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Contract Data

The Employer is

Name Transnet Limited, Trading as Transnet Freight Rail

Address Cl/o Paul Kruger & Minnaar streets, Nzasm Building, Pretoria
Telephone (012) 315 2137/2 Fax No. {(012) 315 2138

E-mail Nico.swart3@transnet.net

The works is:  The supply and lay of crusher stones at various
3kV DC ftraction substations under the control of the Depot
Engineer, Nelspruit

The site is Sycamore, Malelane, Acornhoek, Phalaborwa and Dfgogland 3kV
DC traction substations

The starting date is tobeadvised....................ocoon N
The completion date is tobeadvised.............................. L e
The reply period is two weeks

The defects date is fifty two weeks after condpletion

The defect correction period is within 1 (éne) week after defects date
The delay damages are R3,000.00 per day

The assessment day is the Tel\(tenth) of each month

The retention is 10 %( ten)

Does the United Kingdef Housihg Grants, Construction and No

Regeneration Act (1998)@pplies?

The Adjudicaior s

Name: To befladvised if diSpUtes ariSe.........oiiiiiiiieiiiiie e e v s e seameemmeennennes
E T = PR
Telephone:.................... =) 3 T
4T | O PP
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Contract Data

The interest rate on late payment is 2% per complete week of delay.

The Contractor is not liable to the Employer for loss of or damage to the Employer's property in
excess of R2m (two million) for any one event.

The Employer provides this Insurance: Transnet Principal Control Insurance

The minimum amount of cover for the third insurance stated in the Insurance Table is

> R25,000.00 (Limited to R10, 000, 000.00. for any one event)

The minimum amount of cover for the fourth insurance stated in the Insurance Table is:
Notapplicable ...

The adjudicator nominating body is: The Chairman of the Association 6f Arbiteators
{Southern Africa)

The tribunal is: Arbitration ...................................

If the tribunal is arbitration, the arbitration procedure igf Théyrules for the Conduct of
Arbitrators of the Association of Arbitrators (Southerffi Africa) ...................................

The conditions of contract are the NEC3 Endineering and Construction Short Contract (June
2005) and the following additional conglitionss

As mentioned in paragraph 1,0{Contractual obligations)

1.0 CONTRACTUAL OBLIGATIONS

1.1 The Contraster shall gfot make use of any sub-Contractor to perform the works or parts
thereof withoutprior permission from the Employer.

1.2 The Copfractor shall ensure that a safety representative is at site at all times.

1.3 The Contractor shall comply with all applicable legislation and Transnet safety
requirements adopted from time to time and instructed by the Employer / Employer's
Deputy. Such compliance shall be entirely at his own cost, and shall be deemed to have
been allowed for in the rates and prices in the contract.

14 The Contractor shall, in particular, comply with the following Acts and Transnet
Specifications:-
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The Compensation for Occupational injuries and Diseases Act, No. 130 of 1993. The
Contractor shall produce proof of his registration and good standing with the
Compensation Commissioner in terms of the Act.

The Occupational Health and Safety Act (Act 85 of 1993).

The explosive Act No. 26 of 1956 (as amended). The Contractor shall, when applicable,
furnish the Employer / Employer's Deputy with copies of the permits authorising him or
his employees, to establish an explosives magazine on or near the site and to undertake
blasting operations in compliance with the Act.

The Contractor shall comply with the current Transnet Specification E.4E, Safety
Arrangements and Procedural Compliance with the Occupational Health and Safety Act,
Act 85 of 1993 and Regulations and shall before commencement with the execution of
the contract, which shall include site establishment and delivery of plant, equipment or
materials, submit to the Employer / Employer's Deputy.

The Contractor shalf comply with the current Specification for Works On, Over, Under or
Adjacent to Railway Lines and near High Voltage Equipment — BBD 8210, if applicable,
and shall take particular care of the safety of his employees on or in close proximify to a
railway line during track occupations as well as under normal operational conditions.

The Contractor's Health and Safety Programme shall be subject to agre®ment by the
Employer / Employer's Deputy, who may, in consultation with the_CoRtraetef, order
supplementary and/or additional safety arrangements and/or differenit™safe working
methods to ensure full compliance by the Contractor with his obligations‘as an employer
in terms of the Act.

In addition to compliance with clause 1.4 hereof, the Coptractor shall report all incidents
in writing to the Employer / Employer's Deputy. Any imeidentyresulting in the death of or
injury to any person on the works shall be reportedWithin 24 hours of its occurrence and
any other incident shall be reported within 48 hatiféofits occurrence.

The Contractor shall make necessary arraagefents for sanitation, water and electricity
at these relevant sites during the installation of ¢h&equipments.

A penalty charge of R3,000 per day Will beevied for late completion of the project.

10% retention money will be retaiged and will be released 12 months after the
completion date of the conipéct.

The Contractor shall supplyé@ site diary (with triplicate pages). This book shall be used
to record any unusual'gvents\during the period of the work. Any delays to the work shall
also be recorded Sugh @s delays caused by poor weather conditions, delays caused by
permits being”cancelled etc. The appointed Employer or Employers Deputy must
countersigmsueh defays. Other delays such as non-availability of equipment from 3™
party suppligrs must be communicated to the Employer or Employer’s Deputy in writing.

The Contragtor shall supply a site instruction book (with triplicate pages). This book
shalitbe used to record any instructions to the Contractor regarding problems
encouttered on site - for example the quality of work or the placement of equipment.
This book shall be filled in by the Employer or Employer's Deputy and must be
countersigned by the Contractor.

Both books mentioned in 1.10 and 1.11 shall be the property of Transnet Freight Rail
and shall be handed over to the Employer or Employer's Deputy on the day of
energising or handing over.

All processes or the manufacture and assembly of the product components must be
subjected to a quality assurance system.
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3.0
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3.2

3.3

34

3.5

The Contractor will assume full responsibility for assuring that the products purchased

meet the requirements of Transnet Freight Rail for function, performance, and reliability,
including purchased products from 3™ part suppliers/Manufacturers.

The Contractor shall prove to Transnet Freight Rail that his equipment or those supplied
from 3" party suppliers/manufacturers confirms to Transnet freight rail specifications.

The Contractor will remain liable for contractual delivery dates irrespective of
deficiencies discovered during workshop inspections.

150.9000 to 9004 inclusive (SABS 0157 parts 1 to 4) must be regarded as a guideline,
where applicable.

SITE ESTABLISHMENT

The Contractor shall be responsible to transport material to site, off-loading, handling
and storage of ali material required for the construction/execution of the works.

Transportation insurance must be arranged by successful Contractor to ensuréd their
handling responsibility while material are in transit to site and during off leading as
agreed upon.

The Contractor shall be responsible for all necessary (as decided by\h&, Ffansnet
Freight Rail Employer or Technical Officer) connections between thé™eduipment as
found before site establishment and other components in the stpstation including
connections to the earth-mat.

GUARANTEE AND DEFECTS.

The guarantee period for this substation shall gxpiréafter:

. A period of 12 months commencing on the déte of completion of the contract /
sub-order or the date the substatign is Handed over to Transnet Freight Rail
whichever is the earliest.

Any defects that may become appatent during the guarantee period shall be rectified to
the satisfaction of TransnetFreight Rail, and to the account of the Contractor.

The Contractor shall undetteke avork on the rectification of any defects that may arise
during the guarantee peried Within 7-days of his being notified by Transnet Freight Rail
of such defects.

Should the Caentractor fail to comply with the requirements stipulated above, Transnet
Freight Rail) shall/be entitled to undertake the necessary repair work or effect
replacement-ofedefective apparatus or materials, and the Contractor shall reimburse
Trafisngt Freight Rail the total cost of such repair or replacements, including the labour
costsg@ncurred in reptacing defective material.

If urgent repairs have to be carried out by Transnet Freight Rail staff to maintain supply
during the guarantee period, the Contractor shall inspect such repairs to ensure that the
guarantee period is not affected and should they be covered by the guarantee,
reimburse Transnet Freight Rail the cost of material and labour,
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Contract Data

The Confractor is:

Name et rnan s A Er et annneas "
Address PP e renrerars
Telephone verressiannianiasiaennaenes FAX NO. L. P -
E-mail e b s ne e nas . [
The percentage for overheads and profit added to the Defined Cost for peopleis.............¢..........%%.
The percentage for overheads and profit added to other Defined Costis..............oc.o e 0. . %.

The Conlractor offers to Provide the Works in accordance with the conditions of €ontract$or an amount

to be determined in accordance with the conditions of contract.

The offered total of the Prices is (VAT @14% inclusive)(Inwords).. ™ ... N ...

Amountinfigures: R.............. 00 e (VAT @14% inclusive)

Signed on behalf of the Contractor

Name

POSHION o Bl

Signature...........c N M Date ...

The Employeraccepis the Contractor's Offer to Provide the Works

Signed on behalf of the Employer
Name

Position

Signature..........on Date
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Part C2.1: Pricing Data
Price Instructions

2.0 PRICING INSTRUCTIONS

1. The agreement is based on the NEC Engineering and Construction Short Contract 3. The
contract specific variables are as stated in the contract data. Only the headings and clause
numbers for which allowance must be made in the Price list are recited.

2. Preliminary and General Requirements are based on part 1 of SANS 1921, ‘Construction and
Management Requirements for Works Contracts’. The additions, deletions and alterations to
SANS 1921 as well as the contract specific variables are as stated in the contract data. Only the
headings and clause numbers for which allowance must be made in the Price list are reciteds

3. it will be assumed that prices included in the Price list are based on Acts, Ordinances,
Regulations, By-laws, International Standards and National Standards that were puBifshed 28
days before the closing date for tenders.

4, Reference to any particular trademark, name, patent, design, type, specific ariginter ppéducer is
purely to establish a standard for requirements. Products or articles of an,equivalént standard
may be substituted.

5. The Price list is not intended for the ordering of materials. Any ordgring 6fuméterials, based only
on the Price list, is at the Contractor's risk.

6. The amount of the Preliminaries to be included in eachgnonthly payment certificate shall be
assessed as an amount prorated to the value of the wosicdulf executed in the same ratio as the
preliminaries bears to the total of prices excludingfany contingency sum, the amount of the
Preliminaries and any amount in respect of gentract price adjustment provided for in the
contract.

7. The amount or items of the Preliminaries $hall B&"adjusted to take account of the theoretical
financial effect which changes in time oRValle (or both) have on this section. Such adjustments
shall be based on adjustments in the following categories as recorded in the Price list:

a) An amount which is not tovo€" vagied, namely Fixed (F).

b) An amount which is\toN\be\véried in proportion to the contract value, namely Value
Related (V).

c) An amount which,is tosbe varied in proportion to the contract period as compared to the

initial congtruetién period, excluding revisions to the construction period for which no
adjustmént Jhe ‘Contractor is entitied to in terms of the contract, namely Time Related

(),

8.  The following&bbreviations are used in the Price list:

Hr = Hour
Ea = Each
Quant = Quantity
9 The prices and rates in these Price list are fully inclusive prices for the work described under the

items. Such prices and rates cover all costs and expenses that may be required in and for the
execution of the work described in accordance with the provisions of the scope of work and
shall cover liabilities and obligations set forth or implied in the Contract data, as well as profit.
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Where the scope of work requires detailed drawings and designs or other information to be
provided, all costs associated therewith are deemed to have been provided for and included in
the unit rates and sum amount tendered for such items.

Where no quantity has been provided against an item in the Price list, the Contractor shall use
their discretion and provide the quantity.

The quantities set out in these Price list are approximate and do not necessarily represent the
actual amount of work to be done. The quantities of work accepted and certified for payment will
be used for determining payments due and not the quantities given in these Price list.

The short descriptions of the items of payment given in these Price list are only for purposes of
identifying the items. More details regarding the extent of the work entailed under each item
appear in the Scope of Work.

Contractor shall ensure that provision (financial as well as time) for excavations in a range of
soil types is made for in their tenders.

For each item in the Price list, including Preliminaries, the Contractor shall provide in the
appropriate column the portion of the tendered sum (inclusive of labour and material) which%as
been sourced locally (Republic of South Africa).

The Contractor shall also arrange forward cover within two weeks after contract award oh,all
imported items,

The Contractor shall provide information related to imported content, i.e."€Guiplment to be
imported, value and applicable exchange rates. This information shafl D& provided as an
Annexure to the Price list.

The total in the Price list shall be exclusive of VAT.
Transnet Freight Rail payment terms: 30 days from month epd Statement.

Page 7 of 14



Pricing Data
Price List

A Sycamore 3kV DC Substation

1 Remove and Dispose the existing crusher sum 1
stone in the HV outdoor yard.

9 L.evel and compact the soil in the HV outdoor
yard. sum 1
Apply weed Kkiller on the levelled and

3 compacied soil. sum 1
Supply and lay 100mm layer of 25mm

4 crusher stone over the whole high voltage | sum 1
outdoor yard.

5 P'sand G's. sum 1

A Total Price for Sycamore (Excl. VAT) =|R

Pricing Data
Price List

B Malelane 3kV DC Substation

4 Remove and Dispose the “existingcrusher sum 1
stone in the HV outdoor yatd.

2 Level and compactthe seil in the HV outdoor
yard. sum !
Apply weeds/ Killerf oif the levelled and

3 compacted sqils sum [
Supply€and lay 100mm layer of 25mm

4 crusher stone over the whole high voltage | sum 1
outdoor yard.

5 P's and G's. sum 1

B Total Price for Malelane (Excl. VAT) =|R
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Pricing Data

Price List

c Acornhoek 3kV DC Substation

1 Remove and Dispose the existing crusher

stone in the HV outdoor yard. - sum 1
Level and compact the soil in the HV outdoor

2 sum 1
yard.

3 Apply weed killer on the levelled and sum 1

compacted soil.

Supply and lay 100mm layer of 25mm
4 crusher stone over the whole high voltage | sum 1
cutdoor yard.

5 P's and G's. sum 1

C Total Price for Acornhoek (Excl. VAT) =R

Pricing Data
Price List

D Phalaborwa 3kV DC Substation

1 Remove and Dispose the existing Grusher sum 1
stone in the HV outdoor yard.

5 Level and compact the soil ip the’HV outdoor
yard. sum !
Apply weed killer ,®n,_ the Tevelled and

3 compacted soil. sum 1
Supply and Jay “00mm layer of 25mm

4 crusher stode over e whole high voltage | sum 1
outdooryard.

5 P's anid &'s. sUm 1

D Total Price for Phalaborwa (Excl. VAT) =|R
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Pricing Data

Price List
E Droogland 3kV DC Substation
1 Remove and Dispose the existing crusher sum 1
stone in the MV outdoor yard.
9 Level and compact the soil in the HV outdoor
yard. sum 1
Apply weed killer on the levelled and
3 compacted soil. sum 1
Supply and lay 100mm layer of 25mm
4 crusher stone over the whole high voltage | sum 1
outdoor yard.
5 P's and G's. sum 1
E Total Price for Droogland (Excl. VAT) =|R
Total summary:
F Total Price (A+B+C+D+E) Excl. VAT = ||R
G VAT\@ 14%(F)=| R
H Gtoss Tetal (F+G) Incl. VAT= | R
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Scope of Work

5.0 Description of work

The Contractor shall perform the following:

5.1 Crusher stone and weed killer.

Supply and lay crusher stone in accordance with Transnet Freight Rail's specification

BBB5452 version 6 clause 43.0 at Sycamore, Malelane, Acornhoek, Phalaborwa and
Droogiand 3kV DC substation.

5.1.1

51.2
5.1.3

514

51.5
516

51.7
5.1.8

The contractor shall remove and dispose the existing crusher stones, level and compaét
the soil to 98% MOD AASHTO.

The compaction in layers to be carried out until the required terrace is reache®h

In a case where there is clay/turf, it should be removed to a suitable fouriging faatérial i.e.
soft rock, ouklip, norite etc (a type 2 soil or better).

A suitable backfill material as approved by Transnet Freight Rail TeChnigal Officer must be
imported and compacted in layers of 250mm with a mechdfiieal compactor.

The fall over of the substation site should be 1:200.

After completion of levelling and compacting the oil, a)suitable weed killer approved by
the Technical Officer shall be applied in HV6utdoorysrd.

Great care shall be exercised to avoid gontaminating private property and water supplies.
After treatment with the weed killer,'@400mm layer of 25mm crusher stone shall be laid

over the whole area of the TrafisnetEkeight Rail high voltage outdoor yard.
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Scope of work

52 Specifications

521 South African National Standards:

5211 SANS 1091 National colour standard.

52.1.2 SANS 763 Hot dip galvanised zinc coating.

5213 SANS 121 Hot Dip Galvanised Coating for Fabricated Iron or Steel
Article.

5.2.1.4 SANS 0555. 2007 Unused and reclaimed mineral insulating oil for transformgr

and switchgear.

5215 SANS 8528 Reciprocating internal combustion engine drivef\alfernating
current generating set.

52186 SANS 10064. 2005 Code of Practice for the preparation of teel surfaces for

coating.
5217 BSS 171. 1987 Power Transformers,
522 Transnet Freight Rail:
5221 5.420 (1999) Specification fof concret® work.
5222 BBB 5452 version 6. Transnél FreightsRail's requirements for the installation of

electical eguipment for 3kV DC traction substation.

NOTE: Any other specifications referenced in the above mentioned specification, will
be for information purpeses anddsnay be provided on request after tender award.

53 OccupationalbHealtand Safety Act No. 85 of 1993 (Available at depot for referral)
54 Constraints ofhaw'the Contractor Provides the Works

5.4.1 Theseonstraing shall be as specified in the specifications of the particular equipment.
55 Reguirements for the programme

5.5.1 Programme of work : To be submitted by successful Contractor

5.5.2 Format . Gantt chart

5.5.3 Information . How work is going to be executed and commissioned
5.5.4 Submission : 24 hours after the award of contract

555 Site  diary : Successful Contractor to supply in triplicate carbon copies

2.5.6 Site instruction book  : Successful Contractor to supply in triplicate carbon copies
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5.6 Services and other things provided by the Employer

5.6.1

56.2

5.6.3

56.4

Transnet Freight Rail reserve the right to inspect the compatibility of machinery utilised
before site establishment.

Transnet Freight Rail shall inspect all equipment before dispatching the equipment to
site.

Transnet Freight Rail shall have an electrician available for isolation and the erection
of barriers to live electrical equipment and issuing of work permits.

The Contractor shall make necessary arrangements for sanitation, water and electricity
at these relevant sites during the installation of the equipments.
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BBB5452 Version 6

TRANSNET
freight rail

TECHNOLOGY MANAGEMENT.

SPECIFICATION.

TRANSNET FREIGHT RAIL'S REQUIREMENTS FOR THE
INSTALLATION OF ELECTRICAL EQUIPMENT FOR 3kV DC
TRACTION SUBSTATIONS

Author Chief Engineering Technician B.L. Ngdgbent
Technology Management

Approved: Senior Engineer L.Q. Borchard
Technology Management

Authorised: Principal Engineer W. A, Coetzee Ff

Technology Managemént
Date: 06 October 2011

Circulation Restricted To:

Jransnet Freight Rail - Chief Engineer Infrastructure
- Technology Management

© This document as a whole is protected by copyright, The information herein is the sole property of Transnet
Ltd. It may nat be used, disclosed or reproduced in part or in whole in any manner whatsoever, except with
the written permission of and in a manner permitted by the proprietors.
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BBB5452 Version 6

1.0
1.1

1.2

1.3

2.0

2.1

2.2

SECTION 1: SUBSTATION DESIGN INFORMATION
SCOPE

This specification covers Transnet Freight Rail's requirements for the installation of electrical
equipment in 3kV DC traction substations.

This specification should be read with the Scope of Work specification for each site/project and the
applicable equipment specifications.

This specification also covers the requirements for the supply of security fencing, preparation of the
High Voltage (HV) outdeor yard and the erection of all structural steelwork.

STANDARDS, PUBLICATIONS AND DRAWINGS

Unless otherwise specified this specification must be read in conjunction with the current edition of
the relevant SANS, BS and Transnet Freight Rail's specifications.

SOUTH AFRICAN NATIONAL STANDARDS (SANS)

SANS 121: Hot dip galvanized coatings for fabricated iron or steel
articles. Specifications and test methods.

SANS 156, Moulded-case Circuit Breakers.

SANS 780: Distribution Transformers.

SANS 1019: Standard voltages, currents and insulation Jevels fer SigCtricity
supply.

SANS 1091: National Colour Standard.

SANS 1222: Enclosures for Electrical Equipment.

SANS 1339: Cross-Linked Polyethylene)(XLPE) - Insulated Electric cables
for rated voltages (3,8/8,6kV to 19/33kV)

SANS 1431: Weldabie structgral stegls.

SANS 1507: Electric ¢@bles withwextruded solid dielectric insulation for
fixed installations. (300/500V to 1900/3,300V) Part 1

SANS 10142-1: The wiring of premises. Part 1

SANS 60044-1: lnstrument Transformers Part 1. Current Transformers.

TRANSNET FREIGHT RAIL SRECIFICATIONS/ ENGINEERING INSTRUCTIONS

CEE.0023: Laying of cables.

CEE.Q045: Fainting of steel components of electrical equipment.

CEE.0099; Specification for 3kV DC high speed circuit breakers for
traction substations.

CER.0224: Drawings, catalogues, instruction manuals and spares lists for
electrical equipment supplied under contract.

CEE.0227: The manufacture of 3kV DC breaker cells and trucks.

BBB 0496: 3KV rectifier for traction substations,

BBB 0845: Requirements for metal oxide surge arresters in accordance

with SANS 600989-4.

BBB 1267: Specification for Outdoor High Voltage Alternating Current
Circuit Breaker in Accordance with SANS 62271-100.

BBB 1616: 450 Volt gas arrester spark gap for traction power supplies.
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2.3

3.0
3.1

3.2
3.3

34
4.0

5.0
5.1

52
2.3
54

5.5

BBB 2502; Requirements for battery charger for 3kV DC traction
substations.

BBB 2721: AC primary circuit breaker control panel and AC/DC
distribution panel for 3kV traction substation.

BBB 3005: 3kV DC under voltage relay manufacturing specification,

BBB 3139: Wave filter capacitors for 3k DC traction substations.

BBB 3162: Wave filter inductors for 3 kV DC traction substations.

BEB 3890: Requirements for 1.8 milli Henry DC reactor for 3kV DC
traction substations.

BBB 5019; Requirements for fraction transformers for 3kV DC traction
substations in accordance with BS 171 and IEC 60076-1.

BBB 7842 Outdoor, High Voltage, Ailternating Current Disconnectors
combined with earthing switch.

BBC 0198: Requirements for the supply of cables.

BBC 0330 Isolation transformer.

STATUTORY REQUIREMENTS
Occupational Health and Safety Act and Regufations, Act 85,1993
TENDERING PROCEDURE

Tenderers shall indicate clause-by-clause compliance with the specification as weli as the relevant
equipment specifications. This shall take the form of a separate dogument listing all the
specifications clause numbers indicating the individual statement of compliance or non-compliance.

The tenderer shall motivate a statement of non-compliance.

Tenderers shall submit descriptive literature consisting of detafled technical specifications, general
constructional details and principal dimensions, together with glear illustrations of the equipment
offered.

Failure to comply with clauses 3.1, 3.2, and 3.3 Eould pteclude a tender from consideration.
SERVICE CONDITIONS

The equipment shall be designedegndyrated for installation and continuous operation under the
following conditions:

Altitude: 0 to 1800m above sea level.

Ambient temperature; -5°C to +45 °C,

Relative humiditys 10% to 90%

Lightning Condlitiofis: 12 ground flashes per square kilometre per annum.

Poliution: Heavily salt laden or poliuted with smoke from industrial
sourées.

ELECIRICAL SERVICE CONDITIONS

The incoming AC voltage can vary +56% of the nominal system r.m.s voltage. Under crippled
conditions the supply voltage can drop to as low as minus 15% of the nominal r.m.s voltage.

Frequency of the supply voltage is 50 + 2.5 Hz.
The AC high voltage system shall be treated as effectively earthed unless otherwise specified.

The traction DC supply voltage is 3,15 kV DC nominal but can vary between 2, 4kV and 3,9kV for
sustained periods.

The 3kV DC equipment may be subjected to fault currents up to 30kA for 200 milli seconds.
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GENERAL REQUIREMENTS

Equipment/installations supplied shall be in terms of this specification. Deviations from the
specification wili not be allowed without the written consent of the Project Manager/Engineer.

Transnet Freight Rail reserves the right to subject material and equipment offered to test or
inspection to verify compliance with the clauses of this specification, prior to adjudication or at any
stage during manufacture,

The tenderer shall submit the layout drawings of equipment, electrical wiring schematics, and
constructional designs to Transnet Freight Rail for design review.

The successful tenderer will be responsible for alf costs caused by modifying or replacing equipment
accepted by Transnet Freight Rail on the grounds of his statement of compliance and found by
Transnet Freight Rail not to comply.

All equipment shall be adequately earthed, insulated, enclosed and interlocked to ensure the safety
of staff as well as equipment.

The general design and layout of all equipment shall provide for easy access to all parts.

The equipment shall be installed in such a manner so as to limit fire damage, which may be caused
by equipment failure, overheating or flashovers,

The substation control and protection circuits shall be designed and wired according to thedail-safe
principle. Control equipment, contactors and relays shall de-energise under fault, power failure\or
alarm (flag) conditions.

No high voltage cables shall be laid in the same trench or duct as low voltage cables:
GENERAL DESIGN OF EQUHPMENT

This section covers substation equipment with electrical capacities between 3W84MW and 6,0 MW,
The overioad ratings of the rectifier units shall be:

2 times full load for thirty minutes.

3 times full load for one minute,

3 Y2 times full load for ten seconds.

The substation can either be a single uniyor dolibfe unit substation. Each unit comprises of cne set
of high voltage AC switchgear, one rectifief transformer, and one rectifier assembly, connected for 8
or 12 pulse operation and protected by\aAC\primary circuit breaker.

For a double unit substation ea€h unit'shall have the overload rating as specified in clause 7.2.

Each substation unit shallNee ‘Capable of operating independently to allow for maintenance, fault
finding and servicing of the equipnient.

INSULATION AND CREARANCES FOR 3kV DC EQUIPMENT

All indoor gquipmEnt, which may be energised at a potential of more than 1,0kV shall be protected
by, metalbarders, Wesh type screens or panels.

The'minimuip clearance in air between the rectifier unit and any metal barriers, mesh type screens
&r panels shall not be less than 450mm.

Alf exposed electrical equipment and busbars connected between the rectifier transformer
secondary and the rectifier cubicle(s), or belween the rectifier cubicle(s), positive isolators, DC
smoothing equipment or track breakers, which is at a potential above 1,0kV, shall be arranged so
that there is a minimum clearance of 2,7 m from the lowest "live" high voltage connections and
ground or the floor of the access way, unless suitably screened, or otherwise protected.

All nominal 1,5kV and 3KV insulation to earth shall be designed such that the complete rectifier
assembly, when installed on site ready for commissioning, will successfully withstand a test voltage
of 10,5kV, 50 Hz AC for one minute.
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Where the equipment or subassemblies of the rectifier assembly is enclosed and insulated from the
outer framework, the insulation between the equipment and outer framework shalf withstand the test
voltage of 10,5kV 50 Hz for one minute.

The clearance between the reactor and any metal frame shall not be less 100mm. The reactor must
successfully withstand a test voltage of 10,5kV AC 50 Hz for one minute

The successful tenderer shall advise what precautions must be taken before undertaking the
withstand insulation level voltage tests to avoid damage to the equipment.

Creepage distance of insulation and the required air clearances shall be as large as possible. The
latter shall not be less than;

« Outdoors: 150mm between the transformer secondary busbars and any steelwork such as
wall plates, screening etc.

» Indoors: 100mm between the equipment at nominal 1,5kV or 3kV DC and negative busbars
and panel steelwork, between the high voltage AC supply to the rectifier cubicles and
panel steelwork, the equipment at nominal 3kV DC and negative busbars.

OUTDOOR CLEARANCES AND INSULATION LEVELS

The minimum safety outdoor earth clearances which shall be maintained between any live conddctér
or metal and earthed metal and the minimum clearances of power lines above ground are in
accordance with the statutory requirements of clause 15.1 of the "Electrical Machinery Regufations"
of the "Occupational Health and Safety Act and Regulations, Act 85,1993, and are tabféed below: -

TABLE 1:

Highest phase-to- 24KV 36kV 48KV 72kV 100Ky 148kV
phase r.m.s voltage
for equipment. (Un}

Nominal system 22kV 33kv 44KV 66kV 88KV 132kV
r.m.s. voltage. (U,)

Minimum safety 320mm 430mm 540mm 7 70mm 1000mm 1450mm
outdoor clearance

Minimum clearance of poer linestabove ground

Outside security 5200mm 5300mm $400mim 5700mm 5900mm | 6300mm
fence but within
Transnet Freight
Rail's reserve

Qutside Transnet 5500/m 5500mm 5500mm 5700mm 5900mm 6300mm
Freight Rail's reserve

In terms of TragisnelFreight Rail's Electrical Safety Instructions the clearances between the nearest
exposed elgefricallequipment and a restricted access way are tabled below: -

TABLE 2:

Highest phase-to- 24kV 36kV 48kV 72.5kV 100KV 145kV
phase r.m.s voltage
for equipment. (Un}

Nominal system 22kV 33kv 44KV 66kV 88kvV 132kV
r.m.s. voltage. (Uy)

Restricted access 2820mm | 2930mm | 3040mm | 3270mm | 3500mm | 3850mm
way {Vertical

height) *
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*See clause 903.1.3 of "Transnet Freight Rail's Electrical Safety instructions®

(The vertical heights in restricted access ways for the various system voltages are calculated by
adding 2,5metres to the normal outdoor earth clearance for the different system voltages. Refer to
Annexure 9.4 of Transnet Freight Rail's Electrical safety Instructions).

INSULATION LEVELS

92 For the medium and high voltage nominal r.m.s voltage systems on Transnet Freight Rail the
recommended Insulation levels in accordance with SANS 1019 is tabled in table 3.
TABLE 3

Highest phase-to- | Nominal system Rated lightning Rated short duration
phase r.m.s voltage | rm.s. voltage. (un) impulse withstand power- frequency
for equipment. (Um) voltage peak. withstand r.m.s voltage.
7.2 kY 6,6 kV 75 kV 22 kv
12 kV 11kV 95 kv 28 kv
24 kv 22 kv 150kV 50 kv
36 kV 33 kV 200 kV 70 kV
52 kv 44 kv 250 kv 95 kM.
72,5 kV 66 kV 350 kv 140\
100 kV 88kV 380 kV 150 kV
450 kv 185 kV
145 kV 132 kV 550 kv 230 kV
850Ky 275 kV
245 kV 220kV 850 kV 360 kv
950 kV 395 kv
Insulation levels for hi\?hest voltageforequipment Uy, < 100 kV are based on an earth
fault factor equal to v 3 and fér U, >"00 kV an earth fault factor equal to 0,8V 3.
Where more than one insylatigndevelis given per voltage system, the higher level is
appropriate for equipmefit Where thé earth fault factor is greater than 1.4.

TABLE 3: Standapd Vieltages and insulation levels in accordance with SANS 1019:2008 [1}
SECTION 2: TRACTION SUBSTATION EQUIPMENT
OUTDOQRNARD EQUIPMENT

10.0 METAL OXIDE SURGE ARRESTERS

10.1 The comtractor shall supply and install metal oxide gapless surge arresters in accordance with
Transnet Freight Rail's specification BBB 0845.

10.2 The surge arresters shall be connected between each phase of the high voitage supply and
substation main earth electrode/earth mat

10.3 The maximum protected distance from the main transformer bushing terminal to the surge
arrester terminai shall be as indicated in table 4.
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TABLE 4:
NOMINAL SYSTEM R.M.S MAXIMUM DISTANCE (Metres)
VOLTAGE (kV)
44KV 5
66kV 6
88kV 6
132kV 7

The neutrals of high voltage supplies are to be treated as effectively earthed unless otherwise
specified.

For the installation of high voltage surge arresters on the main transformer, refer to Transnet Freight
Rait' s drawing BBB 0938

HIGH VOLTAGE AC DISCONNECTOR

The contractor shall supply and install the high voltage AC disconnecting switch in accordanes,with
Transnet Freight Rail's specification BBB 7842,

HIGH VOLTAGE PRIMARY CIRCUIT BREAKER

The contractor shall supply and install the high voltage AC primary circuit breakenintaccordance with
Transnet Freight Rail's specification BBB 1267.

MAIN CURRENT TRANSFORMERS

The main current transformers shall comply with the requinements of Transnet Freight Rail
specification BBB 0937,

The main current transformers shall either be fitted in the high valtage bushings of the main traction
transformer or shall be the freestanding post type current transformers install on the line side of the
main traction transformer.

In the event of Eskom or Local Utility requiring thtee glirrent transformers for metering purposes the
successful contractor shall supply and ipstallthe additional current transformer.

The ratios, accuracy and burdeng ofthe\current transformers shall be in accordance with Transnet
Freight Rail's Specification BBB'0937 .as\gpecified:

MAIN TRACTION TRANSEORMER

The contractor shall Be,résponsible for the delivery, assembling, filing of transformer oil and
installation on gite of the ain traction transformer in accordance with Transnet Freight Rail's
Specification BBEE019,

AUXILIARY'TRANSFORMER

Thetgoptractor shall make provision for the supply of an auxiliary transformer which shall comply
with the requirements of SANS.780

The auxiliary transformer shall be three phase with a minimum rating of 50kVA or higher depending
on the substation requirements.

The 3 phase auxiliary transformer shall be supplied from the tertiary winding of the main traction
transformer

The auxiliary transformer shall be the sealed unit type suitable for outdoor instaliation. Full details of
the transformer shall be submitted.
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In the case of a double unit substation one auxiliary transformer may be provided unless otherwise
specified.

The secondary winding of the auxiliary transformer shall be star-connected.

The auxiliary transformer shall supply the required kVA rating without exceeding the permissible
temperature rise laid down in SANS 780,

The nominal no-load secondary voltage of the auxiliary transformer shall be 400V three phase.

Off-load, externally operated tap changing gear shall be provided on the transformer, with tappings
to compensate for any change in the main transformer tapping.

All primary and secondary terminals, including the secondary neutral, shall be brought out through
the transformer tank by means of bushing type terminals and shall be arranged for busbar/cable
connections,

AUXILIARY TRANSFORMER PROTECTION
PRIMARY WINDING

The contractor shall make provision for overload protection of the primary winding. Refer ¢6
clause 8.8 of specification No BBB 2721.

The protection system shall consist of an approved type of overload relay with its associated clfrent
transformers.

SECONDARY WINDING

The contractor shall supply and install a three phase isolating and earthing gwitchyfohthe secondary
supply of the auxiliary transformer to the substation.

The isolating and earthing switch shall be fitted with mechanical intgriocking of the key exchange
type, which shall form part of the interlocking procedure for the subStation. Refer to clauses 31.0 and
32.0 of this specification.

AC EARTH LEAKAGE CURRENT TRANSFORMER:

The contractor shall supply and install a bar pripvawy Gurrent transformer for the AC earth leakage
protection. The current transformer shall be intalled onthe support steel structure of the primary
circuit breaker,

One terminat of the primary winding salibé,connected to the primary circuit breaker frame and the
other terminal shall be connecteddo the Substation main earth electrode/mat. (Refer to drawing
CEE-TBD-7 and BBB 3620).

The current transformer shallbel€lasg 0P 10, ratio 50/5 or 100/5.

The current transformer shall beddesigned to withstand a test voltage of 2kV for 1 minute.
INDOOR EQUIPMENT

3kV DC RECTIFIER

Thefcontracter shall supply and install 3kV DC rectifiers in accordance with Transnet Freight Rail's
Epedcification BBB 0496,

Each rectifier unit and its associated control equipment shall be designed to form an independent
unit.

The rectifier equipment shall be installed in screened bays fitted with gates.

The gates shall be fitted with mechanical interlocks of the key exchange type in accordance with
clauses 31 and 32 of the specification.

The bay screens shall be constructed of approximately 25mm woven wire mesh or expanded metal
fixed to tubular or angle iron frames complete with doors, piltars, gates etc.
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The height of the screens and gates shall be similar to the height of the control panels but shall be
not be less than 1,8 m.

In a double unit substation the rectifier units are referred to as the "A" and "B" units and shall be
labelled as such.

It is required that each rectifier unit in a double unit substation can be isolated independently and
earthed without shutting down the whole substation.

Individual rectifier units shall be screened from each other and from any ofher live common
equipment. A mechanical key exchange interlocking system type in accordance with clauses 31 and
32 shall be fitted to ensure the safety of personnel working on the isolated rectifier equipment.

The rectifier units and bay screens shall be insulated from the floor.
3kV DC REACTOR

The contractor shall supply and install a 1.8 milli Henry 3kV DC air core reactor for each rectifier
unit. The installation shalt include the supply of all the required insulators, foundations, foundation
bolts and fasteners.

The 3kV DC reactor shall be in accordance with Transnet Freight Rail's Specification BBB 3830.
The reactor shall be insulated from the substation floor by means of insulators.

Sufficient space shall be allowed for access to the reactor for maintenance and inspectidl purposes’

WAVE FILTER

The contractor shall supply and install the wave filter equipment in accordan€e with Teansnet Freight
Rail's specification BBB 3139 for wave filter capacitors and BBB 3162 for inductor doils.

A wave filter is connected in parallel with the rectifier output. The filter unit is a capacitive inductive
circuit, which is tuned to resonate at specific harmonic frequencies.

The fiiter equipment shall be so designed that no individualhagfionic voltage is greater than 2% of
the output voltage.

The inductor coils shall have sufficient adjustmenbto\compensate for change in the capacitance
values due to ageing. Refer to Transnet Freight/Rail's drawing BBB 3483 for assembly.

A 100 Ampere High Rupturing Capacity\{H.R.Cy=flse shall be fitted to protect the wave filter
equipment.

The fuse holder shall be mounted’on Msulators.

The insulators shall be so_desigh&d that the flashover path is not less than 100mm and shall support
the fuse at a distance of riot [ess thah 100mm from the bolts securing the base plate. The insulators
shall have a minimunidry flashover value of 20kV.

Access to the wave filter equipment shall oniy be possible once the wave filter capacitors have been
connected tofail, discharged and the primary circuit breaker tripped.

A 75 kilo@hmyresisior consisting of fwo 150 Kilo Ohm, 150 watt vitreous enamel resistors connected
in pagaliel siiall be provided for the discharging of the wave filter capacitors when the equipment is
isolated and earthed.

The disgharge resistors shall be mounted on a suitable insulation panel or bar, which shall be
insulated for 3kV DC. A minimum clearance of 75mm must be provided between the terminals, and
100mm bebtween any 3kV live portion of the equipment and earth,

The wave filter capacitors shall be earthed with 95mm?2 PVC insulated copper cables to the DC earth
leakage system.

The wave filter equipment shall be housed in a separate explosion proof room or cubicle.
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3kV DC POSITIVE ISOLATOR

The contractor shall supply and install the 3kV DC positive isolator in accordance with Transnet
Freight Rail's specification BBB 4724,

The DC positive isolator metal cubicle/housing shall be insulated from the substation floor.
CONTROL PANELS

The contractor shall supply and install the AC primary circuit breaker control panel and the AC/DC
distribution panel in accordance with Transnet Freight Rail's specification BBB 2721.

The control panels shall be insulated from the substation floor.
ELECTRONIC EQUIPMENT

The tenderer must be aware that high voltage surges and fransient voltages can be induced in low
voltage and control wiring due to switching and lightning. Special care shall be taken in the design
and layout of the equipment to limit these voltages.

Electronic equipment shall suitably be protected against over voltages, surges and transients. Dehn
type surge protection units or equivalent shalf be used. Liberal use of metal oxide varistors is ald
encouraged.

BATTERIES

The contractor shalf supply, install and commission a 53 cell 110 Volt Planté iead acithbatterybank.
The capacity of the battery can either be 100 Ampere hour rating, 200 Amgere, hdur ¥ting or
capacity dependant on the substation requirements.

The standard for the batteries shall be the 10-hour rate at 20°C. The baftery shalbbe capable of
delivering a minimum of 10 Amperes for 10 hours.

Batteries are installed in traction substations for control and protegtion purposes. The battery is used
for the following functions:

» Tripping and closing of primary circuit breakers.

» Supply to protection relays.

+ Closing and holding coil supply to DC high speed cificuit breakers.
« 110 Volt supply to control panel.

BATTERY CHARGER.

The contractor shall supply andyinstall the battery charger in accordance with Transnet Freight Rail's
specification BBB 2502.

The battery charger Shali be insUlated from the substation floor by means of "Marley" or "Lino" fioor
covering not lessfthan 2mmithickness.

TRACK EEEDER HIGH SPEED CIRCUIT BREAKERS

The sticgessiul tenderer shall supply and install the required 3kV DC high speed circuit breakers in
gclordafice with Transnet Freight Rail's specification CEE.0099 as well as with the following
additignal requirements:

The high-speed circuit breakers shall be of the conventional truck mounted type as commonly used
by Transnet Freight Rail in the 3kV DC traction substations.

High-speed circuit breakers shall be fitted with an automatic reclosing feature, which provides for 1
(one} reclosure at 20 to 35 seconds interval. Refer to drawings CEE-TBP-35. *Connection diagram
for the high speed circuit breaker and electronic control relay”.

CEE-TBP-39."Circuit diagram for auto reclosure for the high speed circuit breaker.

Transnet Freight Rail shall provide the auto reclosure relays. The relays shall be wired by the
contractor in accordance with the requirements of clause 25.3.
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The high speed circuit breakers shall be complete in all respects. This shall include housings, rack
out trucks, base rails, main and auxiliary contacts and flapper gear and any other fittings or
equipment required for the correct operation of the high-speed circuit breakers.

The high-speed circuit breakers shail be racked into breaker cells, each having two fixed contacts
mounted at the rear of the breaker cell. One contact is connected to the substation positive busbar
and the other to a wall bushing mounted in the building outer wall.

Al other items of material such as cell slabs, main busbars, earthing connections, wall bushing
plates or blanking-off ptates, controf cables etc, shall be included in the tenderer's offer.

Transnet Freight Rail shall provide details of the wall plate frame and standard cell slabs where
applicable.

Where access is possible to the rear of the high-speed circuit breakers (busbar chamber) access
harriers shall be installed.

The barriers shall be fixed to angle iron frames with fasteners which only be removed with tools.
Warning signs shail be fitted to the barriers,

MODULAR TYPE STEEL HOUSED HIGH SPEED CIRCUIT BREAKERS

Where tenderers offer modular type high-speed circuit breakers they shall submit full information,
construction and dimensional drawings with their offer.

Transnet Freight Rail specification CEE.0227 shall be used as a guideline.

The tenderers must be fully aware that the requirements of Transnet FreightqRail's \spadification
CEE.0099 are relevant.

Transnet Freight Rail reserves the right to accept or reject offers for equipment after consultation
with tenderers. Transnet Freight Rail's Senior Engineer, Technology Managémefit, shall approve all
designs.

The modular type steel housings shall be insulated from thegubstation floor,
REGENERATIVE HIGH SPEED CIRCUIT BREAKER

At certain substations Transnet Freight Rait wifl"require/3kV DC regenerative braking energy
absorption equipment. If required the successful centractor shall supply the high speed circuit
breaker for the protection of the regenerativeNbreaking equipment in accordance with Transnet
Freight Rail's specification CEE.0099.

3kV DC UNDERVOLTAGE RECAY

The contractor shall supply andgdhstall a 3kV DC undervoltage relay with a high voltage potential
divider in accordance with\[ransnet Freight Rail Specification BBB 3005 and shall provide the
following:

Fibre optic techmblogy mUsb be used to provide galvanic isolation between the potential divider and
the undervoltageyelay.

The poteptialgiyider shall be mounted in the 3kV busbar chamber or in the high voltage
compgartment of the positive isolator cubicle in accordance with Transnet Freight Rail's Specification
BBB 4724

The potential divider shall be protected by an H.R.C fuse connected between the positive side of the
3kV DC supply and the input of the potential divider.

Insulation clearance shall be not less than 100mm. All normally live equipment on the potential
divider shall withstand a test voltage of 10,5kvV AC RMS 50 Hz for one minute to earth without
breakdown.
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If the undervoltage relay is wall mounted, an engraved warning label shall be fixed to the front of the
undervoltage relay panel with the following warning:

WARNING

THE POSITIVE BUSBAR MUST BE ISOLATED AND EARTHED BEFORE WORK IS
UNDERTAKEN ON THE UNDERVOLTAGE RELAY

The following connections shall consist of 95mm? cross-sectional area copper or copper equivalent
conductors.

» Potential divider to negative busbar.

+ Resistor base plate to DC earth leakage busbar.

s Relay metal case to DC earth leakage busbar,

SECTION 3: INSTALLATION

SUBSTATION EARTHING

INDOOR EARTHING {(REFER TO DRAWING CEE-TBD-0007)

The successful contractor shalt supply, install and comply with the following:

The supply and installation in the substation building of all earthing conductors for the €arthing of all
metal work which includes supporting frames, control panels, battery charger, positivBjisolgtor panel,
track breaker cells, rectifier bay screens, chequer plates and metal bases of dnsulaters Wounted
directly on the walls or floor etc.

The frames and bases of all items associated with the 3kV DC including th& track feeder wall plates,
shall be connected through the DC earth leakage relay to the negative bushasin accordance with
Transnet Freight Rail' s drawing CEE-TBD-0007,

The DC earth leakage relay and the installation thereof shafiComply with the requirements specified
in clause 8.6 of Transnet Freight Rail' s specification BEB2724,

Earthing conductors which could be subjected to 3 KV DC faults caused by insulation breakdown,
etc., shall be not less than 70mm? copper straps€f@ss-sectional area or 95mm cross-sectional area
PVC insulated stranded copper cable. Otherllearth gonductors must have a minimum of 16mm?
copper cross-sectional area.

The earthing system for the 3kV DC Rasitive busbar chamber shall be supplied by the successful
tenderer. The design of the systegi shallbe W conjunction with Transnet Freight Rail staff.

The successful tenderer shall'supply the portable earthing device and cables according to Transnet
Freight Rail's reguirements.

All connections to the\RC garthleakage relay shall form part of a ring circuit for safety when part of
the circuit is disgénnected™Refer to drawing CEE-TBD-0007.

The earth gonductorssShall not be installed in such a manner as to bridge out the earth leakage
relay.

Th& resigtante between the DC earth leakage busbar and the substation main earth electrode/mat
stiallBe not tess than 25 chms.,

Holding-down bolts grouted in the floor shall not be in direct contact with reinforcing or in with the
earth under the concrete floor in the substation.

Where mounting bolts are used for securing electrical equipment to the floor, these bolts must be
insulated to prevent electrical contact with any reinforcing or floor.

The indoor substation equipment shall be earthed in groups as shown in Transnet Freight Rail's
drawing CEE-TBD-0007.
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CUTDOOR EARTHING (DRAWING NO CEE-TBD-7 AND BBB 3620)
The successful tenderer shall supply, install and comply with the following:

Outdoor yard earthing which includes earth spikes, trench earths, earth connections to the support
steel structures and fence posts. The material used shall comply with Transnet Freight Rail's
specification BBB 3059 and drawing BBB3620.

A rail-earth switch mounted on the gate that provides access to the outdoor yard and where
applicable to the 3k DC overhead feeder security area and provide alf connections thereto.

In Transnet Freight Rail switchyards where the supply from the Electrical Utility is terminated on
portal structures or where a flying busbar is provided the contractor shall earth these structures.

Install two 50mm? galvanised steel earth conductors, one each between the outside portal structure
or flying busbar support and the gable of the substation building.

The earth conductor shall be suitably terminated and connected to the portal or flying busbar
structures. A suitable bracket shall be supplied and mounted on the gable of the substation building.
The earth conductors shall directly be terminated on the bracket and connected fo the main earth
electrode/mat.

insulating of structures and electrical equipment.

The tenderer shafl make provision for the insulating of the support steel structures for i.e. the primagy
circuit breaker, main current fransformers and any other structure that is connected to the AC earth
leakage system from the concrete foundation.

The insulating material shall be either the same material used for the insulatingeef the mast’bases for
the overhead track equipment or other insulating material that has been @pproved By Technology
Management.

The tenderer shall make provision for the insulating of the base ofithe main traction transformer from
the concrete plinth. Maithoid or any other approved insulation shafl be Used.

INTERLOCKING (mechanical)
GENERAI.

The equipment for each substation shall include a mgchanical interlocking system; preferably the
"Castell" or other approved key type. Full details'ef the'type offered instead of the "Castelt type shall
be submitted with the tender.

The mechanical interlocking systef, must™be designed fo prevent access to the high voltage
equipment whilst "live" and epSure, thawswitching and isclating operations are carried out in the
correct sequence.

All equipment shall be deliveredywith the necessary interlocks fitted.

It shall not be posSsible to Operate the locks and release the keys in any but the correct sequence or
in any position OR{h€ switches or gates, other than the fully “closed” or fully "open" position, as the
case may be.

Whepalinitiis switched to local condition and isolated, no remote switching from the control office
shallbespossible. Tenderers shall furnish full explanatory details of the arrangement whereby the
Teregoing provisions are met.

The track feeder breakers shail remain closed throughout the isolation procedure.
ISOLATING PROCEDURE

Sequence fo isolate a single unit substation rectifier unit.

Trip high voltage AC circuit breaker.

Open high voltage AC disconnecting switch-key “1” released.

Remove key “1"- AC disconnecting switch locked in open and earthed position.
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Use key "1" to operate auxiliary supply's three phase isolating and earthing switch - key "1" trapped -
key "2" released.

Use key "2" to unlock DC positive isolating and earthing switch.

Open DC positive isolating and earthing - key 2" trapped - key "3" released. Remove key "3". DC
positive isolating and earthing switch locked in open position.

Use key "3" to open rectifier unit bay gate (and DC smoothing reactor screen if required).
if a number of keys are required to open the rectifier cubicles, a key exchange system may be used.
Procedure is reversed to switch the rectifier unit back on load.

The number indicated for the keys are for single unit substations only. Where there are two units in
one substation the numbers of keys for the two units shall be A1 and B1, A2, and B2, etc.
It shall not be possible to exchange keys between any equipment on different units.

The foregoing sequence is given as a guide and may be altered to suit tenderer's equipment. The
design shall be approved by Transnet Freight Rail.

Where the wave filter equipment is not focated in the rectifier bay, the access to the equipment shail
be mechanically interfocked and form part of the interfocking procedure.

Access to the wave filter shall only be possible once the positive isolator is earthed and the Prifaary
circuit breaker is tripped. Refer o clause 20.8

Any deviation from the above guideline must be approved by Transnet Freight Rail.
INDOOR CABLING, BUSBARS AND ASSOCIATED EQUIPMENT

The contractor shall supply and install the foliowing:

All low voltage PVC insulated supply and control cables.

3kV DC copper cables and copper bushars from the Anofle wall plate to the rectifier and from the
rectifier equipment to the DC positive isolating switehes, BC smoothing reactors, and main DC
negative busbar. in the event of aluminium (grade(6063)\being used the minimum size shalil by
50mm X 25mm busbar.

Where required, the supply and fitting of hotidip galvanised anode wall plates in the wall of the
substation building, at the rectifier bays. The wallplate galvanising shall comply with SANS 121.

Wall plates shall be fitted with wall,bushifgg) one for each phase and the neutral.

Designs and drawings of dhe wall plate arrangement must be submitted for approval after
adjudication of the tender.

The interconnecting,busbars flgm the anode wall plate to the rectifier.

The main 3kK\VgDC positive’ and negative copper busbars, Minimum dimension of busbars shall be
100mm X 18mmeopper or 127mm X 12,5mm aluminium (grade 6063) busbar.

The 3kVADG euiput positive busbar system, which includes high-speed circuit breaker busbars, and
where feqllired the outgoing feeder cables between the high speed circuit breaker busbars and walt
bushings.

Barriefs in accordance with clause 8.0 where exposed busbars exist between the positive isolator
and the DC frack breaker positive, busbar.

Cables from the DC smoothing reactor or main positive busbar to the wave-filter equipment.
Control cables from the rectifier cubicles to their respective control panels.
Cables from the auxiliary equipment to the substation control panels.

Connections and cabling between control panels.
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Cables between the 110V substation battery and the auxiliary DC panel (2 core, minimum 16mm2),

Cables (95mm? stranded copper) to the wave-filter room(s) for rail (negative) and DC earth leakage
connections to wave-filter equipment,

Earthing cabies {85mm?* stranded copper) between the DC earth leakage busbar and substation
negative busbar.

Two core 16mm? and multicore 2,5mm?® cables between panel and high-speed 3kV DC circuit
breakers.

Two core 6mm* cables between the 25A circuit breakers on the DC panel and the Electrical Supply
Utility meter room. Make-off and connect at the DC panel only.

All other busbars and cables required for the interconnection of the substation indoor equipment.

Cable glands for the termination of the cables at the control panels and other equipment. Neoprene
shrouds shall be fitted over the cable glands.

The maximum current density per square mm for open conductors shall not exceed 1.55 Ampere for
copper and 1.0 Ampere for aluminium.,

i.ow voltage cables for indoor use may be unarmoured.

All high' voltage cables shall be armoured XL.PE insulated and shall comply with SANS 133%9wand
Transnet Freight Rail specification BBC 0198. All wiring used on the 3kV DC equipmeat shall have
nominal 3kV insulation unless the clearances comply with those laid down in clause 86

All negative connections and terminals associated with high voltage circuits, afiéeiwhich are
accessible without first having to isolate and earth such high voltage circuité e.g\thémain negative
busbar, DC earth leakage relay, etc., shall be of 95mm?, copper or copper \equivalént cross-section.
The terminals shall be painted red.

Not withstanding the above clauses the contractor shall supply™apd install any other cables,
conductors or busbars required for the successful operation gf thesubstation.

BLOCK JOINTS

The contractor shall make block joints in the apmouring of/all the low voltage supply and control
cables, which are connected between the indoof control eglipment and the outdoor yard equipment.

The block joints shall be clearly visible aRd shallbe not less than 200mm from the cable glands
terminating at the outdoor equipment.

The block joints shall be sealed with a%eat shrink covering to prevent the ingress of moisture.
CHEQUER PLATES

The contractor shall be responsiple for the supply of all metal chequer plates required for covering of
cable trenches insifle théxsubstation.

Earthing studs,suitéble fer the fitting of 35mm? copper cable shall be welded to each chequer plate.
CABLES)BUSBARS AND CONNECTIONS. (OUTDOOR)

The€ontractor shall supply and install the following:

The Inter-connections cables or conductors in the High Voltage yard.

The high voltage AC connections which shall be solderless, concentric grip, or other approved
solderless type. The connections must have adegquate cross-sectional area to suit both electrical and
mechanical requirements.

Copper busbars between separately mounted outdoor equipment. The busbars shall incorporate a
degree of flexibility to avoid any overstressing of connections due to foundation movement and
expansion or contraction.
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All negative connections and ferminals associated with high voltage circuits and which are
accessible without first having to isolate and earth such high voltage circuits e.g. the main negative
busbar shall be of 95mm?, copper or copper equivalent cross-section. The terminals shall be painted
red.

Copper bushars with removable flexible connections or “all aluminium” stranded conductor may be
used interconnection conductors between the main traction transformer secondary bushings and the
anode wall bushings which are fixed to the anode wall plate of the substation building.

Where “all aluminium conductors are to be installed the following sizes and number of conductors
shall be installed:

e 2 X 800 mm? "all aluminium” stranded conductor per each phase for 4,5 MW substations, or
50mm X 25mm aluminium (grade 6063) busbar in accordance to Transnet freight rail drawing
BBF1615.

¢ 2 X 500 mm? “all aluminium” stranded conductor per each phase for 3 MW substations, or
50mm X 25mm afuminium {(grade 6083) busbar in accordance to Transnet freight rail drawing
BBF1615.

Where two different conductor material joints are used, the Bi-Metallic plates shall be applied.

Conductors from the high voltage AC line aerial conductors and between the surge arresters|AC
disconnecting switch, high voltage AC circuit breaker, current transformers, rectifier transfoffferand
rectifier.

Cables or busbars from the rectifier transformer to the auxiliary transformer.

The auxiliary transformer shall be connected directly to the tertiary wifidinghof the traction
transformer for new installations or existing installations where tertiary windings are efployed on the
main traction transformer.

Cable from the auxiliary fransformer secondary to the short-circuiting, switch.

Control cables from the high voltage AC disconnector, A@{circliit bredker and main and auxitiary
transformers to the substation control panels.

A muiti-core 4mm? cable between the current transfrmers Jand the Electrical Supply Utility meter
room. Make-off and connect at the current transformer Onlys

In the case of the Electrical Supply Utility Tee-supplies’a multi-core 4mm? cable between the voltage
transformers and the Electrical Supply Wtility. The Electrical Supply Utility will do the cable
connection.

In the case of the Electrical Sépply Utility Dupficate Supplies one multi-core 4mm? cable between
Transnet Freight Rail's high voltage AC circuit breaker and the Electrical Supply Utility meter room.
(For interlocking Electrical StpplwUtility M.O.D's). The cable shall have 10% spare cores.

A multi-core 2,5mm* cable between the tele-control remote terminals on the control panel and the
electrical supply“Utility meteér room. (For tele-control of the Electrical Supply Utility equipment). The
cable shall have10% spare cores.

All other cablésmas specified. e.g. security lighting and alarms.
All'eontyol cables, security and alarm cables shall be armoured cables.

Not withistanding the clauses above the contractor shall be responsible for all cables, busbars and
connections required for the successful operation of the 3kV DC traction substation.

LABELS AND TERMINALS

All labels shall be in English. All lettering shall be white on a black background. Lettering shall be a
minimum of 6mm in height.

All labels shall be neatly secured by rivets or screws.

All conductors and cables shall be provided with identification tags at terminals.
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All terminals and equipment such as switches and relays shall be suitably numbered according to
the substation schematic and wiring diagrams. All terminal blocks and groups of terminal blocks
shall be suitably numbered.

SUBSTATION NEGATIVE RETURN

The substation negative return system which can be in the form of the following:
« Buried XLPE insulated copper cable.

» Rail on sleepers.

« Aerial conductors.

BURIED XLPE INSULATED COPPER CABLE

The contractor shall install 2 x 500mm? single core XLPE copper cables from the substation negative
busbar to the negative manhole situated near the railway line.

Transnet Freight Rail's staff will undertake the provision of the bare conductors from the negative
manhole to track, as well as the rail connections.

The negative manhole to drawing CEE-TU-41 is to be supplied and installed by the contractor,

The negative return cables shall be [aid, in 150mm of soft soil in a trench, at a depth of not leS8%han
1000mm below ground level and spaced not tess than 300mm between centres.

Where cables are likely to be damaged they shall be protected by concrete slabg, Refér toWr@nsnet
Freight Rail specification CEE.0023.

The cable route shall be provided with cable warning tape. Refer fg Trangnet Freight Rail
specification CEE.0023.

The cable runs shall be marked by cable markers painted signal f@an{Stores Item No 9/1503)
RAIL NEGATIVE RETURN.

Where rail is used for the negative return system Transnef\Ereight Rail shall supply and install the
rail from the inside of the substation building to thesailway track.

The rail shall be insulated from ground by meaRis of cBncrete sieepers supplied by Transnet Freight
Rail.

Where the rail enters the substation building\it must be insulated from all concrete and brickwork to
prevent stray current damage tosbulleling reinforcing or other metal. After installation the hole in the
wall shall be seafed and madelgooeh by Transnet Freight Rail.

The rail shall be connétted, to\n€gative output of the rectifier by means of a suitably rated
busbar/cable supplied by the Sentractor. Transnet Freight Rail will make provision for terminations
on the rail.

Transnet FreightWRail shall connect the negative return rail to the track by means of PVC insulated
steel conductars.

NEGATIVE'REEDER MONITORING SYSTEM.

e captractor shalf design supply and install a negative feeder monitoring system in
accordance with Transnet Freight Rail specification BBB1843.

The negative feeder manitoring system shall be designed to trip the 3 kV DC track breakers in
the event of the traction substation negative return circuit becoming open circuited due to cable
theft of the negative return cables or other cause of failure of the negative return circuit.

AERIAL CONDUCTORS

Where aerial conductors are used for the negative return, the contractor shall provide the wall plates
and wall bushings where required.
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In the case of aerial conductors used for the negative return, Transnet Freight Rail shall provide the
conductors and the installation.

3kV DC POSITIVE FEEDER CABLES

The positive feeder cables shall be either:

» Buried armoured medium voltage XLPE insulated cable.
+ Aerial aluminium conductor

BURIED XLPE INSULATED CABLE

The contractor shall install two single core 8,6kV, 500mm? armoured medium voltage XLPE
insulated cables with stranded copper conductors. The cables shall be manufactured with copper
tape screen, armour and sheath in accordance with SANS 1339 and Transnet Freight Rail
specification BBC 0198. The cables shall run from the high-speed circuit breaker busbar chamber to
the associated frack switch structure.

Tenderers are to allow for making off the cables with suitable terminations. Sufficient length of cable
must be left buried at the base of the track switch structure for erection and connection to the track
switch. Transnet Freight Rail will do connection to the track switch.

The medium voltage cables shall be faid in 150mm of soft soil, in a trench at a depth of notless than
1000mm below ground level and spaced not less than 300mm between centres.

Where cables are likely to be damaged they shall be protected by concrete slabs. Referto Transnet
Freight Rail specification CEE.0023.

The cable route shall be provided with cable warning tape. Referfto Transpet Freight Rail
specification CEE.0023,

The cable runs shall be marked by cable markers painted white (Stofes Item No 9/1539).

Should it be necessary for the cables to pass under thegfracks suifable pipes will be installed by
Transnet Freight Rail.

Where required, the contractor shall supply the necegsary wall‘bushings for positive feeder cables.
AERIAL CONDUCTOR

In the case of aerial conductors used Yer the positive feeders, Transnet Freight Rail shall make
pravision for conductors and installation.

Where aerial conductors aregised™or\the 3kV DC positive, the contractor shall provide the wall
plates and wall bushings.

TRENCHING FOR QUTDO@R YARD EARTHING CONDUCTORS AND CONTROL
CABLES.

Before any trenching commences the contractor shall consult with Transnet Freight Rail staff for
approvalgfthe routing of the frenches in the outdoor yard.

In gxisting{substation outdoor yards the contractor shall remove the necessary crusher stone in the
oltdoar yard before any excavation commences. The contractor shall restore the crusher stone after
thel€ompletion of the work.

Trenching includes all trenches required for the installation of the earthing system and control
cables.

The depth of trenches shall not be less than 700 millimetres.

With the installation of new earthing conductors and controf cables at existing substations, care must
be taken not to damage existing cables in the high voltage outdoor yard during trenching operations.

The Contractor and Transnet Freight Rail staff shall inspect the trenches before and during the
instailation of the earthing system and control cables.
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Before the trenches are closed a representative from Transnet Freight Rail shall inspect the earthing
system and other cabiing for damage.

FOUNDATIONS.

The successful tenderer shall be responsible for the design and casting of foundations for the portal
and support structures in the traction substation high voltage outdoor yard.

Notwithstanding the supply arrangements (single or double) at any particular substation, tenderers
shall clearly understand that all foundations and steelwork to accommodate the supply and to cater
for the traction yard are to be provided and erected by the successful tenderer.

Wherever there is a combined traction and 11kV/6,6kV distribution yard, a flying busbar is to be
provided in Transnet Freight Raif's yard. All foundations and steelworks required to suit this
arrangement, including the erection and earthing thereof shall be included in tenderer's offers.

The foundations in the high voltage outdoor yard shall include the following:
« Voltage Transformers if applicable.

e Surge arresters.

s AC disconnectors.

» Current transformers. (if applicable)

* Primary circuit breakers.

+ Main {raction transformer.

s Auxiliary fransformers.

+ Portal lattice structures as required.

+ Any other foundations as specified.

The successful tenderer shall carry out his own survey#fi fegand to soil types and their load bearing
capabilifies.

Equipment support foundations shall be finishgéd off 200Mm above the finished earth level of the
yard. The design must be such as to prevent standing water.

Al foundation edges shall be bevelled @rd the surfaces must be float finished.
All support foundations shall be gf'the'same level.

The design of the concrete\plinift forgdhe main traction transformer shall include a concrete gutter
around the perimeter of the plinthYe’contain any spillage of transformer oil.

Provision shall begfiadéten the plinth for skid rails. The spacing of the rails befween centres shall be
a minimum of {ihetef. Details of the design and load bearing parameters of the skid rail system,
plinth and railghallbe sibmitted to Transnet Freight Raif for approval.

The auxiliag/trafisformer if separate shall be provided with its own cancrete plinth with a concrete
guttér, obmay be installed on the same plinth as the main traction transformer.

The 28xday strength of alf concrete used shall be a minimum of 20Mpa.
Hand mixed concrete is not acceptable, it must be mechanically mixed.
SUPPORT STRUCTURES

The design, supply and installation of all steel structures for the support of equipment and tensioning
of conductors shall be the responsibility of the successful tenderer.

Special attention shall be taken for the prevention of corrosion of ali metallic parts.
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The bases of insulators, studs, bolts, support structures and other parts made of ferrous material
associated with the electrical connections outdoors, shall be hot-dip galvanised, in accordance with
SANS 121.

Steelwork for outdoor installation in coastal areas, i.e., within 50km of the coast, shall first be hot-dip
galvanised in accordance with SANS 121, followed immediately at the galvanising plant by the
application of the Sterling paint system in accordance with specification CEE.0045.

Steelwork for outdoor installation in inland areas, i.e., at a distance greater than 50km from the
coast, shall be hot-dip galvanised to SANS 121.

All high voltage equipment shall be provided with hot-dipped galvanised support structures or
pedestals to provide a minimum clearance of 3,6 m {(up to 88kV) or 4,1 m {above 88kV) from the
lowest "live" high voitage connection to finished ground levet.

Structurat steel shall comply with SANS 1431,
All welded joints shall be seal welded with no gaps or blowhoies.

All fasteners, nuts and bolts used for the installation of substation steelwork and equipment shall be
hot dipped galvanized to prevent corrosion.

FENCING

The successful tenderer shall supply and install new perimeter fencing as specified.

The successful tenderer shall make provision for the levelling of outdoor yard if recquiréd,
The fencing shall be either of the following:

« Concrete palisade fencing in accordance to drawing CEE-TDF- 0018.

» Hot dipped galvanised steel palisade fencing with the |minimum requirements of:
Height 2 4 metres
Size and thickness of pales 40mm x 40mm x 3mm thick.
Corner and intermediate posts 100mm x100mm x 3mm,
Horizontal cross bars 40mmx5mm.

The successful tenderer shall make provision for & installation of safety barriers in the high voltage
yard in accordance with Transnet Freight Rail's req@irements. (Refer to Transnet Freight Rail's
Engineering instruction 5.016)

The successful tenderer shall make frevision for a metal barrier screen of 25mm-wire mesh or
expanded metal to be constructed,dreund thetauxiliary transformer to prevent accidental contact.

The successful tenderer shallgast’a concrete apron of 150mm wide x 300mm under the perimeter
fences of the substation.¢The, top ofsthe apron shall be a minimum of 100 mm above the ground
level.

GATES

The contraetorishall supply and install two 4.6 metre wide X 2,4 metres minimum height lockable
gates in the pefimeter fence to allow for;

» Entrance to substation building and yard.
« Entrance to the high voltage outdoor yard adjacent to the main transformer (s).

Where access to the HV outdoor yard is gained between the substation building and perimeter
fence, a fence the same height as the perimeter fence shall be installed. A 1000mm wide lockable
gate shall form part of the fence.

Provision must be made for the fitting of a spark gaps and rail earth switch on the HV yard small
gate. Refer to drawings CEE-TBD-7 and BBB3620. The spark gaps shall be provided by Transnet
Freight Rail on request.
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Where steel palisade fencing is used the gates shall be connected to the fence support post by
means of a flexible connection to prevent electrolytic corrosion of gate hinges.

Warning notices and danger signs in accordance with Transnet Freight Rail's Electrical Safety
Instructions shall be fitted to the perimeter fencing and gates. This shall be provided by Transnet
Freight Rail.

CRUSHER STONE AND WEED KILLER

After completion of construction, installation of equipment, the laying of all cables and earthing
conductors, a suitable weed killer approved by the Technical Officer shail be applied in MV outdoor
yard.

Great care shall be exercised to avoid contaminating private property and water supplies.

After treatment with the weed killer, a 100mm layer of 25mm crusher stone shall be laid over the
whole area of the Transnet Freight Raif high voltage outdoor yard (within the apron).

PAINTING

All indoor and outdoor steelwork, metal screens and barriers shall be painted in accordance with
Transnet Freight Rail's Specification CEE.Q045,

The finishing coats for indoor equipment shall be in accordance with SANS 1091,

Metal Bay Screens - Eau-~de-Nil (H43).
Support framewaorks (indoor) - Eau-de-Nil (H43}.

DISTRIBUTION, LIGHTING OF SUBSTATION BUILDING AND.STANDBY 400V
AUXILIARY SUPPLIES

The successful tenderer shall supply and install all light fittings, plugd] condUitsp@istribution boards,
switches, cables and other material in accordance with SANS 40142-1. Galvanised, alternatively
PVC conduit and galvanised fittings shall be provided at all substationswithin 50km of the coast.

The contractor shall furnish a certificate of compliance for,the¥80V/220V AC distribution and lighting
of the traction substation signed by the accredited pérsoniin terms of SANS 10142-1 and who is
registered with "Elecfrical Contracting Board".

Complete Layout drawing showing the positiofiftype of light fittings, position of plugs, distribution
board and switches to be submitted to Trapsnet Reight Rail for approval.

220V AC fluorescent light fittings shall'\erayided. The minimum lighting requirement shall be 100 lux
in terms of the "Occupational Healthand\Safety Act".

11KV/6,6KV TO 400V AUXILIARY SUPPLY AND CHANGE OVER SYSTEM.

Where specified a 11kV/6i8kVito 400V distribution transformer will be instalied to supply the traction
substation in the evenef substation failure or when the substation is taken off load.

The 3 phase 400V stipply from the above transformer shall be connected to the control circuitry via a
automatic ghanige evepswitching system.

The giangelover switching system shall be mechanically and electrically interiocked.

Uransget Freight Rail shall supply and install a suitably rated 4core armoured cable from the
T1kVIGBKY to 400V distribution transformer to the change over switching unit.

A 1:1 ratio isolation transformer shall be installed between the 11kV/6.6kV to 400V distribution
transformer and change over switching system.

The isolation transformer shall comply with specification BBC 0330.

The successful tenderer shall supply the isolation transformer unless otherwise specified.
EMERGENCY LIGHTING.

Fluorescent light fittings with its own battery back up supply shall be supplied for emergency lighting.
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A minimum of three fittings shall be instalied in a single unit substation and four in a double unit
substation,

The light fittings shaif be installed at the following locations:

+ In single unit substations two in the main walkway between the control panels and rectifier unit,
One flameproof fitting in the battery room

* in a double unit substation three in the main walkway and one flameproof fitting in the battery
roam.

« [In additional locations where requested by the Project Manager/Engineer.
The light switch shall be clearly labelled " EMERGENCY LIGHTNING",
MOULDED CASE CIRCUIT BREAKERS

All low voltage circuits and equipment shall be protected by moulded case circuit breakers, which
comply with specification SANS 156,

SECURITY LIGHTS

Where outdoor security lights are specified 400W high-pressure sodium fittings shall be installed at
locations specified by the "Scope of Work".

COOLING AND VENTILATION

Where specified, 3 phase cooling fans shall be supplied and installed in the substation building.
The required filters, louvres and guards shall be provided and installed.

BATTERY ROOM

A three/single phase non-sparking extraction fan shall be installedsfor the battery room.

Only Ex non-sparking light fittings shall be installed in the baftery foom.

Light switches and plug sockets shall not be installed il the hatiery room.

Ne-smoking, naked flames and hand protectior™Warning_signs shall be fitted to the battery room
doors.

A wooden stand treated with acid proof paftat shall 58 provided for the batteries.

A hydrometer and logbook shall betsuppliedWy the contractor for each installation.
The floor of the battery room Shalide painted with acid proof paint.

CLEARING OF SITE

All rubble which_is'left oVeras a direct resuit of work performed by the Contractor shall be removed
from the substationuilding and yard and disposed of by the Contractor. The substation floors and
walls shalls&yleftiin a/Clean condition. All cable, wire and conductor cut-offs and surplus material
shall be femoved from site.

SECTION 4, SITE TESTING AND COMMISSIONING
SITE TESTS AND COMMISSIONING

The successful tenderer shall be responsible for carrying out on-site tests and commissioning of all
equipment suppiied and installed in terms of this specification and the contractual agreement.

ON-SITE TESTS

Functional on-site tests shall be conducted on all items of equipment, circuitry and interlocking to
prove the proper functioning and installation thereof,
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49.1.2

49.1.3

48.1.4

49.1.5

48.1.6

49.1.7

49.1.8

49.2

48.2.1

4922

48.2.3

4824

4925
49.2.6

49.2.7

The successful tenderer shall submit a detailed list of on-site tests for the approval of the Project
Manager/Engineer at least six weeks before tests are due to commence at the first substation.

The successful tenderer shall arrange for the Project Manager/Engineer or his representative to be
present to witness the on-site tests at each substation.

On-site tests and subsequent commissioning shall not commence until all construction work has
been completed. Construction staff, material and equipment shall be removed from site prior to the
commencement of testing. Testing and commissicning of the substation equipment will not be
allowed to take place in a construction site environment.

On-site tests shall include the following;

¢ Polarity tests on all CT’s.

+ Ratio tests on all CT's.

« Magnetising current of all CT's.

+ Secondary injection of all relays,

« Trip testing, all relays must be checked for correct operation.
» The functionality of all electrical circuitry must be tested.

= The operation of both mechanical and electrical interlocking.

« Tests on primary circuit breakers and other primary equipment ingaccotdaneg with
manufacturer's instructions.

At the completion of the on-site tests the Project Manager/Engineer or his répresentative, shall either
sign the test sheets (supplied by the successful tenderer) as having withesséd the satisfactory
completion thereof, or hand to the successful tenderer a list of defects requiring rectification.

Upon rectification of defects the successful tenderer shall agéingg for tRe Project manager/Engineer
or his representative to certify satisfactory completion of on-sifet€sts for that particular substation.

Acceptance by the Project Manager/Engineer of satigfactoryy completion of on-site tests in no way
relieves the contractor of his obiigation to regtifpr defects/which may have been overlooked or
become evident at a later stage.

COMMISSIONING OF EQUIPMENT

Commissicning will include the eneggising‘eflequipment from the AC disconnects to the OHTE track
feeder switches. The successful tendigfer must prove the satisfactory operation of all equipment
under live conditions.

On completion of commisgioning W€ successful tenderer will hand the substation over to the Project
Manager/Engineer imterms of the relevant instructions.

Tenderers shalalloW a period of at least three days per substation between satisfactory completion
of on-site tests,and copimissioning of equipment.

Duringsthisygeriod™the Transnet Freight Rail's Test staff will test the operation of all protective relays
and circliits apd set the protection relays at each substation.

The cogtractor shall rectify any faults found during the testing and setting of the protection relays.

The final testing of the substation must commence at least three days ahead of the contract
completion date.

The commissioning of the profection equipment by Transnet Freight Rail will in no way absolve the
successful tenderer from any of his responsibilities during the guarantee period. it is the successful
tenderers responsibilily to satisfy himself that the commissioning of the protection equipment has
been carried out in a satisfactory manner and in no way compromises the proper operation of the
equipment supplied in terms of the contract.
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The commissioning dates for the substations will be dependent on the availability of power supplies
from the supply utility as well as Transnet Freight Rail's electrification program and will be defined by
the Project Manager/Engineer.

SECTION 5: GENERAL
QUALITY ASSURANCE

Transnet Freight Rail reserves the right to carry out inspection and tests on the equipment at the
works of the supplier/manufacturer.

Arrangements must be made timeously for such inspections and typefroutine tests in accordance
with the equipment specifications are carried out before defivery of the equipment to the site.

Typelroutine test sheets of the equipment shalf be forwarded to the Project Manager.
GUARANTEE AND DEFECTS

The contractor shall guarantee the satisfactory operation of the complete electrical installation
supplied and installed by him and accept liability for maker's defects, which may appear in design,
materials and workmanship.

The guarantee period shall commence from the date of successful commissioning of the substation.

The guarantee period for all substations shall expire after a period of 12 months commencing from
the date of successful completion of the contract or the date the equipment is handé@maver to
Transnet Freight Rail whichever is the later.

If urgent repairs have to be carried out by Transnet Freight Rail staff to maintain stigpidurihg the
guarantee period the contractor shall inspect such repairs to ensure that the giaranteg\period is not
affected and should they be covered by the guarantee, reimburse Transnet™Freight Rail the cost of
material and labour.

The cost of training shall be included in the tenderers quotation.
DRAWINGS, INSTRUCTION MANUALS AND SPARES.LISTS

Drawings, instruction manuals and catalogues shall be suppliedin accordance with Transnet Freight
Rail specification CEE.0224.

The tenderer shall supply three copies of an instructign/maiftenance manuals, schematic and wiring
diagrams.

The contractor shall submit details of spares“tgguifed in accordance with Transnet Freight Rail's
specification no. CEE.0224.

All spares recommended for norfal MaiMenance purposes that are not available locally (requires
importation) must be highlightéd.

SPECIAL TOOLS ANDIORSERVICING AIDS

Special tools or semicing aid$ necessary for the efficient maintenance, repair or calibration of the
equipment shallbe quoted\for separately.

TRAINING

The contgastomshiall submit details with the tender of the training courses which will be conducted by
the” coptragtor for the training of Transnet Freight Rail maintenance staff in the operation and
mainténance of the equipment supplied. The courses shall include theoretical as well as practical
tuition, The date and venue of this training course shall be arranged with the Maintenance manager.

PACKAGING AND TRANSPORT.

The contractor shall ensure that the equipment be packed in such a manner that it will be protected
during handling and transport.

The contractor shall provide transport for the delivery of the equipment to the site where reguired.
BIBLIOGRAPHY

[11 SANS 1019: 2008 Edition 2.5 Standard voltages, currents and insulation levels for electricity
supply
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DRAWING NUMBER

CEE-TDF-0016
CEE-TBD-7
CEE-TU-41
CEE-TCK-1
CEE-TBP-1
CEE-TBP-39
CEE-TBP-35
CEE-TBP-38
CEE-TCL-83
CEE-TCQ-208

CEE-TBP-33
BBB 0938

BBB 3620

BBF 1615

AMENDMENT

APPENDIX 1

DRAWINGS ISSUED WITH THIS SPECIFICATION

DESCRIPTION.

Concrete fencing

Earthing Arrangements Traction Substations.

Negative Return Cable Terminating Box.

Reactor 1,84mH, 1 500 A. (For reference purposes only)
Wiring diagram for auto reclosure for HSCB.

Circuit diagram for auto reclosure for HSCB

Caonnection diagram for HSCB and electronic control relay
Schematic Diagram of 3kV HV Protection.

3kV Busbar Chamber Arrangement: CablezFeeders.

DC High Speed Circuit Breaker Gell Panhel (Cell slabs)
{sheets 1 to 10}

DC Track Breaker and Jrtick Wiring Diagram.,
Surge arresters mounted.@n traction transformer.

3KV Earthing arfangement for traction substation

Busbar c@nnectign assembly
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SPECIFICATION FOR CONCRETE WORK $420 (1999)

TRANSNET LIMITED

5420 (1999)

SPECIFICATION FOR CONCRETE WORK.

SCOPE

This specification covers requirements for plain, reinforced and prestressed concrete.

INTERPRETATION

Supporting Specifications

Plain and reinforced concrete shall comply with SABS 1200 G and with the supplerigntapy
requirements contained herein. Prestressed concrete shall comply with SABSER00GE,
In addition, the following specifications shall apply where relevant:

SABS 763 : 1988

SABS 1083 : 1994

SABS 0100-2 : 1992

SABS ENV 197-1

SABS 1491-1 : 1989

SABS 1491-2C 1989

SABSUAET : [989

Hot-dip (galvanised) zinc coatings
Aggregates from natural sourges

The Structural use of c@ncrete™=Pirt 2 : Materials and execution of
work.

Cement - cogppasition, specifications and conformity criteria.

Part 1 :Coptnoncements

Portlandeement extenders - Part | : Ground granulated blast
furttage slag.

Portland cement extenders - Part 2 : Fly ash

Portland cement extenders - Part 3 : Condensed Silica Fume
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3. MATERIALS

3.1 Cementitious Binders

3.1.1

3.1.2

" 3.14

Cement

Common cements, complying with SABS ENV 197.1, as summarised in
Annex A, shall be used for all concrete work. On no account shall masonry

cements be used for concrete work, even if the strength designations are the
same as for common cements,

Coastal Zones

In all wet applications and within one kilometre of the sea, unless otherwise
specified in the project specifications, one or more of the following

cementitious binders shall be used in all applications including prestressed
concrete.

(1) Portland blastfurnace cement, type II/A, certified as contdining nop
Jess than 40% and not more than 50% milled granulaté@blagtfurhace
slag (MGBS), or a blend of Type I Portland cemen®With hot less than

40% and not more than 50% MGBS. MGBS shalf comply with SABS
1491 Part 1.

(i) Portland fly ash cement type II/B-V@r Portland fly ash cement type
1I/B-W, certified as containing petdessithan 25% and not more than
30% fly ash shall comply with SABS)1491 Part 2.

Alkali Reactive Aggregate

If coarse aggregate knQwn i alkali reactive, are to be used in the proposed
concrete, then one®r morelof the cementitious binders listed under (i) and (i)
above shall be used;

The equivalentiNa,0O content, defined as % Na,O = % Na,O + (0,658%K50)
shall®e Jimited as follows:

Malfesbury Group metasediments 2,1 kg/m®
Tdble Mountain Group orthoquartzite: 2,8 kg/m’
Cape Granite : 4,0 kg/m’

Alkali Reactive Cement

In addition to, or as an alternative to the precautions specified under 3.1.3
above, the equivalent alkali content of the Portland cement type I and the
quantity of alkali per cubic metre of concrete shall be limited as directed by
the Engineer. This applies to both site mixed and ready mix concrete.
Certificales slating the equivalent alkali content of each delivery of cement to
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3.2

33

34

3.5

3.6

site or to the ready mix depot supplying concrete 1o site, shall be provided by
the Contractor.

Sulphate Resisting Cement

Where sulphate resisting Portland cement is specified, the fly ash cement
specified in 3.1.2.(ii) may be used as a substitute.

Aggregates

3.2.1

Fine and coarse aggregate shall comply with the relevant clauses of SABS
1083.

Where aggiegates have constituents which, in the opinion of the Engineer,
may give rise to damage due to atkali-aggregate reactions, the provisions of
3.1.3 and 3.1.4 shall be applicable.

Curing Compousnd

In all cases where a concrete curing compound is specified, the curing comBeuhd
shall be a clear or white pigmented membrane forming material compl fifrgauith
ASTM specification C 309, except that the maximum permissible #aley [8gs in the
test shall be 0,40 kilogram per square metre.

Alternatively, the concrete curing compound shall be acc&pwble if the treated
conciete retains 90% or more of its mixing water whén subjected to the test set out in
British Standard Specification 8110 Part 1 - Chapteg0%.

Admixtures

Admixtures containing chlorides will\pot be"Permitted in reinforced concrete.

Cover Blocks

Cover blocks used to @nstge the cover to reinforcement shall be made of cement
mortar. They shalhbe dens€ and have a minimum 28 day crushing strength of 50
MPa, and shail bescure®'in water for at least 14 days before being used. Steeldale
cover bloeks offsimifar approved proprietary items shall be used - site made blocks
will notbespermitied. Spacer blocks made of plastic will not be permitted.

Undérwater Concrete

3.6.1

3.02

3.63

The maximum size of aggregate shall be S0mm, and the aggregates shall be
well graded. To ensure a plastic, cohesive mix, at least 10% of the fine
aggregate shall pass the 300pm sieve, and at least 2%, the 1 50um sieve.

Except in the cases of concrete placed in sacks or grouted concrete the stump
shall be between 140 and 200mm.

Sacks shalt be made of jute or other porous material.
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3.6.4 The requirement in clause 5.5.5.7 of SABS 1200 G for concrete placed by
tremie, that the quantity of cement in the concrete mix shall be increased by
20%, shalt also apply to concrete placed underwater by other means.

4, PLANT AND EQUIPMENT

4.1

4.2

Tremie

A tremie shall consist of a hopper and a watertight tube, of diameter to suit the size
of aggregate. The tube shall extend from slightly below concrete level to above the
water surface, and shall be constructed in sections with waltertight couplings so that it
can be shortened as the concrete level rises, by removing sections above the water
surface. It shall be strong enough to withstand the full hydrostatic pressure, even if a
partial vacuum develops in the pipe. The tremie shall be supported so as to permit
rapid lowering when necessary (o retard or stop the flow of concrete. If required, the

discharge end of the pipe shall be equipped with a valve to allow for dewalering,of
the tremie and control of concrete distribution,

Underwater Buckets

Underwater buckets shall have bottom doors of the drop botlom [or roller gate type.
The doors shall be latched in such a way that they cannot bgjopentg il the bucket
has reached the bed upon which the concrete is to be deposited. If air is used to open
the bottomn doors, the air shall discharge through a pip&to th&surface. The doors
shall be surrounded by a steel skirt. The top of the'bugket shall be fitted with double
canvas flaps to protect the concrete from washwhen Thenters the water and descends.

5. CONSTRUCTION

5.1

52

Approval of aggregates

Evidence of compliance! the ag@regates with the requirements of 3.2 above, shall
be fumnished as early 4s pudCticable. If required by the Engineer, the Contractor shall
submit 40kg sample§ fogapgtoval at least 6 weeks before concrete construction is to

be commenced. "WNg dggregate shall be delivered for use in the works until approval
is given.

Conerete Quality

5.2%  Quality Assurance Plan
Before the start of any concrete work on site, the Contractor shalt submit a
quality assurance plan which will ensure compliance with specification and

provide acceptable documentary proof that all specified operations have been
carried out satisfactorily.
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5.3

5.4

5.5

5.2.2 Potential heat Generation

Measures, subject to the approval of the Engineer, shall be applied to reduce
heat development in concrete of which the minimum dimension to be placed

during a single pour is larger than 600mm, provided that the cement content
exceeds the following :

Cement types Iand I/ *S  Cement types [I/B-V and I/B-W

kg/m? kg/m?
Reinforced concrete 400 450
Prestressed concrete 500 550
Batching
53.1 Cement

All cementitious binders shall be batched by full sack or by mass
batching with approved precision weighing equipment.

532 Aggregates

(i} Al aggregates shall be precisely measured by mass using approved
precision weighbatching equipmnent, unjess otherwise permitted by the
Engineer:

(1) Should any variation in the compesitiol of the aggregate become
appatent, the Engineer shall’be notifi€d and a further sample of aggregate
submitted immediately for Ris approval.

Concrete Placing

54.1 Inspection of BxcCaatign
The sige, Shape and depth of any excavation shall be approved by the
Engipgeer before concrete is placed.

34.2" Inspection of Reinforcement

Unless otherwise permitted by the Engineer, no concrete shall be placed until
the fixed reinforcement has been accepted by him.

Concrete placed under water

5.5.1  The Contractor shall furish to the Engineer in good time for his approval,
details of the method of construction that he proposes to use,
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5.6

3.7

5.8

5.5.2

553

5.54

5.5.5

5.5.6

Underwater concrete for piles shall be placed by tremie in accordance with
SABS 1200 F.

Underwater concrete shall not be placed in water colder than 2°C.

Unless otherwise permitted, the technique adopted for placing of concrete,
and any cleaning of the bed, shall be designed to prevent the washing out of
cement from the concrete mixture, minimise the segregation of materials and
the formation of laitance, and prevent the flow of water through or over new
concrete less than 24 hours old. Concrete shall not be moved after placing,
e.g. by lateral movement of tremie pipes. No vibration shall be carried out
untif the top of the concrete is above water level.

Unless otherwise permitted, concreting of any element shall be continuous to
completion.

The bed shall be cleaned of silt and loose material, No concrete shalf be
placed until the Engineer has approved the bed.

Concrete placed by Tremie

5.6.1

5.6.2

5.63

5.6.4

Concreting by tremie shall be done in accordance with claflsé¥s.52.2 of
SABS 1200 F, but with the words "bore" and "casing" replaced by "space to
be filled with concrete",

When concrete is deposited, the tremie shallflpegetrate’into the concrete and
shall be slowly raised to discharge a unifomp flow of concrete.

Concreting shall continue to a leyel suchuthét when unsound concrete has
been removed, a sound surface will belleft at the specified finished level.

When concreting bvega wideasea, tremie spacing shall not exceed 5m.

Concrete place by Undewates Bucket

The bucket used Twnterwater concreting shall be completely filled, lowered to the
bed and then(rajsed slowly as concrete is discharged.

Congretesplaced in sacks

5.84

582

Immediately prior to placing, sacks shall be filled with concrete to two-thirds
capacity. The openings shall be securely tied or, when directed, sewn up.

The sacks of concrete shall be placed by a diver in header and stretcher bond,
with their mouths away from the outside surface, so that the whole mass
becomes interlocked. Where necessary, steel spikes shatl be driven through
the sacks after placing to hold them in position.
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5.9

5.10

5.11

5.12

Grouted Concrete

5.9.1  Coarse aggregate for grouted concrete, 25mm or larger, shall first be placed
and compacted in position,

5.9.2  Grout, in a colloidal state, shall be pumped into the voids through pipes
which shall reach to the bottom of the aggregate. Grout pipes shall be spaced
at not more than 1,5m, and shall be withdrawn in such a way that a head of at
least Im of grout is maintained above the grout outlets.

Concrete placed by pumping

The requirements of clauses 4.2, 5.4, 5.7 and 5.5.5.7 of SABS 1200 G and clause
5.5.22 of SABS 1200 F, for concrete placed by a tremie tube, shall also apply to
concrete placed by pumping.

Construction Joints

5.11.1 Unless otherwise shown on the drawings, the exact position of horizontal
construction joints shall be marked on the formwork by means ofygrout
checks in order to obtain truly horizontal joints.

5.11.2 Stub columns, stub walls and stays on footings shall be gast infegrally with

the footings and not afterwards, even where anothef class'ef€oncrete is being
used.

5.11.3 Joint lines shall be so arranged that theysegin€ide with features of the finished
work.

5.11.4 Where new concrete is to be ca$t agaihst a hardened concrete surface a neat

cement slurry mixed to a creamy cBhsistency shall be brushed onto the
cleaned concrete surface,

5.11.5 At contractioq, joiat§ (joints having no reinforcement passing through the
Joint) no bofid required between casts. Contraction joints shall be smooth
and shalhave on€ coat of limewash or PVA applied to the older surface prior
to edstipg the'newer concrete.

Curing
532.1 Curing Compound
Unless otherwise directed by the Engineer, an approved trafficable, resin-

based, white pigmented, membrane-forming curing compound shall be used
on slopes flatter than 1 in 1.

On all other concrete surfaces, including beam and slab soffits, an approved
clear, acsthelically acceptable membrane-forming curing compound shall be
used, unless otherwise directed by the Engineer.
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5.12.2

5.12.3

5.12.4

5.12.5

5.12.6

Application Rate

The total application rate shall be as specificd by the Supplier, or 0,30 litres
per square metre, whichever is the greater. On textured concrete surfaces e.g.
concrete roads, the total application rate shall be 0,50 litres per square metre.

Additional Coats

In the case of concrete surfaces with run-off problems, it may be
necessary to apply more than one coat of membrane forming curing
compound to obtain the specified total or cumulative application rate,

Application

Curing in accordance with SABS 1200 G shall commence on all concrete
surfaces as soon s itis practicable in the opinion of the Engineer. For
unformed suifaces the compound shall be applied after finishing and as soon
as the free water on the surface has disappeared and no water sheen is visible,
but not so late that the liquid curing compound will be absorbed into the
concrete. For formed surfaces, when forms are removed, the expdscd
concrete surface shall be wet with water immediately and kepymaishuni] the
curing compound is applied. Immediately prior to applicatim,the concrete
shall be allowed to reach a uniformly damp appearance With nd'free water on
the surface. Application of the compound should thgn begimwat once. The
compound should be applied at a uniform rate withaivo applications at right
angles to each other to ensure complete covgfags, and¥may be applied by hand
or power sprayer. Pigmented compoundssmust be adequately stirred to assure
even distribution of the pigment during application, unless the formulation
contains a thixotropic agent whicifpfeventsiettiement.

Windy Conditions

When the wind velgCity'execeds 5 m/s and/or the ambient temperature is
above 25 °C and/og e relative humidity is below 60%, the initial 24 hour
curing of congrete stigffices not covered by formwork shall be carried out by
ponding, ®eyering With constantly wetted sand or mats, or continuous

spraying in acCordance with SABS 1200 G, unless otherwise permitted by the
Errmincer.

Ifplastic shrinkage cracks occur, the concrete, while still plastic, shali be re-
vibrated and floated. Thereafter it shall be re-coated with curing compound
as if no curing has previously taken place.

Marine Structures

For reinforced concrete marine structures moist curing methods shall be used
except as otherwise permitied in writing by the Technical Officer. Only
fresh, clean water shall be used for curing. The use of seawater shall not be
permitted under any circumstances.

10



SPECIFICATION FOR CONCRETE WORK S420{1999)

5.13

5.12.7

5.12.8

Curing Time

The curing period for concrete containing CEM I only shall be 7 days. The
curing period for concrete's containing CEM I plus cement extenders (GGBS,
FA) shall be 10 days. The period will start on completion of the concrete

pour and for formed surfaces shall include the time for which forms are still
in place after the pour.

Stearn Curing

Steam curing under atmospheric pressure will be permitted, subject to
approval by the Technical Officer. Steam curing shall not commence sooner
than 5 hours after completion of concrete placement. Temperatures shall be
raised to between 60 and 70°C at a rate not exceeding 20°C per hour. The
rate of cooling shall also not exceed 20°C per hour.

Records of temperatures recorded on an hourly basis at sufficient locations o
ensure that the prescribed temperatures and rates of heating are not excegded
at any point shall be provided to the Technical Officer on a daily basis.

Records

The Contractor shall maintain the following daily records for evary parf ol the
concrete structure and shall make these available at all time§ duringsife progress of
the work for inspection by the Engineer :

(i
(i
(i)
(iv)
(v}
(vi)
(vii)
(viii)
(ix)
(x)

The date and times during which concretewas’placed.

Identification of the part of the structufre in Whieh the concrete was placed.
The mix proportions and specifiegd™Strength

The type and brand of cement.

The slump of the concrete

The identifying marks ofitest cubes made

Curing procedure applied o concrete placed

The times when'shuttering 'was stripped and props were removed.

The date of despatchof the cubes to the testing laboratory

The testaesulls.

The records shaklbedeliyered to the Engineer each week except in the case of sub-standard
concrete, whén the.Enginecer shall be informed immediately.

TOLERANCES

Deviations shall be within the limits listed in SABS 1200 G for Degree of Accuracy I
unless otherwise specified in the project specification.

11
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7. TESTING

7.1

1.2

7.3

Frequency of Sampling
Frequency of sampling and testing shall be as specified in SABS 1200 G.

(i) If the quantity from which these samples were taken exceeds 40 m3, it shali be
subject to the testing of a minimum of 3 sets of samples per day from each
grade of concrete placed in each independent structure.

(ii) If the quantity from which these samples were taken is less than 40 m?, it shall
be subject to the testing of a minimum of 2 sets of samples per day.

Acceptance Criteria

7.2.1  If the Contractor disputes the results of the tests on concrete cubes, the
concrete represented by the cubes will be considered acceptable if the
Contractor, at his own cost, proves to the satisfaction of the Engineer thatthe
estimated actual strength of cores taken from the structure, determined in
accordance with SABS Method 856, is not less than the specified strenigth.

7.2.2  1f the strength of concrete fails to meet the acceptance critedf@Stipulated, the

Engineer may in his sole discretion and in addition to the @ption§ listed in
SABS 1200 G:

(1) accept the concrete subject to approved s€meglial measures being
undertaken by the Contractor; or
(ii) permit the concrete to remain subject to the payment of a penalty.

Penalty

‘The penalty referred to in 7.2.2 (if) Will be determined as follows:

Penalty = VxR x F

where
A% = Votume(in the opinion of the Engineer) of concrete
Of umSatisfactory strength represented by the test result.
R = Relevant scheduled rate.
E | Average strength of unsatisfactory concrete
- Specified strength + 6 MPa

when the refevant scheduled rate (R) includes the cost of formwork or

F I -~ Average strength of unsatisfactory concrete

Specified strength + 6 MPa

1l




SPECIFICATION FOR CONCRETE WORK 8420 (1999)

7.4

when the relevant scheduled rate (R) excludes the cost of formwork or
where no formwork was involved.

Underwater Concrete
In view of the 20% additional cement added in accordance with 3.6.5, replace the

words "specified strength” by “specified strength plus 10 MPa" in clauses 7.3.1 to
7.33 of SABS 1200 G.

MEASUREMENT AND PAYMENT

8.1

8.2

8.3

Unless otherwise provided for in the schedules of quantities, only

permanent work will be measured for payment. The cost of temporary work shall be
included in the rates tendered.

If the drawings and/or specifications provide for any itermn which is not
separately listed in the schedules of quantities, such item shall be considered asan

integral portion of the structure, and its cost shall be included in the rates for related
items listed in the schedules of quantities.

All costs arising out of compliance with 3.2.2 including removal6f
unsatisfactory materials, shall be borne by the Contractor,

13
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ANNEX A
Extract from SABS Specification ENV 197-1
CEMENT : STANDARDS AND SELECTION
In 1996 South Africa adopted new specifications for cement. These ready-to-use, Portland based cements used
in building and construction are divided by the specifications into two broad categories: "common” cement
intended for use in concrete, although some may be suitable for mortar and plaster mixes, and “masonry”

cements intended for beddingmortars and plasters.

"Common'' cement types and compositions by mass'!

Cement Description Notation | Clinker Granuiated Silica Fly ash Limestone Minor
Type Blastfurnace Fume § Siliceous | Calcareous additions &
Stag constituents
(2}
K S DU Y W L
1 Portland cement I 95-100 (1]
Portland slag 1I/A-S 80-94 6-20 0-5
cement IV/B-S 65-79 2{-35 0-5
Portland silica

fumne cement I/A-D 9094 6-10 -5
I/A-V 80-94 6-20 0-5
1 Portland fly ash [I/B-V 65-79 21.35 0-5
cement H/A-W 80-94 6-2 0-5
I/B-W 65-79 21-35 0-5
Portland {U/A-L 80-04 6-20 0-5
limestone cement [/B-L 45-79 21-35 0-5

Portland I/A-M | 80-94 6™

composite cement | [/B-M | 65-79 213501
Blastfurmac TH/A 35-64 36-65 0-5
11 et VB | 20-34 66-80 0-5
HiC 5-19 81-95 0-5
v Pozzolanic IVIA 65-89 35 0-5
¢cement {V/B 45-64 36-55 0-5
v Composite cement VIA 40-64 18-3¢: 18-30 0-5
postie © ViB 20-39 =50 31-50 0-5

NOTES:

(' The values in the table refeito'th#€ cement nucleus, excluding calcium sulphate and any additives.

(21 Minor additional constitdents may'be filler or may be one or more of the main constituents unless these
are included as maip€onstituents in the cement.

Bl The proportion ofisilied fume is limited to 10%.

¥ The proportion of fillehis limited to 5%.
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Transnet Freight Rail
A Division of Transnet SOC Limited 1 RAN s N E r SPECIFICATION E4.B
{November 1996)

W,

freight rail

MINIMUM COMMUNAL HEALTH REQUIREMENTS IN AREAS OUTSIDE THE
JURISDICTION OF A LOCAL AUTHORITY : TEMPORARY FACILITIES FOR

CONTRACTOR'S PERSONNEL
1. CAMPS
1.1 Prior to the erection of any camp, the Contractor shall submit to the Employer's Deputy,

for his approval, details of his proposals as to the site, water supply, sanitation, and size
and type of buildings. Where the site is on private land, the Contractor shall subniit the
written approval for the use of the site of the relevant statutory authority and of the.owner
and occupier of the land (as applicable).

1.2 Camps must not be erected on land infested with field rodents.

1.3 Adequate drainage shall be provided to carry off storm and wastewater,

1.4 Buildings shall be built to a neat and orderly pattern.

1.5 All buildings shall have smooth, hard, imperyious fiéors, graded to provide effective
drainage and fo permit washing.

1.6 Camps shall be maintained by the Confractoff at his own expense in a clean and tidy
condition. The Contractor shall fake Swel steps as the Employer's Deputy and
landowner/occupier may demand te ptevent the creation of a nuisance.

1.7 When so instructed by th€ Employer's Deputy, the Contractor shall, at his own expense,
erect suitable screeng betweensthe camp and any public road, thoroughfare or railway
line.

1.8 After removahofs@ camp, the Contractor shall, at his own expense, restore the site to its
original gonditiog 16 the satisfaction of the Employer’s Deputy and of the landowner and
occupiehwheresthe site is on private land.

2. HOUSING

2.1 Every living room shall have cross ventilation, both constant and occasional. Where
only one window is provided, it shall not be in the same wall as the door.

2.2 Dimensions of living rooms shall be sufficient to allow 3.5 square metres of floor area

and 11 cubic metres of air space for each person over the age of 10 years. The floor
area of any living room shall not be less than 7,8 square metres.
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Transnet Freight Rail
A Division of Transnet SOC Limited SPECIFICATION E4.B

2.3

24

2.5

2.6

2.7

{November 1996)

Flat-roofed quarters shall have a minimum roof height of 3 metres above floor level. For
quarters with pitched roofs, the wall height shall be not less than 2,6 metres above the
floor with a minimum height above floor of 3 metres at the top of the pitch.

Doors shall not be less than 2m x 0,75m and must be halved.

Windows of each living room shall have an area not less than one twelfth of the floor
area and shall be capable of opening to at least half their full area.

In areas where malaria is prevalent, doors and windows must be fitted with gauze
screens.

Cooking shelters shall comprise roofed structures, three sides of which shall be
enclosed by a weatherproof material, approved by the Employer's Deputy to a height of
at least 1m above ground level.

2.7.1 Sleeping quarters shall not accommodate more than 8 persons per room.

2.7.2 Pegboards shall be carried on metal or concrete supports and shall be separated
by partitions not less than 0,4 metres high extending to within 150nit of the end
of the bunk. Pegboards shall be removable for cleaning.

3. WATER SUPPLY AND ABLUTION FACILITIES

3.1

3.2

3.3

The Contractor shall ensure that an adequate and_Comeniently situated supply of
potable water is provided.

Separate buildings for ablution facilities shalllbe plovided. Where approval has been
obtained for the housing of both males apdfemales/ separate facilities for each sex shall
be provided. The proportion shall be 1 cubicleffor 20 persons.

Waste water shall be hygienicall{{disposed of.

4. SANITATION

4.1

4.2

Separate buildingSHer latrine facilities shall be provided. Where housing are provided for
both males @ndefemales, separate facilities for each sex shall be provided. The
proportionsyshall befat least one squatting seat for every 15 persons or less in the case
of pit latringS,0r Gne for every 10 persons or less in case of pail latrines.

Lattifies shall be fiy proof and sited at least 10 metres from any other building, and shall
not faee on any public road, thoroughfare, railway line or residential property. Pits shall
not be less than 2,5 metres deep and sited not less than 120 metres from nearest
underground water source.

Latrines shall be so constructed, situated and maintained, and night soil so disposed of
as to prevent access by animals, breeding of flies, pollution of streams and domestic
water supplies, and other nuisances. Where a night soil removal service is operated by
a competent authority, use of such service shall be obligatory, and the use of pit latrines
and atria pits will not be permitted.
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A Division of Transnet SOC Limited SPECIFICATION E4.B

{November 1996)

43 At least one refuse bin of adequate size with close fitting lid shall be provided for each
building. Refuse bins shall be emptied and cleaned out daily.

4.4 Labour shall be employed on camp sanitation duties on the following basis:-

441 Where the number of persons living at the camp is 20 or less - one unit.
4.4.2 For additional numbers over 20 living at the camp - one unit per 100 or part
thereof.

4.5 Unless refuse is removed by a competent authority, it shall be disposed of in pits and
covered over daily with a layer of earth or ash of sufficient thickness to prevent
depredations by rodents and the breeding of flies.

4.6  Adequate measures shall be taken against all vermin and insects responsible for the
spread of disease. Any instructions of a competent health authority shall be carried Ut
promptly and implicitly.

4.7 Buildings and bedboards shall be treated whenever necessary with ah, approved
insecticide.

48 The Contractor shall permit and facilitate inspection of the camy and triictures on the
site by the staff of Transnet or any other competent authority, andighall comply with any
reasonable request by such staff or any other competent! authority to eliminate any
unsanitary condition.

4.9 Any outbreak of infectious disease shall immediately be reported telephonically and
confirmed in writing to the Employer’s Deputy.

4.10  The keeping of animals of any sort is not permitted.

411 The Contractor shall have onhandaf\the camp the necessary tools, disinfectants and
cleaning materials to maintaifi afid glean the sanitary facilities.

5. RATIONS

Rations, where supplied by the Contractor, shall be stored in a suitable and rodent proof
building with sufficient Shel¥ing.

P02b-06 (JLH)
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Transnet Freight Rail E.4E Transnet {August 2006)
A Division of Transnet Lid

1.

1.1

1.2

1.3

1.4

1.5

2.1

2.2

TRANSNET SOC LIMITED
(Registration no. 1990/000900//08)

SAFETY ARRANGEMENTS AND PROCEDURAL COMPLIANCE
WITH THE OCCUPATIONAL HEALTH AND SAFETY ACT
(ACT 85 OF 1993) AND APPLICABLE REGULATIONS

General

The Contractor and Transnet SOC Limited (hereinafter referred to as "Transnet”) are
individual employers, each in its own right, with their respective duties and obligations
set out in the Occupational Health and Safety Act, Act 85 of 1993 (the Act) and
applicable Regulations.

The Contractor accepts, in terms of the General Conditions of Contract and in terms of
the Act, his obligations as an employer in respect of all persons in his employ, other
persons on the premises or the Site or place of work or on the work to be executed by
him, and under his control. He shall, before commencement with the execution of the
contract work, comply with the provisions set out in the Act, and shall implerfient and
maintain a Health and Safety Plan as described in the Construction Regulations\2003
and as approved by Transnet, on the Site and place of work for the dufatiemhof the
Contract.

The Contractor accepts his obligation to complying fully withfthe Agtsdhd applicable
Regulations notwithstanding the omission of some of the prayisSions of the Act and the
Regulations from this document.

Transnet accepts, in terms of the Act, its oblidationsNas an employer of its own
employees working on or associated with the sité\or place of work, and the Contractor
and Project Manager or his deputy shall at all timeS, co-operate in respect of the
health and safety management of the Site, Jand shall agree on the practical
arrangements and procedures to be implemeritéd and maintained during execution of
the Works.

In the event of any discrepdncigs bétween any legislation and this specification, the
applicable legisiation willitake Brecédence.

Definitions

In this SpecifiCation any word or expression to which a meaning has been assigned in
the Constfuction,Regulations, shall have the meaning so assigned to it, unless the
context otherwise indicates: -

The worlgincluded in this Contract shall for the purposes of compliance with the Act be
deemed to be "Construction Work", which, in terms of the Construction Regulations,
2003 means any work in connection with: -

(a) the erection, maintenance, alteration, renovation, repair, demolition or
dismantling of or addition to a building or any similar structure;
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Transnet Freight Rail E.4E Transnet (August 2006)
A Division of Transnet Ltd

2.3

2.4

25

26

2.7

2.8

29

3.1

(b) the installation, erection, dismantling or maintenance of fixed plant where such
work includes the risk of a person falling;

(c) the construction, maintenance, demolition or dismantling of any bridge, dam,
canal, road, railway, runway, sewer or water reticulation system or any similar
civil engineering structure; or

{d) the moving of earth, clearing of land, the making of an excavation, piling, or
any similar type of work;

“competent person” in relation to construction work, means any person having the
knowledge, training and experience specific to the work or task being performed:
Provided that where appropriate qualifications and training are registered as per the
South African Qualifications Authority Act, 1995 these qualifications and training shall
be deemed to be the required qualifications and training;

“contractor” means principal contractor and “subcontractor’ means contractor as
defined by the Construction Regulations, 2003.

“fall protection plan” means a documented plan, of all risks relating to warkiag from
an elevated position, considering the nature of work undertaken, and setting, out e
procedures and methods applied to eliminate the risk;

“health and safety file” means a file, or other record in permaneht form, containing
the information required to be kept on site in accordance with the Actand applicable
Regulations;

“Health and Safety Plan ” means a documented plariwhich addresses the hazards
identified and include safe work procedures to mifigaté) réduce or contro! the hazards
identified;

“Risk Assessment” means a programme 1@, detérmine any risk associated with any
hazard at a construction site, in ogder\to identify the steps needed to be taken to
remove, reduce or control such hazatd:

‘the Act” means the Occuypationdl Health and Safety Act No. 85 of 1993,

Procedural Compliance

The Contractor Whe'intends to carry out any construction work shall, before carrying
out such work, hotify #ie Provincial Director in writing if the construction work:-

(@) includes the demolition of a structure exceeding a height of 3 metres: or

(b) inéludes the use of explosives to perform construction work; or

{c) includes the dismantling of fixed plant at a height greater than 3m,

and shall also notify the Provincial Director in writing when the construction work
exceeds 30 days or will involve more than 300 person days of construction work and if

the construction work:-

(a) includes excavation work deeper than 1m: or
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r

freight rail




Transnet Freight Rail E.4E Transnet (August 2006)
A Division of Transnet Ltd

3.2

3.3

3.4

3.5

3.6

3.7

5.1

(b) includes working at a height greater than 3 metres above ground or a landing.

The notification to the Provincial Director shall be on a form similar to Annexure A of
the Construction Regulations, 2003, also shown in Annexure 1 of this Specification.
The Contractor shall ensure that a copy of the completed notification form is kept an
site for inspection by an inspector, Project Manager or employee.

The Contractor shall, in accordance with the Act and applicable Regulations, make ali
the necessary appointments of competent persons in writing on a form similar to
Annexure 2 of this Specification and deliver copies thereof to the Project Manager.
Copies should also be retained on the health and safety file.

Subcontractors shall also make the above written appointments and the Contractor
shall deliver copies thereof to the Project Manager.

In the case of a self-employed Contractor or any subcontractor who has the
appropriate competencies and supervises the work himself, the appointment of &
construction supervisor in terms of regulation 6.1 of the Construction Regulations,
2003 will not be necessary. The Contractor shall in such a case execute and sigi*a
declaration, as in Annexure 3, by which he personally undertakes the dities and
obligations of the "Chief Executive Officer" in terms of section 16(1) of the Ach

The Contractor shall, before commencing any work, obtain from th€ Prejeet Manager
an access certificate as in Annexure 4 executed and signed by him, permitting and
limiting access to the designated site or place of work by the Contractor and any
subcontractors under his control.

Procedural compliance with Act and Regulations, as%abGve, shall also apply to any
subcontractors as employers in their own rightf’ TheNContractor shall furnish the
Project Manager with full particulars of such_subgontrattors and shall ensure that they
comply with the Act and Regulations dnd TramSnets safety requirements and
procedures.

Special Permits

Where special permits ard| regtired” before work may be carried out such as for
hotwork, isolation permits,work pefmits and occupations, the Contractor shall apply to
the Project Manager orithe\relevant authority for such permits to be issued. The
Contractor shall sitictiingamply with the conditions and requirements pertaining to the
issue of such p&rmits.

Health and Safety Programme

Thé, Terderer shall, with his tender, submit a Health and Safety Programme setting
out the ‘practical arrangements and procedures to be implemented by him to ensure
compliance by him with the Act and Regulations and particularly in respect of: -

() The provision, as far as is reasonably practical, of a working environment that is
safe and without risk to the heaith of his employees and subcontractors in terms
of section 8 of the Act;
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5.2

53

5.4

(i) the execution of the contract work in such a manner as to ensure in terms of
section 9 of the Act that persons other than those in the Contractor's
employment, who may be directly affected by the contract work are not thereby
exposed to hazards to their health and safety;

(i) ensuring, as far as is reasonably practical, in terms of section 37 of the Act that
no employee or subcontractor of the Contractor does or omits to do any act
which would be an offence for the Contractor to do or omit to do.

The Contractor's Health and Safety Programme shall be based on a risk assessment
in respect of the hazards to health and safety of his employees and other persons
under his control that are associated with or directly affected by the Contractor's
activities in performing the contract work and shail establish precautionary measures
as are reasonable and practical in protecting the safety and health of such employees
and persons.

The Contractor shall cause a risk assessment contemplated in clause 5.2 above to be

performed by a competent person, appointed in writing, before commencement of any

Construction Work and reviewed during construction. The Risk Assessments sl

form part of the Health and Safety programme to be applied on the site And shall

include at least the following:

(a) The identification of the risks and hazards that persons maygbe ekposed to;

(b) the analysis and evaluation of the hazards identified:

{c) a documented Health and Safety Plan, including safé work procedures to
mitigate, reduce or control the risks identified;

(d} a monitoring and review plan.

The Health and Safety Plan shall include fuflparticulars in respect of: -

(@) The safety management strichire to be instituted on site or place of work and
the names of the Confréctées\health and safety representatives and members
of safety committeeslwhete applicable;

(b) the safe working\methods and procedures to be implemented to ensure the
work is pesformiedin compliance with the Act and Regulations;

() the safetyegtipment, devices and clothing to be made available by the
ContraCter, 1o his employees;

{d) fhe site access control measures pertaining to health and safety to be
implemented;

(e) the arrangements in respect of communication of health and safety related
matters and incidents between the Contractor, his employees, subcontractors
and the Project Manager with particular reference to the reporting of incidents
in compliance with Section 24 and General Administrative Regulation 8 of the
Act and with the pertinent clause of the General Conditions of Contract forming
part of the Contract and
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54

55

5.6

57

5.8

59

5.10

511

6.1

f) the introduction of control measures for ensuring that the Safety Plan is
maintained and monitored for the duration of the Contract.

The Health and Safety programme shall be subject to the Project Manager's approval
and he may, in consultation with the Coniractor, order that additional and/or
supplementary practical arrangements and procedures be implemented and
maintained by the Contractor or that different working methods or safety equipment be
used or safety clothes be issued which, in the Project Manager's opinion, are
necessary to ensure full compliance by the Contractor with his obligations as an
employer in terms of the Act and Regulations. The Project Manager or his deputy shall
be allowed to attend meetings of the Contractor's safety committee as an observer.

The Contractor shall take reasonable steps to ensure that each subcontractor's Health
and Safety Plan is implemented and maintained on the construction site: Provided that
the steps taken, shall include periodic audits at intervals mutually agreed to between
the them, but at least once every month.

The Contractor shall stop any subcontractor from executing any construction work,
which is not in accordance with the Contractor's, and/or subcontractor's,Health and
Safety Plan for the site or which poses a threat to the health and safety of petgohs:

The Contractor shall ensure that a copy of the Health and SafetyfPlarhis‘available on
site for inspection by an inspector, Project Manager, agent, subcentracfor, empioyee,
registered employee organisation, health and safety representative '&any member of
the health and safety committee.

The Contractor shall consuit with the health and safety/€ommittee or, if no health and
safety committee exists, with a representative \group of employees, on the
development, monitoring and review of the Risk Assessment.

The Coentractor shall ensure that all employges under his control are informed,
instructed and trained by a competent person regarding any hazard and the related
work procedures before any work cemgiences, and thereafter at such times as may be
determined in the Risk Assessihent,

The Contractor shall ensuige thaléll subcontractors are informed regarding any hazard
as stipulated in the Risk AsseSsment before any work commences, and thereafter at
such times as ma¥ be'determined in the Risk Assessment.

The Contractdy shall€nsure that all visitors to a construction site undergoes health and
safety inductibmepertaining to the hazards prevalent on the site and shall be provided
with jie necessary personal protective equipment.

Fall Protection Plan

In the event of the risk and hazard identification, as required in terms of clause 5.3 of
this Specification, revealing risks relating to working from an elevated position the
contractor shall cause the designation of a competent person, responsible for the
preparation of a fall protection plan;
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6.2

6.3

8.1

8.2

8.3

The Contractor shall implement, maintain and monitor the fall protection plan for the

duration of Contract. The Contractor shall also take such steps to ensure the
continued adherence to the fall protection plan.

The fall protection plan shall include:-

(a) A Risk Assessment of all work carried out from an elevated position;
(b) the procedures and methods to address all the identified risks per location;

(c) the evaluation of the employees physical and psychological fitness necessary
fo work at efevated positions;

(d) the training of employees working from elevated positions; and

{e) the procedure addressing the inspection, testing and maintenance of all fall
protection equipment.

Hazards and Potential Hazardous Situations

The Contractor and the Project Manager shall immediately notify one another of ghy
hazardous or potentially hazardous situations which may arise during perfcfmance of
the Contract by the Contractor or any subcontractor and, in particuldr, of'sugh hazards
as may be caused by the design, execution and/or location and\any bother aspect
pertaining to the contract work.

Health and Safety File

The Contractor shall ensure that a health and séfety¥ileyis opened and kept on site
and shall include ail documentation required as,per the/Act and applicable regulations,
and made available to an inspector, the(Project "Manager, or subcontractor upon
request.

The Contractor shall ensure thata cQPWOf the both his Health and Safety Plan as well
as any subcontractor's Healths@nd Safety Plan is available on request to an employee,
inspector, contractor or the ProjeCt Manager.

The Contractor shall hand over a consolidated heaith and safety file to the Project
Manager upon gOmpletion of the Construction Work and shall in addition to
documentation Meptioned in the Act and applicable Regulations include a record of all
drawings, gésigns, miaterials used and other similar information concerning the
completed stdcture.

TRANSNET Page 6 of 11

r

freight roif
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ANNEXURE 1
OCCUPATIONAL HEALTH AND SAFETY ACT, 1993
Regulation 3(1) of the Construction Regulations

NOTIFICATION OF CONSTRUCTION WORK

1(a) Name and postal address of principal contractor:
(b) Name and tel. no of principal contractor's contact person:
2. Principal contractor's compensation registration number:
3.(a) Name and postal address of client;
{b) Name and tel no of client’s contact person or agent:
4.(a) Name and postal address of designer(s) for the project:
(b) Name and tel. no of designer(s) contact person:
5. Name and telephone number of principal cohtractors™onstruction supervisor on site
appointed in terms of regulation 6(1).
6. Name/s of principal contractorg”cohstiuction sub-ordinate supervisors on site
appointed in terms of regulation8(2).
7. Exact physical addséss ef the construction site or site office:
8. Nature of the ednsirlction work:
9. Expected commencement date:
10.  Expected completion date:
TRANSNEF Page 7 of 11
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11. Estimated maximum number of persons on the construction site:

12. Planned number of contractors on the construction site accountable to the principle
contractor:

13. Name(s) of contractors already chosen.

Principal Contractor Date

Client Date

* THIS DOCUMENT IS TO BE FORWARDED TO THE OFFICE OF THE
DEPARTMENT OF LABOUR PRIOR TO COMMENCEMENT OF WORK ON SITE.

* ALL PRINCIPAL CONTRACTORS THAT QUALIFY TO NOTIFY MUST DO SO EVEN
IF ANOTHER PRINCIPAL CONTRACTOR ON THE SAME SITE HAD DONE SO
PRIOR TO THE COMMENCEMENT.QF WORK.
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Transnet Freight Rail E.4E Transnet (August 2006)
A Division of Transnet Ltd
ANNEXURE 2
(COMPANY LETTER HEAD)
OCCUPATIONAL HEALTH AND SAFETY ACT, 1993 (ACT 85 OF 1993) :

SECTION/REGULATION:

REQUIRED COMPETENCY:

In terms of

representing the Employer) do hereby appoint

As the Competent Person on the
premises at

(physical address) to assist in compliance with the Act and the applicable Regulations!

Your designated area/s isfare as follows :-

Date :
Signature :-
Designation :-
AGCEPTANCE OF DESIGNATION
/, do hereby accept this Designation and

acknowledge that |
understaqd the requirements of this appointment.

Date :

Signature :-

Designation :-
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A Division of Transnet Ltd
ANNEXURE 3

(COMPANY LETTER HEAD)
OCCUPATIONAL HEALTH AND SAFETY ACT, 1993 (ACT 85 OF 1993) :

DECLARATION

In terms of the above am personally assuming the
Act |, duties

and obligations as Chief Executive Officer, defined in Section 1 of the Act and in terms of
Section 16(1), 1 will, as far as is reasonably practicable, ensure that the duties and obligations
of the Employer as contemplated in the above Act are properly discharged.

Signature :-

Date ;
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ANNEXURE 4
{(LETTER HEAD OF BUSINESS DIVISION OR UNIT OF TRANSNET SOC LIMITED)
SITE ACCESS CERTIFICATE
Access to : (Area)
Name of

Contractor/Builder :-
Contract/Order No.:

The contract works site/area described above are made available to you for the carrying out
of associated works

In terms of your contract/order

with

{company)

Kindly note that you are at all times responsible for the control and safety of the Works Site,
and for persons under your control having access to the site.

As from the date hereof you will be responsible for compliance with the reguirements of the
Occupational Health and Safety Act, 1993 (Act 85 of 1993) as amended, andall conditions of
the Contract pertaining to the site of the works as defined and d&marcated in the contract
documents including the plans of the site or work areas formig§ part theteof.

Signed : Date : -

PROJECT MANAGER

ACKNOWLEEDGEMENT OF RECEIPT

Name of 1,
Conftractor/Buildér :-

do hereby acknowledge and accept
the duties

and obligations in respect of the Safety of the site/area of Work in terms of the
Occupaftional Health and Safety Act; Act 85 of 1993.

Name : Designation :
Signature : Date :
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Transnet SOC Limited Registration Number 1990/00900/06

TRANSNET SPECIFICATION

E7/1 - SPECIFICATION FOR GENERAL WORK AND
WORKS ON, OVER, UNDER OR ADJACENT TO RAILWAY
LINES AND NEAR HIGH VOLTAGE EQUIPMENT

(This specification shall be used in network operatapContracts)

Circulation Not Restricted

© This document as a whole is protected by copyright. The information herein is the sole property of Transnet SOC Ltd. It may
not be used, disclosed or reproduced in part or in whote in any manner whatsoever, except with the written permission of and
in a manner permitted by the proprietors.
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1.0
1.1

2.0

SCOPE

This specification covers the network operator's requirements for general work and works on, over, under or
adjacent to railway lines and near high voltage equipment.

DEFINITIONS
The following definitions shall apply:

*Authorised Person” - A person whether an employee of the network operator or not, who has been
specially authorised to undertake specific duties in terms of Transnet pubhcatlon Electrical Safety
Instructions, and who holds a certificate or letter of authority to that effect.

“Barrier” Any device designed to restrict access to "live" high-voltage electrical equipment.
“Bond" - A short conductor installed to provide electrical continuity.
“Contractor” - Any person or organisation appointed by the network operator to carry out work on its behalf,

*Contract Supervisor” - The person or juristic person appointed by the network operator from time to time as
the Contract Supervisor, to administer the Contractor's performance and execution of the Works according
to the powers and rights held by and obligations placed upon the Contract Supervisor in terms of the
Contract.

“Dead” ~ Isolated and earthed.

“Electrical Officer (Contracts)” - The person appointed in wiiting by the Project Manager in terriswaf this
specification as the person who shall be consulted by the Contractor in all electrical matiers to ensure that
adequate safety precautions are taken by the Contractor.

“Executive Officer” - The person appointed by the network operator from time to tifigmas.the Executive
Officer to act according to the rights and powers held by and obligations placed suPBmhitn in terms of the
Contract.

“High-Voltage” - A voltage normally exceeding 1000 voits.

“Live” - A conductor is said to be “live" when it is at a potential different ffom that of the earth or any other
conductor of the system of which it forms a part.

“Near” - To be in such a position that a person's body or ffentool§ he is using or any equipment he is
handling may come within 3 metres of “live” exposed high-véltage electtical equipment.

“Occupation” - An authorisation granted by the netwaffk operatesfor work to be carried out under specified
conditions on, over, under or adjacent to railway lines!

“Occupation Between Trains” - An occupation duting an interval between successive trains.
“Optical Fibre Cable” - Buried or suspended gompesite cable containing optical fibres used in:
= telecommunication networks forltransmission of digital information and

+ safety sensitive train operations systemfis.

‘Project Manager” — As @efined in the special conditions of the contract. The person or juristic person
appointed by the network operafor from time to time as the Project Manager, to administer the Contract
according to the powegs@nd rights held by and obligations placed upon him in terms of the Contract.

"Responsible dkepiesentative” - The responsible person in charge, appointed by a contractor, who has
undergongspedific training (and holds a certificate) to supervise (general or direct) staff under his control
who pefformygenctal work or to work on, over, under or adjacent to railway lines and in the vicinity of high-
voltage electrical equipment.

“Total Occupation” - An occupation for a period when trains are not to fraverse the section of fine covered by
the occupation,

“Work on” - Work undertaken on or so close to the equipment that the specified working clearances to the
“live” equipment cannot be maintained.

“Work Permit” - A combined written application and authority to proceed with work on or near dead electrical
equipment.

“Works" — The contractual intent for the work to be done as defined in the contract at a defined work site.
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4.0
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5.0
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52

53

54

55

58

5.7

5.8

5.9

5.10

PART A - GENERAL SPECIFICATION
AUTHORITY OF OFFICERS OF TRANSNET

The Contractor shall co-operate with the officers of the network operator and shall comply with all
instructions issued and restrictions imposed with respect to the Works which bear on the existence and
operation of the network operator's railway lines and high-voltage equipment.

Without limiting the generality of the provisions of clause 3.1, any duly authorised representative of the
network operator, having identified himself, may stop the work if, in his opinion, the safe passage of trains or
the safety of the network operator's assets or any person is affected. CONSIDERATIONS OF SAFETY
SHALL TAKE PRECEDENCE OVER ALL OTHER CONSIDERATIONS.

CONTRACTOR’'S REPRESENTATIVES AND STAFF

The Contractor shall nominate Responsible Representatives of whom at least one shall be available at any
hour for call-out in cases of emergency. The Contractor shall provide the Contract Supervisor with the
names, addresses and tetephone numbers of the representatives.

The Contractor guarantees that he has satisfied himself that the Responsible Representative is fully
conversant with this specification and thaf he shall comply with alfl his obligations in respect thereof.

The Contractor shalb ensure that all confractor staff receives relevant awareness, educational <hd
competence fraining regarding safety as prescribed,

OCCUPATIONS AND WORK PERMITS

Work to be done during total occupation or during an occupation between trains or underfa Werk germit
shall be done in a manner decided by the Contract Supervisor and at times to suit thg™metwork ‘operator
requirements.

The Contractor shall organise the Works in a manner which will minimise thesnumber and duration of
occupations and work permits required.

The network operator will not be liable for any financial or other loss sufferéthby the Contractor arising from
his failure to complete any work scheduled during the period of angccupation o work permit.

The Contractor shall submit to the Contract Supervisor, in vaftingN\e@uests for occupations or work permits
together with details of the work to be undertaken, at [easti21 days before they are required. The network
operator does not undertake to grant an occupation ogWork permitfor any particular date, time or duration,

The network operator reserves the right to cancel aly oceupation or work permit at any time before or
during the period of occupation or work permit. If, dugto cancellation or change in date or time, the
Contractor is not permitted fo start work undeg, conditions of total occupation or work permit at the time
arranged, all costs caused by the capeellation shall be born by the Contractor except as provided for in
clauses 5610 5.8.

When the Contractor is notified less thang hours before the scheduled starting time that the occupation or
work permit is cancelled, he may claim reimbursement of his direct financial losses caused by the loss of
working time up to the imehig Jabour and plant are employed on other work, but not exceeding the period
of the cancelled occdpation or work permit.

When the Corttractor 1§ gictified less than 2 hours before the scheduled starting time, or during an
occupation or Work Pesmit, that the duration of the occupation or work permit is reduced, he may claim
reimburgément ofthis direct financial fosses caused by the loss of working time due to the reduced duration
of the'ectupation or work permit.

Reimbursement of the Contractor for any foss of warking time in terms of clause 5.6 and 5.7, shall be
subject to his claims being submitted within 14 days of the event with full details of labour and plant
involved, and provided that the Contract Supervisor certifies that no other work on which the labour and
plant could be employed was immediately available.

Before starting any work for which an occupation has been arranged, the Contractor shall obtain from the
Contract Supervisor written confirmation of the date, time and duration of the occupation.

Before starting any work for which a work permit has been arranged, the Responsible Representative shalt
read and sign portion C of the Work Permit, signifying that he is aware of the work boundaries within which
work may be undertaken. After the work for which the permit was granted has been completed, or when the
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6.0
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6.2.1

6.3
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7.1

7.2

8.0
8.1

9.0
9.1

10.0
10.1

work permit is due to be terminated, or if the permit is cancelled after the start, the same person who signed
portion C shall sign portion D of the Work Permit, thereby acknowledging that he is aware that the electrical
equipment is to be made “live”. The Contractor shall advise all his workmen accordingly.

SPEED RESTRICTIONS AND PROTECTION

When speed restfrictions are imposed by the network operator because of the Contractor's activities, the
Contractor shall organise and carry out his work so as to permit the removal of the restrictions as soon as
possible. '

When the Contract Supervisor considers protection to be necessary the Contractor shall, unless otherwise
agreed, provide alf protection including flagmen, other personnel and all equipment for the protection of the
network operator's and the Contractor's personnel and assets, the public and including trains.

The network operator will provide training free of charge of the Contractor's flagmen and other personnel
performing protection duties. The Contractor shall consult with the Contract Supervisor, whenever he
considers that protection will be necessary, taking into account the minimum permissible clearances set out
in the Manual for Track Mainfenance (Document no. BBB0481):

+ Drawing no. BE-97 Sheet 1. Horizontal Clearances: 1065mm gauge (Annexure 1 sheet 1)
+ Drawing no. BE-97 Sheet 2: Vertical Clearances: 1065mm gauge (Annexure 1 sheet 2)

+ Drawing no. BE-97 Sheet 3: Clearances: Platform (Annexure 1 sheet 3)

+« Drawing no. BE-87 Sheet 5: Clearances: 610mm Gauge (Annexure 1 sheet 5)

The Contractor shall appoint a Responsible Representative to receive and transmit any inftrugtion which
may be given by the network operator personnel providing protection.

ROADS AND ROADS ON THE NETWORK OPERATOR’S PROPERTY

The Contractor shall take every reasonable precaution to prevent damage, to any, roads or bridges used
to obtain access to the site, and shall select routes, use vehicles, agd restrict loads so that any
extraordinary traffic as may arise from the moving of plant or materia{"téwer from the site shall be limited
as far as is reasonably possible.

The Contractor shall not occupy or interfere in any way withthe fi€e use of any public or private road,
right-of-way, path or street unless the Contract Supervisor has obtained the approval of the road
authority concerned.

CLEARANCES

No temporary works shail encroach on the appropriate minimum clearances set out in the Manual for Track
Maintenance (Document no. BBB0481);

» Drawing no. BE-97 Sheet 1. Horizbntal, Clearances: 1065mm gauge (Anhexure 1 sheet 1)
+ Drawing no. BE-97 Sheet 2:/eiticalCleérances: 1065mm gauge (Annexure 1 sheet 2)

» Drawing no. BE-97 Sheet3: Glearances: Platform (Annexure 1 sheet 3)

+ Drawing no. BE-9% Sheét 5: Clearances: 610mm Gauge (Annexure 1 sheet 5)
STACKING OFMATERIAL

The Contgactar shall not stack any material closer than 3m from the centre line of any railway line without
prior appraval of the’ Contract Supervisor.

EXCAVATION, SHORING, DEWATERING AND DRAINAGE

Unless otherwise approved by the Contract Supervisor any excavation adjacent to a railway line shall not
encroach on the hatched area shown in Figure 1.

;—i wRALK
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The Contractor shall provide, at his own cost any shoring, dewatering or drainage of any excavation unless
otherwise stipulated elsewhere in the Contract.

Where required by the Contract Supervisor, drawings of shoring for any excavation under or adjacent to a
railway line shall be submitted and permission to proceed, obtained before the excavation is commeniced.

The Contractor shall prevent ingress of water to the excavation but where water does enter, he shall
dispose of it as directed by the Contract Supervisor.

The Contractor shall not block, obstruct or damage any existing drains either above or below ground level
unless he has made adequate prior arrangements to deal with drainage.

FALSEWORK FOR STRUCTURES

Drawings of falsework for the construction of any structure over, under or adjacent to any railway line shail
be submitted to the Contract Supervisor and his permission to proceed obtained before the falsework is
erected. E-ach drawing shall be given a title and a distinguishing number and shall be signed by a registered
professional engineer cerifying that he has checked the design of the falsework and that the drawings are
correct and in accordance with the design.

After the falsework has been erected and before any load is applied, the Contractor shall submit to the
Contract Supervisor a certificate signed by a registered professional engineer certifying that he has checked
the falsework and that it has been erected in accordance with the drawings. Titles and numbers ofgfhe
drawings shall be stated in the certificate. Notwithstanding permission given by the Contract Supervisor to
proceed, the Contractor shall be entirely responsible for the safety and adequacy of the falsework.

PILING

The Contract Supervisor will specify the conditions under which piles may be installé@ en.the hetwork
operator's property,

UNDERGROUND SERVICES

No pegs or stakes shall be driven or any excavation made before the Contractor has established that there
are no underground services which may be damaged thereby.

Any damage shall be reported immediately to the Contract Superdsdr, or to the official in charge at the
nearest station, or to the traffic controller in the case of centraliSedtraffic control.

BLASTING AND USE OF EXPLOSIVES

When blasting within 500m of a railway line, the Cofitractof shall observe the requirements stipuiated in
this specification.

No blasting shail be carried out except with\theprior written permission of the Contract Supervisor and
under such conditions as he may impe&e.

On electrified lines the Contractorshall@lso gbtain the permission of the Electrical Officer (Contracts) before
blasting, and shall give at least 2\daygsfiotice of his intention to blast. No blasting shall be done in the
vicinity of electrified lines unless & member of the network operator's electrical personnel is present,

The Contractor shall@rrange forthe supply, transport storage and use of explosives.

The Contractorghall have Jabour, tools and plant, to the satisfaction of the Contract Supervisor, available
on the site to Clearfrmediately any stones or debris deposited on the track or formation by blasting, and
to repairgny gamage to the track or formation immediately after blasting. Repairs to the track shall be
carried ot 0fly under the supervision of a duly authorised representative of the network operator.

The Contractor shall notify the Contract Supervisor of his intention to blast at least 21 days before the
commencement of any blasting operations.

Before any blasting is undertaken, the Contractor and the Contract Supervisor shall jointly examine and
measure up any buildings, houses or structures in the vicinity of the proposed blasting to establish the
extent of any existing cracking or damage to such structures, etc. The Contractor, shall, subject to the
provisions stipulated in the Contract Insurance Policy, make good any deterioration of such buildings,
houses, or structures, which, in the opinion of the Contract Supervisor, was directly caused by the
blasting.

After completion of the blasting the Contractor shall obtain a written clearance from each fandowner in
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the vicinity of the blasting operations to the effect that all claims for compensation in respect of damage
caused by the blasting operations to their respective properties, have been settled.

The Contractor shail provide proof that he has complied with the provisions of clauses 10.17.1 to 10.17.4 of
the Explosives Regulations (Act 26 of 1956 as amended).

Blasting within 500m of a railway line will only be permitted during intervals between trains. A person
appointed by the Contract Supervisor, assisted by flagmen with the necessary protective equipment, will be
in communication with the controlling railway station.

Only this person will be autharised to give the Contractor permission to blast, and the Contractor shall obey
his instructions implicitly regarding the time during which blasting may take place.

The flagmen described in clause14.10, where provided by the network operator, are for the protection of
trains and the network operator’s property only, and their presence does not relieve the Contractor in any
manner of his respansibilities in terms of Explosives Act or Regulations, or any obligation in terms of this
Contract.

The person described in clause 14.10 will record in a book provided and retained by the network operator,
the dates and times:-

(i) when each request is made by him fo the controlling station for permission to blast;
(i} when biasting may take place;

{iil) when blasting actually takes place; and

{iv) when he advises the controlling station that the line is safe for the passage of trains.

Before each blast the Contractor shall record in the same book, the details of the blast to be'earied out. The
person appointed by the Contract Supervisor and the person who will do the blagtinghshall both sign the
book whenever an entry described in clause 14.12 is made.

RAIL TROLLEYS

The use of rail trolleys or trestle trolleys on a railway line for workimgyon high voitage equipment will be
permitted only if approved by the Contract Supervisor and under th& conditions stipulated by him.

All costs in connection with trolley working and any train pbtectiopn Services requested by the Contractor
shall, be borne by the Contractor, unless otherwise agreed.

SIGNAL TRACK CIRCUITS

Where signal track circuits are installed, the Confgactor SWall ensure that no material capable of conducting
an electrical current makes contact between Tails of railway lineflines.

No signal connections on track-citglited Miacks shall be severed without the Contract Supervisor's
knowledge and consent,

PENALTY FOR DELAYS TO TRAINS

If any trains are delayg@ byMhe\Contractor and the Contract Supervisor is satisfied that the delay was
avoidable, a penaltydwill be imposed on the Contractor as stipulated in the contract, for the period and
number of trains delayed.

SURVEY BEEACONS"AND PEGS

The Cpnfyagtor shall not on any account move or damage any beacon, bench mark, reference mark,
signalor trigonometrical station in the execution of the Works without the written approval of the Contract
Supervisor.

Should the Contractor be responsibfe for any such occurrence, he shail report the circumstances to the
Contract Supervisor who will arrange with the Director-General of Surveys for replacement of the beacon
or mark at the cost of the Contractor.

The Contractor shall not move or damage any cadastral or mining beacon without the written approvat of
the Contract Supervisor and before it has been referenced by a registered land surveyor. Any old
boundary beacon, which becomes an internal beacon on creation of new boundaries, shall not be moved
without the written approval of the Contract Supervisor,
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Should the Contractor move or damage any cadastral or mining beacon without authority, he shall be
responsible for having it replaced, at his cost, by a fand surveyor.

The Contractor shall preserve ali pegs and bench marks. Such survey points shall not be removed
without the written approval of the Contract Supervisor. Should any peg or benchmark be removed
without authority, the Contract Supervisor will arrange for its replacement and the cost will be recovered
from the Contractor. No claim will be considered for delay in replacing any such peg or bench mark. Each
peg replaced shall be checked by the Contractor.

Where a new boundary has been established, beacons on the fence line shall not be disturbed, and
fence posts or anchors may not be placed or excavations made within 0.6 m of any beacon without the
prior written approval of the Contract Supervisor.

TEMPORARY LEVEIL. CROSSINGS

The Contract Supervisor may, on request of the Contractor, and if necessary for the purpose of execution
of the Works, permit the construction of a temporary level crossing over a railway a line at a position
approved by the Contract Supervisor and at the Contractor's cost. The period for which the temporary
level crossing is permitted will be at the discretion of the Contract Supervisor.

The Contractor will provide protection and supervise the construction of the road over the track(s) and
within the railway servitude at the level crossing, as well as the erection of all road sighs and heighit
gauges. All cost to be borne by the applicant.

The Contractor shall exercise extreme caution in carrying out this work, especially in respect of damage
to tracks, services, overhead power and communications routes and prevent contact with “liye” overhead
electrical eguipment.

Unless otherwise agreed, the Confractor will provide the service deviations or alteratiens™testhe network
operator’s track-, structure-, drainage-, electrical-, telecommunications- and trajh authofigation systems
to accommodate the level crossing.

The Contractor shall take all necessary steps including the provision of gates, locks and, where
necessary, watchmen to restrict the use of the temporary level crossing¥esimself and his employees, his
subcontractors and their employees, the staff of the network opefatof) and 1 such other persons as the
Contract Supervisor may permit and of whose identity the Contraéiofwill be advised. If so ordered by the
Contract Supervisor, the Contractor shall provide persons 16 cortgolNpad traffic using the temporary fevel
crossing. Such persons shalf stop all road traffic when anylapproaching train is within seven hundred and
fifty (750) metres of the temporary level crossing, afd shall*met@llow road traffic to proceed over it until
the lines are clear.

The Contractor shall maintain the temporagy, leviel crossing within the railway servitude in good condition
for the period it is in use. A temporary agreefent with the road authority to be concluded for the
maintenance of the level crossing outstde therailway servitude.

When the temporary level crossinglissffio longer required by the Contractor, or permitted by the network
operator, the Contractor shall(at Ris owp’Cost remove it and restore the site and the network operator's
track-, structure-, drainage-, &lectfigal-, telecommunications- and train authorisation systems to its
original condition. Wogl¢overtheitracks and within the railway servitude will be supervised by the network
operator.

COMPLETIONOF THEWORKS

On complétioh ofithe works, the Contractor shall remove all the remaining construction plant and material
from the'site, other than material which is the property of the network operator, and leave the site in a
clean? neatiand tidy condition. If material and plant is required for the liability and maintenance period the
Contract supervisor must authorise it's retention on site.

PROTECTION OF PERSONS AND PROFPERTY

The Contractor shall provide and maintain ait lights, guards, barriers, fencing and watchmen when and
where necessary or as required by the Contract Supervisor or by any statutory authority, for the
protection of the Works and for the safety and convenience of the public.

Red, yellow, green or biue lights may not be used by the Contractor as they can be mistaken for signals,
Red, yellow, green or white flags shall only be used for protection by the Contractor. Within the precincts
of a port the Contractor shall obtain the permission of the Port Captain before installing any light.
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The Contractor shall take all the requisite measures and precautions during the course of the Works to:
(i) protect the public and property of the public,

{ii) protect the property and workmen of both the network operator and the Contractor,

(iii) avoid damage to and prevent trespass on adjoining properties, and

{iv) ensure compliance with any instruction issued by the Contract Supervisor or other authorised
person, and with any stipulation embodied in the contract documents which affects the safety of any
person or thing.

The network operator will provide, at its own cost, protection for the safe working of trains during such
operations as the Contract Supervisor may consider necessary. Protection by the network operator for
any purpose whatsoever, does not absolve the Contractor of his responsibilities in terms of the Contract,

The Contractor shall take all precautions and appoint guards, watchmen and compound managers for
prevention of disorder among and misconduct by the persons employed on the Works and by any other
persons, whether employees or not, on the work site and for the presetvation of the peace and protection
of persons and property in the direct neighbourhood. Any relocation of camps because of disorder shall
be at the Contractor's expense.

All operations necessary for the execution of the Works, including the provision of any temporary wafk
and camping sites, shall be carried out 0 as not to cause veldt fires, ground and environmental poliuion,
soil erosion or restriction of or interference with streams, furrows, drains and water supplies.

if the original surface of the ground is disturbed in connection with the Works, it shall be Made good By
the Contractor to the satisfaction of the land owner, occupier or responsible authority.

The Contractor shall take all reasonable steps to minimise noise and disturbancewhen cafying out the
Works, including work permitted outside normal working hours.

Dumping of waste or excess materials by the Contractor shall, in urban areas,_be done under the
direction and control of, and at sites made available by the local_authority. Dumping outside local
authority boundaries shali be done only with the express permissiop,and™inder the direction and control
of the Contract Supervisor.

The Contractor shall comply with environmental protectiongfieasures and specifications stipulated by the
Contract Supervisor and/or local and environmental authorities.

INTERFERENCE WITH THE NETWORK OPERATOR'S ASSETS AND WORK ON OPEN LINES

The Contractor shall not interfere in any mann&r whatSeever with an open line, nor shall he carry out any
work or perform any act which affects the sBeurity, use or safety of an open line except with the authority
of the Contract Supervisor and in thezpreésefee of a duly authorised representative of the network
operator.

The Contractor shall not carrySutt@ny work or operate any plant, or place any material whatsoever
nearer than three metres fromithelcenife line of any open line except with the written permission of the
Contract Supervisor and Subjectto stich conditions as he may impose.

Care must be taken@ot t&interfere with or damage any services such as overhead wire routes, cables or
pipes and optical™fibre, cable, except as provided for the work specified. The Contractor will be held
responsible faf any.damége to or interruption of such services arising from any act or omission on his
part or of”any @f his employees, or persans engaged by him on the Works. The cost of repairing,
replaging ordestoring the services, as well as all other costs arising from any damage to services, shall
be barfie by, and will be recovered from the Contractor.

Authority granted by the Contract Supervisor and the presence of an authorised representative of the
network operator in terms hereof, shall not relieve the Contractor of his duty to comply with this
specification.

ACCESS, RIGHTS-OF-WAY AND CAMPSITES

Where entry onto the network operator's property is restricted, permission to enter will be given only for
the purpose of carrying out the Works and will be subject to the terms and conditions laid down by the
network operator.

The Contractor shall arrange for campsites, workplaces and access thereto as well as for any right-of-
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244
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251
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way over private property to the site of the Works, and for access within the boundaries of the network
operator's property. The owners of private property to be traversed shall be approached and treated with
tact and courtesy by the Contractor, who shall, if necessary, obtain a letter of introduction to such
property owners from the Contract Supervisor.

The Contractor shall be responsible for the closing of all gates on roads and tracks used by him or his
employees. Except with the prior approval of the Contract Supervisor and the owner or occupier of any
private fand to be traversed, the Contractor shalf not cut, lower, damage, remove or otherwise interfere
with any fence or gate which is either on the network operator's property or on private property and which
restricts access to the Works. Where such approval has been given, the Contractor shall prevent enfry of
animals or unauthorised persons onto the network operator's or private property, and shall make the
fences safe against trespass at the close of each day's work.

The Contractor shall take all reasonable steps to confine the movement of vehicles and plant to the
approved right-of-way to minimise damage to property, crops and natural vegetation.

When access is no longer required, and before completion of the Works, the Contractor shall repair,
restore or replace any fence or gate damaged during execution of the Works to the satisfaction of the
Contract Supervisor and shall furnish the Contract Supervisor with a certificate signed by the owner and
occupier of land over which he has gained access to a campsite, workplace and the Works, certifying
that the owner and occupier have no claim against the Contractor or the network operator arising from
the Contractor's use of the land. Should the Contractor be unable to obtain the required certificates He
shall report the circumstances to the Contract Supervisor.

SUPERVISION

The Contract Supervisor will provide overali technical superintendence of the Works, and maydirett the
Contractor in terms of the provisions of the Contract or in respect of any measures Whiteh the Contract
Supervisor may require for the operations of the network operator, the safety©ftraing, property and
workmen of the network operator, and for the safety of other property and pers@ns. The Contractor shall
carry out the directions of the Contract Supervisor. The superintendence exacisel by the Contract
Supervisor, including any agreement, approval, refusal or withdrawal oflany approval given, shall not
relieve the Contractor of any of his duties and liabilities under the. COnttact, and shall not imply any
assumption by the network operator or by the Contract Supervigér ofithe legal and other responsibilities
of the Contractor in carrying out the Works.

The Contract Supervisor may delegate to any deputy or othler person, any of his duties or functions under
the Contract. On receiving notice in writing of such d&f@gatien,_the Contractor shall recognise and obey
the deputy or person to whom any such duties of functibns have been delegated as if he were the
Contract Supervisor.

The Contractor shall exercise supervision oy&gthe Works at all times when work is performed or shall be
represented by an agent having full powet and authority to act on behalf of the Contractor. Such agent
shall be competent and responsiblé, apd haye adequate experience in carrying out work of a similar
nature to the Works, and shall exefgi§e psrsonal supervision on behalf of the Contractor. The Contract
Supervisor shall be notified in Writig ofstich appointment which will be subject to his approval.

The Contractor or his duly duthdrised agent shall be available on the site at all times while the Works are
in progress to receivg therdersand directions of the Contract Supervisor.

HOUSING OF EMBLOYEES

The Contragtor{shall, where necessary, make his own arrangements for suitable housing of his
employées._Wherétemporary housing is permitted by the Contract Supervisor on any part of the site, the
Confvgttorishall provide suitable sanitation, fighting and potable water supplies in terms of the
requirements’ of the local authority or the current network operator's specification; Minimum Communal
Heaith Requirements in Areas outside the Jurisdiction of a Local Authority - E.4B, as applicable.

Fouling the area inside or outside the network operator's boundaries shall be prevented. The Contractor
will be called upon by the Contract Supervisor to dispose of any foul or waste matter generated by the
Contractor.

OPTICAL FIBRE CABLE ROUTES
The Contractor shali not handle, impact, move or deviate any optical fibre cable without prior approval.

Works that in any way affect the optical fibre cable requires prior approval from the Contract Supervisor
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who will determine the work method and procedures to be followed.
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PART B - SPECIFICATION FOR WORK NEAR HIGH-VOLTAGE ELECTRICAL EQUIPMENT

27.0 GENERAL

271 This specification is based on the contents of Transnet's publicaton ELECTRICAL SAFETY
INSTRUCTIONS, as amended, a copy of which will be made available on loan to the Contractor for the
duration of the contract.

These instructions apply to all work near “live” high-voltage equipment maintained and/or operated by the
network operator, and the onus rests on the Contractor to ensure that he obtains a copy.

27.2  This specification must be read in conjunction with and not in lieu of the Electrical Safety instructions.

27.3  The Centractor's attention is drawn in particular to the contents of Part |, Sections 1 and 2 of the Electrica
Safety Instructions.

274  The Electrical Safety Instructions cover the minimum safety precautions which must be taken to ensure safe
working on or near high-voltage electrical equipment, and must be observed at all times. Should additional
safety measures be considered necessary because of peculiar local conditions, these may be ordered by
and at the discretion of the Electrical Officer (Contracts).

27.5  The Contractor shall obtain the approval of the Electrical Officer (Contracts) before any work is done which
causes or could cause any portion of a person's body or the tools he is using or any equipment he'ls
handling, to come within 3 metres of any “live” high-voltage equipment.

278  The Contractor shall regard afl high-voltage equipment as “live” unless a work permit is in force.,

27.7  Safety precautions taken or barriers erected shall comply with the requirements of the Elégtrieal @fficer
(Contracts), and shall be approved by him before the work to be protected is undertakefiBythedContractor.
The Contractor shall unless otherwise agreed, bear the cost of the provision of the /ffiers‘and other safety
precautions required, including the attendance of the network operator's staff wherg this isneCessary.

27.8  No barrier shall be removed unless authorised by the Electrical Officer (Contfacts).

28.0 WORK ON BUILDINGS OR FIXED STRUCTURES

28.1  Before any wark is carried out or measurements are taken on ahygfart of a building, fixed structure or
earthworks of any kind above ground level situated within 3 meltesiof “live” high-voitage equipment, the
Electrical Officer (Contracts) shall be consulted to ascertaini the conditions under which the work may be
carried out.

28.2  No barrier erected to comply with the requirements of the £lectrical Officer {Contracts) shall be used as
temporary staging or shuttering for any part of theWorks.

28.3  The shuttering for bridge piers, abutmept$,retainifdwalls or parapets adjacent to or over any track may be
permitted to serve as a barrier, provided thatiblextends at least 2,5 metres ahove any working level in the
case of piers, abutments and retalging walls and 1,5 metres above any working level in the case of
parapets.

29.0 WORK DONE ON OR QUTSIDE OF ROLLING STOCK, INCLUDING LOADING OR UNLOADING

291 No person may stanflcliftb or work, whilst on any platform, surface or foothold:

29141 higherghan/the nefmal unrestricted access way, namely -

29.1.1.1 axternal walkways on diesel, steam and electric locomotives, steam heat vans, etc. and

29.11.2 walkways between coaches and locomotives.

281.2 of restricted access ways in terms of the Electrical Safety Instructions namely -

29.1.2.1 the floor level of open wagons

29122 external walkways or decks of road-rail vehicles, on-track maintenance machines and material

trains.

2913 Unauthorised staff working on these platforms must be directly supervised by duly authorised

persons in terms of clause 607.1.3 of the Electrical Safety Instructions. These persons must
attend the relevant electrical safety module training. A letter of training must then be issued by an
accredited training authority. A Category C Certificate of Authority must be obtained from the
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local depot examining officer,

When in the above positions no person may raise his hands or any equipment he is handling above his
head.

In cases where the Contractor operates his own rail mounted equipment, he shall arrange for the walkways
on this plant to be inspected by the Electrical Officer (Contracts) and approved, before commencement of
work.

The handling of long lengths of material such as metal pipes, reinforcing bars, etc should be avoided, but if
essential they shall be handled as nearly as possible in a horizontal position below head height.

The Responsible Representative shall warn all persons under his control of the danger of being near “live”
high-voltage equipment, and shall ensure that the warning is fully understood.

Where the conditions in clauses 30.1 to 30.4 cannot be observed the Electrical Officer (Contracts), shall be
notified. He will arrange for suitable Safety measures to be taken. The Electrical Officer (Contracts), may in
his discretion and in appropriate circumstances, arrange for a suitable employee of the Contractor to be
specially trained by the network operator and at the Contractor's cost, as an Authorised Person to wark
closer than 3 metres from “live” overhead conductors and under such conditions as may be imposed by the
senior responsible electrical engineer of the network operator.

USE OF EQUIPMENT
Measuring Tapes and Devices

Measuring tapes may be used near “live” high-voltage equipment provided that no part of ahy tape or a
person's body comes within 3 metres of the “live” equipment.

In windy conditions the distance shalt be increased to ensure that if the tape should fall ifwvill obbe blown
nearer than 3 metres from the "live” high-voltage equipment.

Special measuring devices onger than 2 metres such as survey sticks and rgds malwbedsed if these are of
non-conducting material and approved by the responsible Electrical Engineér of the network operator, but
these devices must not be used within 3 metres of “live” high-voltage eguipient in rainy or wet conditions.

The assistance of the Electrical Officer (Contracts) shall be requested when measurements within the limits
defined in clauses 31.1.1 to 31.1.3 are required.

The restrictions described in 31.1.1 to 31.1.3 do not apply of, a briflge deck between permanent parapets
nor in other situations where a barrier effectively prevefts contactwith the “live” high-voltage equipment.

Portable Ladders

Any type of portable ladder longer then 2 metfeSay only be used near “live” high-voltage equipment under
the direct supervision of the Responsible Representative. He shall ensure that the ladder is always used in
such a manner that the distance froffi thesbase of the fadder to any "five” high-voltage equipment is greater
than the fully extended length of the ladder plus 3 metres. Where these conditions cannot be observed, the
Electrical Officer (Contracts) shall be\gdviged, and he will arrange for suitable safety measures to be taken,

CARRYING AND HANDLINGWATERIAL AND EQUIPMENT

Pipes, scaffoldinggiromgheets: reinforcing bars and other material which exceeds 2 metres in length shall
be carried compietely beleW head height near "live” high-voltage equipment. For maximum safety such
material should heCarried by two or more persons so as to maintain it as nearly as possible in a horizontal
position.{fhe utmost care must be taken to ensure that no part of the material comes within 3 mefres of any
“live” high-vgltage equipment.

Long lengths of wire or cable shall never be run out in conditions where a part of a wire or cable can come
within 3 metres of any "five" high-voltage equipment unless the Electrical Officer (Contracts) has been
advised and has approved appropriate safety precautions.

The presence of overhead power lings shall always be taken account of especially when communications
lines or cables or aerial cables, stay wires, etc. are being erected above ground level.

PRECAUTIONS TO BE TAKEN WHEN ERECTING OR REMOVING POLES, ANTENNAE, TREES ETC.

A pole may be handled for the purpose of erection or removal near high-voltage equipment under the
following conditions:

Page 13 of 14



2BD38210 Version 1

32.2

32.3

33.0
33.1

34.0
34.1

342

34.3

34.4

34.5
35.0
35.1

352

36.0
36.1
36.2

36.3

(i) If the distance between the point at which the pole is to be erected or removed and the nearest “Jive”
high-voltage equipment is more than the length of the pole plus 3 metres, the work shall be supervised by
the Responsible Representative.

(in) If the distance described in (i) is less than the length of the pole plus 3 metres, the Electrical Officer
(Contracts) shall be consulted to arrange for an Authorised Person to supervise the work and to ensure that
the pole is earthed where possible. The pole shall be kept in contact with the point of erection, and
adequate precautions shall be taken to prevent contact with “live” high-voltage equipment.

The cost of supervision by an Authorised Person and the provision of earthing shall, uniess otherwise
agreed, be borne by the Contractor.

The provisions of clauses 33.1 and 33.2 shall afso apply to the erection or removal of columns, antennae,
trees, posts, etc.

USE OF WATER

No water shall be used in the form of a jet if it can make contact with any “live” high-voitage equipment or
with any person working on such equipment.

USE OF CONSTRUCTION PLANT

“Construction plant” entails all types of plant including cranes, piling frames, boring machines, excavator®)
dragiines, dewatering equipment and road vehicles with or without lifting equipment.

When work is being undertaken in such a position that it is possible for construction plant or its load t6"€ame
within 3 metres of “live” high-voltage equipment, the Electrical Officer (Contracts) shali be congulted. He will
arrange for an Authorised Person to supervise the work and to ensure that the plant is adedquatély earthed.
The Electrical Officer (Contracts) will decide whether further safety measures are neces$any

The cost of any supervision by an Authorised Person and the provision of earthidg shall, Upless otherwise
agreed, be borne by the Contractor.

When loads are handied by cranes, non-metallic rope hand lines shall be used, affixed to such loads so as
to prevent their swinging and coming within 3 metres of "live" high-voltage €§uipment.

Clauses 35.1 to 35.4 shall apply mutatis mutandis to the use of maatep@nce machines of any nature.
WORK PERFORMED UNDER DEAD CONDITIONS UNDER COVERIOF A WORK PERMIT

If the Responsible Representative finds that the wgrk canhetsie done in safety with the high-voltage
electrical equipment “live”, he shall consult the Electrigal Officer (Contracts) who will decide on the action to
be taken.

if a work permit is issued the Responsible Represéntative shall-

(i) before commencement of work gAsure thatithe fimits within which work may be carried out have been
explained to him by the AuthorigedhPérson who issued the permit to him, and that he fully understands
these limits.

(ii) sign portion C of the pérmif before commencement of work;

(iii) explain to all persgnsfinder his control the limits within which work may be carried out, and ensure that
they fully understang these Jifits;

(iv) care fopthhe 'séfety Of ali persons under his control whilst work is in progress: and

(v} withdraw’all personnel under his controf from the equipment on completion of the work before he signs
portion D ofithe work permit.

TRACTION RETURN CIRCUITS IN RAILS
DANGEROCUS CONDITIONS CAN BE CREATED BY REMOVING OR SEVERING ANY BOND.

Broken rails with an air gap between the ends, and joints at which fishplates are removed under "broken
bond" conditions, are potentially fethal. The rails on either side of an air gap between rail ends on electrified
lines shall not be touched simuitaneously until rendered safe by the network operator personnel.

The Contractor shall not break any permanent bonds between rails or between rails and any structure. He
shall give the Contract Supervisor at least 7 days written notice when removal of such bonds is necessary.

Page 14 of 14



BBD8210 Version 1

36.4  No work on the track which involves interference with the traction return rail circuit either by cutting or
removing the rails, or by removal of bonds shall be done uniess the Flectrical Officer {Contracts) is
consulted. He will take such precautions as may be necessary to ensure continuity of the retum circuit
before permitting the work to be commenced.

37.0 HIGH-VOLTAGE ELECTRICAL EQUIPMENT NOT MAINTAINED AND/OR OPERATED BY THE
NETWORK OPERATOR

Where the work is undertaken on or near high-voltage electrical equipment which is not maintained and/for
operated by the network operator, the Occupationat Health and Safety Act No. 85 of 1993, and Regulations
and Instructions, or the Mines Health and Safety Act (Act 29 of 1996), shall apply.

Such equipment includes:-
(i} Eskom and municipal equipment;
(i) The Contractor's own power supplies; and

{iti) Electrical equipment being installed but not vet taken over from the Contractor.

END
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Cotract Data

The works shall be performed at Sycamore, Malelane, Acornhoek, Phalaborwa and Droogiand 3Kv
DC Traction Substation.
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