuts. 

Updated Drawing list. 

 28/03/2019   Updated format. 
Changed Cu-Ni-Si material composition to IEC 
standard CW112. 
Added Aluminium and Bi-metal material 
specifications.  
Removed Copper Alloy bolts and screws from table 1. 
Removed redundant references. 
Changed details of testing, removed billet testing and 
included finished product testing. 
Updated Drawing list in appendix. 
Removed tensile testing due to restriction on testing 
to SANS 6892-1 – completed product dimensions too 
small. 

 

 February 
2021 

 

2              
6            
8            
9           
10        
13 

 

4.0           
5.4     
8.0     
9.0   
15.0     

 

 

  

Updated format. 
Added Background.                 
Standardize Hardness on Aluminium clamps. 
Updated Additional Information Required. 
Changed Required control test pieces.              
Updated Method Of Tendering.                               
Added Annexure A & B. 

 

 April 2021 8 6.2.1 Replace N-m with kN 
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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. 



CEE 0063 Issue 2021.1 

 

Page 10 of 14 
 

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 



CEE 0063 Issue 2021.1 

 

Page 11 of 14 
 

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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LIST OF AMENDMENTS THE SPECIFICATION 

Version 
No. 

Date Issued Clause 
No. 

Page 
No. 

Remarks 

- 1986   Original edition 

- 05/2020 Entire doc.  Changed formatting and layout of 
specification 

2.0 4 Added normative references 

  3.0 5 Updated service conditions 

  4.1 6 Added insulation and creepage ratings in the 
schedule of ratings 

  4.3 6 Mounting brackets of capacitor is illustrated 
diagrammatically 

  4.4 6 Added capacitor container requirements 

  4.4.3 7 Added minimum IP rating of container 

  5.0 8 Amended testing and inspection 
requirements 

  6.0 8 Added rating plate and instruction labels 

  7.0 8 Added documentation requirements 

  8.0 8 Added quality assurance requirement 

  9.0 9 Amended packaging storage and handling 
requirements 

  10.0 9 Added guarantee and defect requirements 

  11.0 9 Amended tendering method 

  Appendix 
A 

10 Added technical datasheet 

  Appendix 
B 

11 Added mounting bracket drawing 
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1.0 SCOPE 

1.1 This specification details Transnet’s requirements for the supply of 4uF capacitor 
intended to be used in 3 kV DC traction system.  

1.2 The capacitor protects 3 kV DC electrical equipment against surges caused by 
lightning, switching and regenerative braking.  

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

2.0 NORMATIVE REFERENCES  

2.1 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), British 
Standard (BS), South African National Standards (SANS) or Transnet publications. 

2.2 IEC standards: 

IEC 60137 :Bushings for alternating voltage above 1000V. 

IEC 60871-1 :Shunt capacitors for AC power systems having a rated 
voltage above 1 000 V – Part 1: Performance, testing 
and rating – Safety requirements – Guide for 
installation and operation. 

2.3 ISO standard: 

 ISO 9001    :Quality Management Systems.  

2.4 BS standard 

BS EN 10028-7 :Flat products made of steels for pressure purposes -  
Part 7: Stainless steels. 

2.5 SANS standard:  

SANS 60529   :Degrees of protection provided by enclosures. 

2.6 Transnet publications 

BBB 5452 :Transnet Freight Rail’s requirements for the installation 
of electrical equipment for 3 kV DC traction substations. 

CEE-TMG-97   :Terminating structure at substations, assembly. 
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3.0 SERVICE CONDITIONS 

3.1 ENVIRONMENTAL CONDITIONS 

3.1.1 The capacitor shall be designed for outdoor installation and shall be exposed to the 
following atmospheric conditions: 

Altitude  : 0 - 1800 m above sea level 

Relative humidity  : up to a level of 95% 

Ambient temperature  : -10° C to +55° C 

Wind pressure  : 750 Pa 

Lightning conditions  : Up to 20 ground flashes/km2 per annum  

Pollution : Heavily salt laden with industrial pollutants  
including diesel- electric locomotive emissions 

3.2 MECHANICAL SERVICE CONDITIONS 

3.2.1 The capacitor shall be installed on electrification structures and shall be exposed to 
intermittent vibration due to passing trains. The design must be adequately robust so 
as to ensure reliability of the equipment under service conditions. 

3.3 ELECTRICAL SERVICE CONDITIONS 

3.3.1 The capacitor shall be used in traction systems with the following electrical 
parameters in accordance with BBB 5452: 

Table 1 OHTE system electrical design parameters 

Nominal system voltage 3 kV 

Highest system voltage 3.9 kV 

Lowest system voltage 2.4 kV 

Outdoor earth clearance 150 mm 
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4.0 TECHNICAL REQUIREMENTS 

 Capacitor shall comply with the following technical requirements: 

4.1  CAPACITOR SCHEDULE OF RATINGS 

 Capacitor ratings shall be in accordance with table 2 below.  

Table 2 Capacitor schedule of ratings 

4.1.1 Rated capacitance 4 μF 

4.1.2 Capacitance tolerance -5% to +10% 

4.1.3 Rated DC voltage 3 kV DC 

4.1.4 Maximum permissible DC voltage 4.5 kV DC 

4.1.5 Insulating bushing minimum short duration power 
frequency withstand voltage, RMS (Wet) 

20 kV 

4.1.6 Insulating bushings minimum lightning impulse 
withstand voltage, peak 

60 kV 

4.1.7 Bushing minimum creepage distance 380 mm 

4.1.8 Bushing minimum arcing distance 200 mm 

4.1.9 Temperature category -5/D 

4.1.10 Minimum capacitor life expectancy (Hours) 175200 

4.2 DIELECTRIC MATERIAL 

4.2.1 The construction of the dielectric must be all-film type. 

4.2.2 The dielectric fluid shall be polypropylene foil impregnated with non-toxic, non-PCB, 
environmentally friendly and bio-degradable synthetic insulating oil sealed under 
vacuum. 

4.3 MOUNTING OF CAPACITOR 

4.3.1 The capacitor shall be mounted on the terminating structure at 3 kV DC substations 
as shown in drawing CEE-TMG-97. 

4.3.2 The capacitor shall be suitable for vertical mounting between two horizontal angled 
brackets of which the inside surface are 280 mm apart. 

4.3.3 The typical dimensions of the capacitor brackets are illustrated in Appendix B. 

4.4 CAPACITOR CONTAINER 

4.4.1 The capacitor container shall be manufactured using stainless steel of suitable grade 
in accordance with BS EN 10028-7 or other anti-corrosion materials as approved by 
Transnet Freight Rail, Technology management (Electrical Technology) department. 

4.4.2 The brackets shall be made of a steel grade with the name X5CrNi18-10 and the 
number 1.4301 as specified in EN 10028-7. 
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4.4.3 The container shall be sealed construction type to prevent breathing and the 
absorption of moisture. The IP rating of the container shall be IP63 in accordance 
with SANS 60529. 

4.4.4 The container shall have adequate mechanical strength to avoid bulging and bursting 
throughout the service life of the capacitor. 

4.4.5 Provision for lifting of the capacitor shall be made. 

4.5 CAPACITOR TERMINALS 

4.5.1 Each capacitor shall be provided with a single positive terminal bushing with the 
earth side of the capacitor coupled to the container and clearly marked with an 
earthing symbol.  

4.5.2 The capacitor lead shall be brought out and terminated in the bushing. The bushing 
insulation shall be designed to suite application and to have minimum creepage 
distance as specified in clause 4.1.8. 

4.5.3 Bushing insulation shall be stabilized against the effects of ultraviolet, solar radiation 
and against the effects of airborne contaminants.  

4.5.4 The design and selection bushings shall be in accordance with IEC 60137, clause 
4.0. 

4.6 OPERATIONAL REQUIREMENTS 

4.6.1 The capacitor shall be suitable for operations on DC supply, obtained from silicon 
diode rectifiers which contain a superimposed alternating current ripple due to 
harmonics. The capacitors must therefore be capable of withstanding continuously 
the following harmonic voltages without overheating or deterioration: 

Table 2 System harmonic voltages 

Harmonics Frequency RMS Voltage 

6th Harmonic 300 Hz 120 V 

12th harmonics 600 Hz 30 V 

18th Harmonic 900 Hz 14 V 

24th Harmonic 1200 Hz 8 V 

4.7 SAFETY REQUIREMENTS 

4.7.1 A built-in discharge device must be provided which shall reduce the residual voltage 
to 50 V within 5 minutes after capacitor is disconnected from source of supply.  

4.7.2 There must be no switch, fuse, or any other isolating device between the capacitor 
unit and the discharging device. 
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5.0 TESTING AND INSPECTIONS 

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

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

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

5.4 The capacitor shall undergo applicable type tests and routine tests in accordance 
with IEC 60871-1, section 2. 

5.5 All capacitor shall be insulated to withstand a test voltage of not less than 20 kV DC 
for 1 minute between the container and terminal. 

6.0 RATING PLATE AND INSTRUCTION LABELS 

6.1 The capacitor container shall be permanently marked with the following information: 

a. Manufacturer’s name or trademark 
b. Dated batch number 
c. Rated capacitance in microfarad 
d. Rated DC voltage 
e. Temperature category 
f. Insulating medium 
g. Bushing insulation level 
h. Rating of discharge device/resistor 
i. Gross weight 

6.2 The manufacturer must provide warning instruction that “DISCHARGE CAPACITOR 
BEFORE HANDLING”. The instruction must be written clearly and permanently in 
red. 

7.0 DOCUMENTATION REQUIREMENTS 

7.1 Drawings and technical documentation shall be submitted with tender. 

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

7.3 The manufacturer must provide one soft and two hard copy of the method of 
installation and mounting details. 

7.4 The manufacturer must provide one soft copy and two hard copies of maintenance 
manual. 

7.5 The manufacturer must provide design and type test certificates to verify 
conformance to the requirements and these must be submitted with tender 
documents. 

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

8.0 QUALITY ASSURANCE 

8.1 The successful tenderer shall maintain a Quality Management System (QMS) based 
on or certified to ISO 9001. 
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9.0 PACKAGING, STORAGE AND HANDLING  

9.1 Capacitor shall be packed individually in sea worthy crates. 

9.2 Each package shall have visible and clear handling instructions. 

9.3 Packaging shall be designed to protect against mechanical damage and ingress of 
moisture and dust. 

10.0 GUARANTEE AND DEFECTS 

10.1 The appointed tenderer shall guarantee that the supplied capacitor 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, as per 11.1.  

11.3 Tenderers shall submit comprehensive literature consisting of detailed technical 
specifications, general constructional details and principal dimensions, maintenance 
schedules, 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. 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, Technology Management 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. 

 

 

END 
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ANNEXURE A: TECHNICAL DATA SHEET 

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

 

Item 

No. 

Description Values Units 

1. Rated capacitance  μF 

2. Rated nominal DC voltage  kV 

3. Maximum permissible DC voltage  DC 

4. Capacitor gross mass (kg)  kg 

5. Dielectric insulating material   

6. Bushing lightning impulse withstand 

voltage, peak  

 kV 

7. Bushing short duration power frequency 

withstand voltage, RMS  (Wet) 

 kV 

8. Bushing insulating material type   

9. Container material   

10. Container material grade   

11. Bracket material   

12 Bracket material grade   

13. Peak surge current  kA 

14. Peak surge voltage  kV 

15. Temperature category   

16 Bracket material grade   

17. Life expectancy (Hours)  Hours 

18. Time to discharge voltage to 50 V   min 
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APPENDIX B: MOUNTING BRACKET DIMENSIONS  

Figure B-1 below illustrates typical dimensions for the mounting bracket of the capacitor. 

 

 

Figure B-1 Typical mounting dimensions 
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1.0 SCOPE 

1.1. This specification details Transnet’s requirements for the design and supply of the 
aluminum compression fitting type for stranded aluminum conductor (AAC) and 

stranded aluminum steel reinforced conductor (ACSR). Conductor sizes are 250 mm2, 

500 mm2 and 800 mm2. 

1.2. Compression fittings are as follows: 

1.2.1. Tee-off clamps – AAC application; 

1.2.2. Tension splices – AAC and ACSR application; 

1.2.3. Strain clamps – AAC and ACSR application; 

1.2.4. Compression type lugs – AAC application. 

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. SANS STANDARDS 

SANS 121, Hot dip galvanized coatings on fabricated iron and steel articles 
Specifications and test methods. 

SANS 182-3, Conductors for overhead electrical transmission lines Part 3: Aluminum 
conductors, steel reinforced. 

SANS 2063, Metallic and other inorganic coatings-thermal spraying-zinc, aluminum and 
their alloys.  

SANS 9001, Quality management systems – Requirements. 

SANS 15614-2, Specification and qualification of welding procedures for metallic 
materials - Welding procedure test Part 2: Arc welding of aluminum and its alloys. 

2.2. TRANSNET FREIGHT RAIL DRAWING 

BBH3942 included all technical drawing for this specifications.   

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. AAC or ASCR fittings shall be exposed to the following system voltages: 

a. 3.3kV DC electrification system.   

b. 25kV and 50kV AC electrification system. 

3.2.3. The supplied AAC and ACSR fittings shall withstand without annealing the following 
operating currents shown below in table 1. 

Table 1: Minimum breaking strength 

Conductors Size 250 mm2 500 mm2 800 mm2 

Conductors Type AAC Scorpion Deer Bull Lapwing 

Continuous current (A) 610 890 800 1200 1300 

5 Minutes rating (A) 1010 1900 1560 3060 - 

1 Minutes rating (A) 2080 4040 3287 6620 - 

3.3. MECHANICAL SERVICE CONDITIONS 

The supplied AAC or ASCR fittings shall be capable to endure the minimum breaking 
strengths as shown in table 2. The breaking strength of the conductor conforms to table 
A and B of SANS 182-3. 

Table 2: Minimum breaking strength. 

Conductors Size 250 mm2 500 mm2 800 mm2 

Conductors Type AAC Scorpion Deer Bull Lapwing 

Breaking strength (kN) 44.03 86.75 204.49 141.84 286.59 
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4.0 TECHNICAL REQUIREMENTS 

4.1. GENERAL TECHNICAL REQUIREMENTS 

4.1.1. The material used to manufacture the supplied AAC or ASCR fittings shall be aluminum. 

4.1.2. The supplied AAC or ASCR fittings shall be designed in such a way that it is easy to 
insert the conductor before crimping as per the method of crimping, see BBH3942.  

4.1.3. The Transnet technical drawing shall be provided by the relevant Transnet 
representative upon request during the procurement process. 

4.1.4. The welding executed on the aluminum parts of the procured AAC or ASCR fittings shall 
conform to clause 5 of the SANS 15614-2. 

4.1.5. Execution of welding procedure tests and the range of qualification for welding 
procedures shall conform to those listed in Clause 8 of SANS 15614-2.  

4.1.6. Part were welding took place on the fittings shall be clean and safe for use and handling. 

4.1.7. The end of the main body of the AAC or ASCR fittings shall be suitably designed to 
provide gradual stress relief where the conductor becomes crimped in the body to 
eliminate the strands failure of the conductor. 

4.1.8. The thermal-sprayed metallic coatings for the protection of material against corrosion by 
applying zinc or aluminum to uncoated surface shall be applied in accordance to clause 
6 of SANS 2063. 

4.2. TENSION SPLICE REQUIREMENTS. 

4.2.1. Tension splice for “AAC” to “AAC” application shall be designed with a stop blocker 
placed in the middle of the body, see BBH3942. 

4.2.2. The stopper may take the form of indentation or dowel and shall be secured to the splicer 
to prevent loss during storage. 

4.2.3. The material of the stopper shall be aluminum. 

4.2.4. Tension splice for different size for “AAC” to “ACSR” or “ACSR” to “ACSR” application 
shall be designed with a steel and or aluminum tubing to compensate for the area of the 
smaller conductor, see BBH3942. 

4.2.5. Tension splice shall have 4 crimps minimum on both side as shown in BBH3942. 

4.3. STRAIN CLAMP REQUIREMENTS. 

4.3.1. The strain clamp shall be supplied complete with clevis size ∅16×60LG with the length 
50±1mm and locking split pins including necessary items for attachment of the clamp to 
the insulator tongue or turnbuckle. 

4.3.2. For ASCR application – “Deer” or “Lapwing”, the steel inner splice shall be provided 
together with the clamp, See BBH3942. 

4.3.3. The rivet, steel, snap head shall be galvanized as per SANS 121.  

4.4. TEE-CLAMP REQUIREMENT.  

4.4.1. The lug of the tee-off clamp to which the bi-metallic spade terminal is attached shall be 
located on the main body such that crimping of the main body takes place on both side 
of the lug.  

4.4.2. The lug of the tee-clamp and the bimetallic spade terminal must be so arranged that the 
copper conductor lies in a plate parallel to the main conductor.  

4.4.3. The center to center spacing of the conductor must not exceed 120 mm when 
assembled.   
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4.4.4. The number of crimps on the tee-clamp shall be equal on both side and not be less than 
2 on each side. 

4.5. JUMPER LUG REQUIREMENT  

4.5.1. The lug shall be designed to suit the left, right and downwards position when bolted to 
the strain clamp. 

4.5.2. Suitable bolts, nuts, flat washers and heavy duty spring washer shall be supplied with 
the jumper lug.  

5.0 TESTING AND INSPECTIONS 

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

5.2. During inspections, the fittings shall be assembled prior supply.  

5.3. A pre-production sample shall be supplied to Technology Management, Electrical 
department for approval prior supply of the procured batch. The design is provided in 
BBH3942 for this arrangement.  

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

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

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

6.0 RATING PLATE, MARKINGS AND INSTRUCTION LABELS 

6.1. The supplied AAC or ASCR fittings shall be identified but not limited to the following 
information. These parameters shall be visible and permanently marked on the fittings: 

6.2. Name/logo of the original manufacturer.  

6.3. Name of the AAC or ASCR fittings. 

6.4. Transnet Logo. 

6.5. Dated batch number. 

6.6. Conductor size on the fitting. 

7.0 DOCUMENTATION REQUIREMENTS 

7.1. Technical drawings shall be submitted with tender if there’s any deviations as per the 
provided Transnet drawings. Deviations shall be accompanied in a non-compliance 
letter as required in 11.2 of this specification.   

7.2. The supplier shall provide one soft copy and two hard copies of the technical 
specification of the AAC or ASCR fittings.  

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

8.0 QUALITY ASSURANCE 

8.1. The successful supplier shall maintain a Quality Management System (QMS) based 
on or certified to SANS 9001. 
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9.0 PACKAGING, STORAGE AND HANDLING  

9.1. AAC or ASCR fittings shall be packed in less than 25kg per pack. 

9.2. The pack shall be labelled with the store item number and the purchase order number. 

9.3. Where necessary, installation instructions, storage instructions including technical 
drawings shall be accompanied with package. 

9.4. The appointed supplier shall accept liability for makers’ defects during transportation of 
all fittings, which may appear in design, material and workmanship at the time of 
tender (7 days after delivery).  

10.0 GUARANTEE AND DEFECTS 

10.1. The appointed supplier shall guarantee in a letter format that the supplied AAC or 
ASCR fittings conforms to the Transnet’s technical requirements in 4.0. 

10.2. The supplier shall state the extent of sales support provided by them in a letter format. 
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11.0 METHOD OF TENDERING 

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 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 a detailed technical 
specification in accordance to clause 4.0 (Technical Requirements) if required, the 
general constructional details and principal dimensions if not indicated on the provided 
Transnet Drawings, maintenance schedules if required in any of the Appendix and 
datasheets if required in any of the Appendix or in the specifications. 

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  

Fitting procured: Tee-off clamp                         Yes                No 

Tension splice                        Yes                No 

Strain clamp                           Yes                No 

Compression type lug             Yes               No 

Size of the fitting 
procured: 

Tee-off clamp:                           

Strain clamp:                 

Compression type 
lug: 

 

Tension splice: 

AAC - AAC 

AAC – Scorpion 

AAC – Deer 

Scorpion – Bull 

Scorpion – Lapwing 

Deer – Lapwing  

 

 

 

 

 

Completed by   ………………………………………………. 

Capacity  ………………………………………………. 

Signature  ………………………………………………. 

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

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

No. Details of the Fittings  Values/Descriptions Unit 

1 Suppler Details  

a) Supplier Name 

b) Manufacturer Name 

c) No of Supplied fitting: 

 

Tee-Off Clamp 

Strain Clamp 

Tension Splice 

Compression type lug 

 

………………………. 

………………………. 

 

………………………. 

………………………. 

………………………. 

………………………. 

 

2 Fittings current withstand ratings 

𝑇𝑒𝑒 − 𝑜𝑓𝑓 𝑐𝑙𝑎𝑚𝑝   

a) 1-minute rating 

b) 5 Minute current rating  

c) Continues rating  

𝑆𝑡𝑟𝑎𝑖𝑛 𝐶𝑙𝑎𝑚𝑝   

d) 1-minute rating 

a) 5 Minute current rating  

b) Continues rating  

𝑇𝑒𝑛𝑠𝑖𝑜𝑛 𝑠𝑝𝑙𝑖𝑐𝑒 (specify the one procured, if many 

attach additional information)  

e) 1-minute rating 

a) 5 Minute current rating  

b) Continues rating  

𝐿𝑢𝑔 (specify the one procured, if many attach 

additional information)  

f) 1-minute rating 

c) 5 Minute current rating  

d) Continues rating  

 

………………………. 

………………………. 

………………………. 

 

………………………. 

………………………. 

………………………. 

 

………………………. 

………………………. 

………………………. 

 

………………………. 

………………………. 

………………………. 

 

A 

A 

A 

 

A 

A 

A 

 

A 

A 

A 

 

A 

A 

A 

3 Tension splice breaking strength  

g) AAC – AAC 

h) AAC - Scorpion  

i) AAC to Deer  

 

j) Scorpion to Bull 

k) Scorpion to Lapwing  

l) Deer to Lapwing  

 

………………………. 

………………………. 

………………………. 

 

………………………. 

………………………. 

………………………. 

 

kN 

kN 

kN 

 

kN 

kN 

kN 
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