TRANSNET

T

TRANSNET FREIGHT RAIL, a division of

TRANSNET SOC LTD
Registration Number 1990/000900/30

[hereinafter referred to as Transnet]

REQUEST FOR QUOTATION [RFQ] NO: CRAC-KGG-12310

SUPPLY, INSTALL, COMMISION AND TESTING OF INDOOR/OUTDOOR SUBSTATION
EQUIPMENT.

REQUIRED AT SWARTGROND SUBSTATION

ISSUE DATE : 23 OCTOBER 2013

BRIEFING SESSION VENUE: NO: SWARTGROND SUBSTATION (NORTHWEST
PROVINCE)

BRIEFING SESSION/DATE: 31 OCTOBER 2013 @ 10:00

CLOSING DATE : 12 NOVEMBER 2013
CLOSING TIME : 10:00
OPTION DATE : 06 FEBRUARY 2014

FOR DIRECTION/SITE CONTACT MAKHANYA MPHATSOANE ON (011 950
1230/071 856 6688)

PLEASE BRING THE VALID DOCUMENT ON THE DAY OF BRIEFING AND ALSO MAKE SURE
THAT YOU BRING YOUR SAFETY SHOES AND REFLECTIVE VEST ON SITE. (COMPULSORY)
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Section 1

NOTICE TO BIDDERS

Quotations which must be completed as indicated in Section 2 of this RFQ are to be submitted as follows:

METHOD: Post and/or courier]

CLOSING VENUE: THE SECRETARY, TRANSNET ACQUISITION COUNCIL GROUND FLOOR
TENDER BOX INYANDA HOUSE 1, 21 WELLINGTON ROAD, PARKTOWN,
JOHANNESBURG, 2001

1 Responses to RFQ

Responses to this RFQ [Quotations] must not include documents orreference relating to any other

quotation or proposal. Any additional conditions must be embodied in amaccempanying letter.

2 Broad-Based Black Economic Empowerment [B-BBEE]

Transnet fully endorses and supports the Governments Broad=Based Black Economic Empowerment
Programme and it would therefore prefer to do business with local business enterprises who share these
same values. Transnet will accordingly allow a “preference™to companies who provide a valid B-BBEE

Verification Certificate. All procurement transactions Will be evaluated accordingly.

2.1  B-BBEE Scorecard and Rating

As prescribed in terms of the Preferential Procurement Policy Framework Act (PPPFA), Act 5 of
2000 and its Regulations, Respondents are to note the following:

¢ Functionality is included'at a*pre-qualification stage with a prescribed percentage threshold .

e Proposals will_be evaluated on price which will be allocated 80 or 90 points and preference
which will bé allocated 20 or 10 points, dependent on the value of the Goods or Services.

¢ The 80/20.preference point system applies where the acquisition of the Goods or Services will
be less than R1 000 000.00.

o {If the.80/20 preference point system is stipulated and all Bids received exceed R1 000 000.00,
the'RFQ will be cancelled.

e The 90/10 preference point system applies where acquisition of the Goods or Services will
exceed R1 000 000.00

e If the 90/10 preference point system is stipulated and all Bids received are equal to or below
R1 000 000.00, the RFQ will be cancelled.

o In this RFQ, Transnet will apply 80/20 / 90/10 preference point system prescribed in the
PPPFA.

In compliance with the Government Gazette No 34612, Notice No. 754 dated 23 September 2011,
as from 1 October 2011 valid B-BBEE Verification Certificates must be issued by:

Respondent’s Signature Date & Company Stamp
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)] Verification Agencies accredited by the South African National
Accreditation System [SANAS]; or

(i) Registered Auditors approved by the Independent Regulatory Board of Auditors
[IRBA], in accordance with the approval granted by the Department of Trade and
Industry.

Enterprises will be rated by such agencies based on the following:

a) Large Enterprises [i.e. annual turnover greater than R35 million]:

e Rating level based on all seven elements of the B-BBEE scorecard

b) Qualifying Small Enterprises — QSE [i.e. annual turnover between R5 million and
R35 million]:
° Rating based on any four of the elements of the B-BBEE scorecard

c) Exempted Micro Enterprises — EME [i.e. annual turnover less than R5 million]:

In accordance with B-BBEE Codes of Good Practice [Statement, 0007Section 4], any enterprise with
an annual total revenue of R 5 million or less qualifies as@n EME.

e Automatic rating of B-BBEE Level 4 irrespective of racewer.ownership

e Black ownership greater than 50% or BlackaMomen ownership greater than 50% automatically
qualify as B-BBEE Level 3

Sufficient evidence to qualify as an EME would be,a certificate (which may be in the form of a letter)

from an auditor or accounting officer ‘or a certificate from a Verification Agency accredited by

SANAS. The certificate must confirm the company’s turnover, black ownership / black female

ownership, B-BBEE status level and validity date.

Respondents are required taxfurnish proof of the above to Transnet. [i.e. a valid detailed scorecard
as stipulated above inféspect of Large Enterprises and QSEs, or a valid certificate in respect of
EMEs].

Transnet will accordingly allocate a maximum of 10/20 [ten/twenty] points in accordance with
the 80/20 /.90/10 preference point system prescribed in the Preferential Procurement Policy
Framework Act (PPPFA), Act 5 of 2000 and its Regulations to the Respondent’s final score based on

an entity’s B:BBEE scorecard rating. [Refer Annexure A- B-BBEE Preference Points Claim
Formyfor firther details].

NuB./Failure to submit a B-BBEE certificate, which is valid as at the Closing Date of this RFP, will
result'in a score of zero being allocated for B-BBEE.

[Refer clauseError! Reference source not found. below for Returnable Documents required]

3 Communication

Quotations are requested from interested respondents to supply the above mentioned to Transnet
Freight Rail.

On or after 23 October 2013 RFQ documents may be inspected at and are obtainable from the office of
Transnet freight Rail, Tender advice centre, ground floor, Inyanda House 1, 21 Wellington Road.

Respondent’s Signature Date & Company Stamp
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Respondents are warned that a response will be liable for disqualification should any ‘

attempt be made by a Respondent either directly or indirectly to canvass any officer(s) or
employee of Transnet in respect of this RFQ between the closing date and the date of the award of the

business.

A Respondent may, however, before the closing date and time, direct any written enquiries relating to
the RFQ to the following Transnet employee:

Name: Tshiamo Motitswe

Email: Tshiamo.motitswe@transnet.net

Telephone: 011 584 11 44

Respondents may also, at any time after the closing date of the RFQ, communicate with the Secretariat

of the Transnet Acquisition Council on any matter relating to its RFQ response:
Name Prudence Nkabinde
Telephone 011 544 9486

Email Prudence.nkabinde@transnet.net

PLEASE BRING THE VALID DOCUMENT ON THE.DAY OF BRIEFING AND ALSO MAKE
SURE THAT YOU BRING YOUR SAFETY SHOES'AND REFLECTIVE VEST ON SITE

A non-refundable tender fee of R150.00 (inclusive of Vat)'is applicable per tender (listed below).

Payment is to be made to Transnet Freight Rail, Standard Bank Account number 203158598, Branch code
004805. The deposit slip must reflect the teader number CRAC-KGG-12310 and the Company Name.
Receipt/s to be presented prior to collection of the tender/s.

NOTE: This amount is not refundable.

Tenders in duplicate must reachethetChairperson, TRANSNET Freight Rail Acquisition Council, Ground floor, tender
box, Inyanda House 1, 21 Wellingten Read, Parktown before the closing hour on 12 November 2013, and must be
enclosed in a sealed envelope which must have inscribed on the outside: CRAC-KGG-12310:Supply, install,
commission and testing of ifdeor/outdoor Swartgrond substation equipment.

4 Tax Clearance

The Respondent’s=original valid Tax Clearance Certificate must accompany the Quotation. Failure to
provide this document with the RFQ submission will result in disqualification.

5 VAT Registration
The valid VAT registration number must be stated here: [if applicable].

6 Legal Compliance

The successful Respondent shall be in full and complete compliance with any and all applicable national

and local laws and regulations.

7 Changes to Quotations

Changes by the Respondent to its submission will not be considered after the closing date and time.

Respondent’s Signature Date & Company Stamp
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8 Pricing

Al prices must be quoted in South African Rand on a fixed price basis, excluding VAT.

9 Prices Subject to Confirmation

Prices quoted which are subject to confirmation will not be considered.

10 Negotiations

Transnet reserves the right to undertake post-tender negotiations with selected Respondents or any

number of short-listed Respondents.

11 Binding Offer

Any Quotation furnished pursuant to this Request shall be deemed to be an offer. Any exceptions to this
statement must be clearly and specifically indicated.

12 Disclaimers

Transnet is not committed to any course of action as a result of'itsissuance of this RFQ and/or its receipt

of a Quotation in response to it. Please note that Transnet reserves the right to:

. modify the RFQ's goods / service(s) and requesSt Respondents to re-bid on any changes;

° reject any Quotation which does not conform, tovinstructions and specifications which are detailed
herein;

° disqualify Quotations submitted after the statéd submission deadline;

® not necessarily accept the lowest priced Quotation;

° reject all Quotations, if it so decides;

. place an order in connection With*this Quotation at any time after the RFQ’s closing date;

e award only a portion df the proposed goods / service/s which are reflected in the scope of this RFQ;

o split the award of the order/$ between more than one Supplier/Service Provider; or

° make no award atall.

In addition, Trahénet feserves the right to exclude any Respondent from the bidding process who has
been convicted.of.a serious breach of law during the preceding 5 [five] years, including but not limited to
breaches of the, Competition Act 89 of 1998. Respondents are required to indicate below whether or not
they*have,been found guilty of a serious breach of law during the past 5 [five] years:

I/We do hereby certify that J/we
have/have not been found guilty during the preceding 5 [five] years of a serious breach of law,

including but not limited to a breach of the Competition Act, 89 of 1998, by a court of law, tribunal or
other administrative body. The type of breach that the Respondent is required to disclose excludes
relatively minor offences or misdemeanours, e.g. traffic offences.

Where found guilty of such a serious breach, please disclose:

Respondent’s Signature Date & Company Stamp
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NATURE OF BREACH:

DATE OF BREACH:

Furthermore, I/we acknowledge that Transnet SOC Ltd reserves the right to exclude any Respondent
from the bidding process, should that person or entity have been found guilty of a serious breach of law,

tribunal or regulatory obligation.

13 EVALUATION CRITERIA
Essential documents
Letter of good standing (workman'’s compensation)
Company safety plan
Prequalification criteria (Mandatory documents)
Compliance to specification in line with a scope of work
Delivery period

Experience in related field

CATEGORY: COMMECIAL (SCORING MATRIX)
Competitive pricing

B-BBEE certificate and scorecard

Transnet will utilise the following ‘eriteria [not necessarily in this order] in choosing a Supplier/Service Provider, if
S0 required:

e  Administrativesresponsiveness - Completeness of response and returnable documents

s  Substantive responsiveness — Prequalification criteria, if any, must be met and whether the Bid

materially comiplies with the scope and/or specification given

Technital threshold of 60%: Compliance to specification, delivery period, Experience in related field,
e * Companies who do not meet the criteria will be disqualified, and the ones who qualify will be further
evaluated.
e  Weighted evaluation based on 80/20 or 90/10 preference point system as indicated in paragraph 2:
- Pricing and price basis [firm] - whilst not the sole factor for consideration, competitive pricing
and overall level of unconditional discounts’ will be critical
- B-BBEE status of company

1 Only unconditional discounts will be taken into account during evaluation. A discount which has been offered
conditionally will, despite not being taken into account for evaluation purposes, be-implemented when payment is
affected.

Respondent’s Signature Date & Company Stamp
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Preference points will be awarded to a bidder for attaining the B-BBEE status level of

contribution in accordance with the table below:

B-BBEE Status Level Number of points Number of points
of Contributor (90/10 system) (80/20 system)
1 10 20
2 9 18
3 8 16
4 5 12
5 4 8
6 3 6
7 2 4
8 1 2
Non-compliant 0 0
contributor
Validity Period

Transnet desires a validity period of 90 [ninety] days from the clesing’date of this RFQ.

This RFQ is valid until

Banking Details
BANK:

BRANCH NAME / CODE:

ACCOUNT HOLDER:

ACCOUNT NUMBER:

Company Registration

Registration number of company /€.C.
Registered name of company./.C.C.

Disclosure of Prices Quoted

Respondents*musthindicate here whether Transnet may disclose their quoted prices and conditions to

other Respondents:

YES NO

Returnable Documents

Returnable Documents means all the documents, Sections and Annexures, as listed in the tables

below.

a) Respondents are required to submit with their Quotations the mandatory Returnable

Documents, as detailed below.

Failure to provide all these Returnable Documents at the Closing Date and time of this

RFQ will result in a Respondent’s disqualification. Respondents are therefore urged to

ensure that all these Documents are returned with their Quotations.

Respondent’s Signature

Date & Company Stamp
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All Sections, as indicated in the footer of each page, must be signed, stamped and ‘

dated by the Respondent. Please confirm submission of these mandatory Returnable

Documents by so indicating [Yes or No] in the table below:

Returnable Documents

Submitted
[Yes or No]

SECTION 2 : Quotation Form

- Original valid Tax Clearance Certificate [Consortia / Joint Ventures / Sub-
contractors must submit a separate Tax Clearance Certificate for each party]

ANNEXURE .....coivnienen : Technical Submission/Questionnaire

b) In addition to the requirements of section (a) above, Respondents are further required to submit
with their Quotations the following essential Returnable Documents as detailed below.

Failure to provide all these Returnable Documents may reSult in a Respondent’s

disqualification. Respondents are therefore urged to ensure that all these documents

are returned with their Quotations.

All Sections, as indicated in the footer of each page, must be signed, stamped and dated by the

Respondent. Please confirm submission of these €ssential Returnable Documents by so indicating

[Yes or No] in the table below:

Returnable Documents Submitted
[Yes or No]
SECTION 1 : Notice to Bidders
- Valid B-BBEE Verification Certificate [RSA Large Enterprises and QSEs] Note:
failure to provide a valid B-BBEE.Verification Certificate at the closing date
and time of the tender gillyresult in an automatic score of zero being
aIIocated for B BBEE scorecard
- Valid B- BBEE certlflcate from audltor, accountlng ofF icer or SANAS accredlted
Verification Agency [RSA EMESs]
Note: failure torprovide a valid B-BBEE Verification Certificate at the closing
date and timé ofthe tender will result in an automatic score of zero being
allocated for,B-BBEE scorecard
- In the_casefof Joint Ventures, a copy of the Joint Venture Agreement or
writteh confirmation of the intention to enter into a Joint Venture Agreement
- SEETION®3 : Standard Terms and Conditions of Contract for the Supply of
Services to Transnet
SECTION 4 : Vendor Application Form
- Original cancelled cheque or bank verification of banking details
- Certified copies of IDs of shareholder/directors/members [as applicable]
- Certified copy of Certificate of Incorporation [CM29/CM9 name change]
- Certified copy of share certificates [CK1/CK2 if C.C.]
-  Entity’s letterhead
- Certrfled copy of VAT Regrstratlon Certlflcate [RSA entltles onIy]
Respondent’s Signature Date & Company Stamp
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Submitted
[Yes or No]

Returnable Documents

- Certified copy of valid Company Registration Certificate [if applicable]

- A signed letter from Respondent’s auditor or accountant confirming most
recent annual turnover figures

ANNEXURE A — B-BBEE Preference Points Claim Form

Respondent’s Signature Date & Company Stamp
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Section 2
QUOTATION FORM
I/We
hereby offer to supply the goods/services at the prices quoted in the Price Schedule below, in accordance

with the conditions related thereto.

I/We agree to be bound by those terms and conditions in:

e the Standard Terms and Conditions for the Supply of Goods or Services to Transnet [Section 3 hereof];

and

e any other standard or special conditions mentioned and/or embodied in this Request for Quotation.

I/We accept that unless Transnet should otherwise decide and so inform me/us, this Quotation [and, if
any, its covering letter and any subsequent exchange of correspondence]y together with Transnet’s
acceptance thereof shall constitute a binding contract between Transhet and me/us.

I/We further agree that if, after I/we have been notified of the aeeceptance of my/our Quotation, I/we fail
to deliver the said goods/service/s within the delivery lead-time quoted, Transnet may, without prejudice
to any other legal remedy which it may have, capCelithe order and recover from me/us any expenses
incurred by Transnet in calling for Quotations afresh afid/or having to accept any less favourable offer.

Price'Schedule

I/We quote as follows for the goods requiredson a “delivered nominated destination” basis, excluding

VAT:
Item o Unit of | unitprice | 1Ot
No Description of Goods Measure Quantity (ZAR) e
1 Supply, install, commission, and testing of
outdoor/indoor Swartgrond substation
equipment.
Delivery Lead-Time from date of purchase order: [days/weeks]

Notes/to Pricing:
a)y “All Prices must be quoted in South African Rand, exclusive of VAT

b)  To facilitate like-for-like comparison bidders must submit pricing strictly in accordance with this price
schedule and not utilise a different format. Deviation from this pricing schedule could result in a bid
being disqualified.

c) Please note that should you have offered a discounted price(s), Transnet will only consider such
price discount(s) in the final evaluation stage if offered on an unconditional basis

Respondent’s Signature Date & Company Stamp
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TRANSNEr
freight roil

TECHNOLOGY MANAGEMENT

i SPECIFICATION

AC PRIMARY CIRCUIT BREAKER CONTROL PANEL AND
AC/DC DISTRIBUTION PANEL FOR3kV T TION

SUBSTATION
Authors: Grade: Engineering Technician, D.0 TRV~ Z
Section: Technology Management, o "'_; - a
Approved: Grade: Senior Engineer L. Bore - /f'
Sectlon: Technology Management. / ~%/ B

Authorised; Grade: Principle Engineer. etzeetf;/ / ’4,//(”

Sectlon: Technology Management. ' 5 _ .
1P
Date: 21% September 2009

Respondent’s Signature Date & Company Stamp
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BBBR721 Version 10
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SECTION CONTENTS PAGE NO
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40 APPENDICES 3
5.0 TENDERING PROCEDURE 4
8.0 SERVICE CONDITIONS 4
7.0 GENERAL REQUIREMENTS FOR GONTROET
DISTRIBUTION PANELS
8.0 AC PRIMARY CIRCUIT BREAKER CONFROL PANEL
9.0 AC/DC DISTRIBUTION PANEL 10
10.0 PROTECTION RELAYS 12
11.0 CIRCUIT BREAKERS, CONTACTORS AND RELAYS 13
12.0 ELECTRICAL MEASURING INSTRUMENTS 13
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14.0 WIRINGANB, TERMINALS 14
15.0 PANELCONSTRUCTION 15
16.0 QUANTY ASSURANCE 18
17.0 SITE TESTS AND COMMISSIONING 16
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1.0 SCOPE

This specificabon covers Transnet Freight Rairs requirements for the design, manufacture, defivery,
installation and commissioning of the high voltage AC primary circuli breaker control panel and
ACIDC distribution pane! for 3 k¥ DC traction substafions. The purpose of the AC primary circult
breaker cantrol panel and AC/DC disiribution panal is to housa the protective and contrml equipment
for the suiable oparalion of the substation.

2.0 BACKGROUND.

3 kV DC traction substation comprises of a high valtage outdoor yard and a buikling housing the
indoos equipment. The outdoor yard equipment cansists of HV disconnects, pimary cieuihbreakers,
current and voitage transformers, and main traction - and suxiliary supoly transformeds. The incoor
equipment comprises of a 3 kv DC rectifier with its associated controf equipment.

3 kW DC high speed circult breakers, 110 V battery charger unit and batteries

30 STANDARDS AND PUBLICATIONS.
The fallawing publications are referred to:
31 IEC - INTERNATIONAL ELECTROTECHNICAL COMMISSION
{EC 802565-5: Electrical relays - 5. Ingdlstion cdordination for measuring
relays and protective equipment- reguirements and tests,
IEC 60629. Degfée of protection provided by Enclosures. (IP code.)
IEC 80051-1: Direct Acting Indicaling Analogue Electrical Measuring

Instruments and their accessaries. Part 1 - Dafinitions and
genaral requirements commaon 10 all parts.

32 SOUTH AFRICAN NATIONAL STANDARDS
SANS 156: Moulded Case Circuit Breakers.
SANS 1081 Natione! calours standerd for paint.
SANS 1274: Coatings appied by the powder-caaling process.
SANS 10142, Installation and wiring of premises.
33 TRANSNET FREIGHT RAIL'S,SPECIFICATIONS
CEE.0224 Drawings, catalogues. instruction manuals and spares list
for elactrical equipmant supplied under contract.
BBAOD4 1 Preparation of drawings for Transnet Freight Rail
Infrastructure.
BBB2502: Reguwements for battery chargers for 3 kV DC traction
substations
34 TRANSNET FREIGHT RAIL'S DRAWINGS
GEE-TED-7; Earthing arrangement for 3 kY DC traction substation.
CEE-TBK-0027: Control circudt diagram. No-volt cail protection
4.0 APPENDICES

The following appendices form part of this specification:

Appendnc 1 Shows the recommended layout of the AC/DC Distribution Paned,

Appandix Z: Shows the recommended layout of the AC Primary Circuit Bresker Contral Panel.
Appendix 3; Schedule of requirements.

Respondent’s Signature Date & Company Stamp
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5.0 TENDERING PROCEDURE

51 Tendsrers shall indicate clause by clause compliance with this specification, This shall take the form
of a separate document listing all the specifications clause numbers indicating the individual
statement of compliancs o non-camplianca,

52 The lenderer shall motivate a statameant of non-compéance.

53 Tenderers shall submik schemalics and wiring diagrams, general constructional details and principal
dimensions of the pansls.

5.4 Faluwe to comply with clauses 5.1, 5.2, and 5.3 could preclude a tender from conelderation.

6.0 SERVICE CONDITIONS

The primary circult breaker control panel and AC/DC distribution pans! shall be designed and ratad
for continuaus operation under the foftowing conitions;

8.1 ATMOSPHERIC CONDITIONS
Altitude: 0 o 1800m above sea level.
Ambient temperature: 5¢C to +45 °C.
Redative humidity: 10% to 90%
Lightning Conditions: - 12 ground [Mashes ) per square kilomebe
pes annum,
Pollution: Heavily (el laden or poluted with smoke
from industrial sources.
6.2 MECHANICAL

The substation in which the paness wil be (nstaliad s Situatad next to a rallway line and the
equipmant wiit therefore be subjected to vibratioh. The,design must take appropriate counter
measures to ansurs redlabillty of equipment that are sensitive.

6.3 ELECTRICAL
Nominal DC control volage: 110 V (Minimum being 88 V and maximum128 ¥
Nominal AC auxiliary supply: 400 V /230 V, 50Hz

The existing main protection currént rapsformers are of the bushing or free standing post type,
The ckass of (he current transfonmers are 10P10

The burden rating is of the order of 15VA or greater

The ratios are of the arder, as listad below:

Supply Veitage Ratio

132KV 30 or 35
askv 5011 or 50/5
GekY 751 or 7648

Equipmentwithin the substation-building environment is subjected to electromechanical interference
as well'as, voltagesumes.

7.0 GENERAL'REQUIREMENTS OF CONTROL /DISTRIBUTION PANELS.

71 Tuesuccassiul supplier shall be responsible for the design, the rafings of all, cabling, wiring,
profaction circuitry, sizing of contactors, relays, moulded circult breakers, (mcb's] lecfators, fused
isolatfrs, fuse ratings, terminations and any other equipment and circuitry used
In the event of  dispute, Transnet Fraight Rail staff's shall make tha final decision on technical
maftters

Respondent’s Signature Date & Company Stamp
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7.8

7.7

8.0

a1
81,1

813
8.1.4

8186
816
817

TJRANSNET

A/

BBB2721 Version 10

The conetruchion of the controWdisinbution pansls shall be either two separate parels oc a
combinalion of bath inks ane panel with tha AC and DC circuitry separated. Rafer to Appendix 1
Clauses 1,0, 20 and 3.0

The controkdistibution panels shali ba so designed that the control switches are accessible and
indioating lights, flag Indicators, voit and ammeters are visible without opening the doors.

Appendix 1 and Appendix 2 show the recommended layoul of the control equipment on the front
door of the substation control panels.

All circuitry shall be wired in the fail to safe made i, relays and contactors musl be
de-anargised undar fault conditions.

All relays, control switches, Indicating lights. and control push buttons, etc, which are mounted on
panel goor shall be suitably labelled to clearly indicate their funclion, The labels shalibe engraved
with white lettering on a black background and permanently fixad with miniature

screws, rlvats or high quality adhasive.

Laminated plastisad |abals shall be used for {abelling Inside the panel and panel door. The lettering
shall bs either engraved or etched.

AC PRIMARY CIRCUIT BREAKER CONTROL PANEL
The pansl shall bs fittad with the following:
« Flag refays and associsted LED Annunefator pansl, {Clause'8. 1)

]

s AC Primary circuil breaker control cireullry and equipment (Clause 8. 2)
* Reclifier control circuitry and equipment (Clause 8:3)

» Main AC thermal overtoad and instantaneous gver current protection relays. (Clauee 8.4)
+ Auxiliary rangformer overioad protection relayy(Clause 8.7)

» AC earth leakage protection relay. {Clauge 8.5)

s DC Earth lsakage protection relay. (Clause £.6)

« Main and auxliiary transformer protection,gifcuitry. (Clause 8.7)

« Local and remote control circultry and aquipment. (Clause 8.8)

» Emergency stop buttony{Clauze B11)

» Lock out reset button and indication (Clsuse 8.12)

FLAG ANNUCIATOR UNIT

The purpose of the flag @nhundiator unt is to glve an alarm/ndication of the status of the
substation eguipment and shail nat be used as a tripping mechanism for any of the protection
circuits orform pamof he tripping circuits,

The desfinef theglag annunciator unit shall allow any input condition to trigger the fiag
anpiifitiatoralafm and the corresponding indicator shall lliuminate.

All inpaits €hall ba 1atchable and shall continue to indicats even after a power fallure.

The flag annunclator alarm shall be equipped with a *Test button” which will apply power supply
voitage to al inputs for test purposes

The starm annunciator system shall be supplied with & ‘Reset button” to clear eny alarm,
When buzzers or flashing indicators are fitted an alarm “Accept button® shall be pravided

The flag reday and annunciatar unit shall make proviston for 2 minimum of 20 annunciator
clrcults

Respondent’s Signature

Date & Company Stamp
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818 The annunclator ¢hall have the following minimum Indications.

Main overlaad,

Main averlaad protection relay fauit. (Watchdog tacility)
Auxitiary Overtoad (If applicable).

Oil tamperature.

Winding temperaturs

OC Earth Leakage

AC Earth Isakage

Main trensformer Bucholz operation,

Aux fransformar Bucholz aperation (Il applicable).
Ractifiar Attenuation and over temperature
Rectifier diode failune

Ractifiar fan faikure,

Battery undervoRags.

400 V 3 phase auxlkary supply phase fallure

Low SF6 gas presswe {If applicable),

8.2 AC PRIMARY GIRCUIT BREAKER CONTROL ANDAINDICATION
821 Provision shall be made for the following:

Local { Remote two positian switch. The switch shali have no “off” or “neutral” position
Local indication. Open/Trip {green) and closed (Red).
Lockout indication, {Amber}

8.3 RECTIFIER FAN CONTROL AND PROTECTION CIRCUITRY
831 Provisian shall be made for the following:

Fan mator protection gircudtry.

Fan faiure crouityf (vane switch).
The clrcuitry shall be fall-safe and shall provide a signal to the flag annunciator panel when the

fan falla

Rectifier cllivent sansmg circuitry,

The opetatioi’ol tha rectifiar fan/dfans shall be depsndant on the full load current rating of tha
rectifier asiwell a@the temperature of the rectifier,

The'redlifier ugfent sensing control circullry shall aperate at 50% (ad|ustable) of the full load
ciimenirating of the rectifler. The current sensing circuitry shall be adjustable betwesen 10% end
90% af full load of the rectifier,

In orderto avoid oscillatory pumping action of the fans a timing circuit shall ensure that fans
remain energised for a periad of at least 3 minules after sach and every start irmaspaciive of the
|oad, conditlon in that time span.

Diode supervisary circuitry,

Fan test switch (switch on frant of panel).
A spring-loaded self-resetting switch shail be provided for the manual testing of the fanffans,

JRANSNET
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8.4

841

842

8.4.3

6844

B45

846

847

8.4.8

8.4.9

84.10

8.6
851

852

853

854
sls
86.1

862

MAIN AC THERMAL OVERLOAD AND INSTANTANEOUS OVERLOAD PROTECTION RELAYS.

The protection refays shall be of the typs rsadity avallable on the open market.

The protaction relays shall be in accordance o IEC 80258-8 and shall be flush mounfed.
Elecironic protection relays shell be provided with & password system to prevent any unauthorlsed
chenging of the relay settings.

The protection relays shahl incorporale a watchdog facility, which shail energlse in the event of
fadure of the retay or relay functions.

The high votage AC primary aircult breaker shall be provided with AC thermal overioad,and
instantanecus overioad protection on each of two pheses

The protectve slements of the reiay shall be suitable for operation in conjunction with tha maln
current transformers, The secondary cument ratings are 5 ampers and Tampere.

In the event of protection relay fallure, the relay shall tall-safe and shall trip the AC primary oircuit
breaker.

Tha thermal overioad protection shall be proviged to permit loads not kess than the specified lead-
rating curve of the 3 kV rectifier, which i tabled below and shail notexceed the manufaciurers,
declared rectifier rating.

2 x full oad for 30 minutas

3 x full load for 1 minute

3.6 x full load for 10 seconds ”

4.25 x full loed instantaneous

Short circuit proof for 200 milll seconds

The operating level of the overioad elaments and time delay settings shall be independently
adjustable.

For AC ovesload the protection relay shall have 8 minimum cafibrating range from 3 to & times the
full load line cument of the rectifier equipfment,

The AC overload protaction shall be préwvided with an adjustable time dalay to pravant operation as &
resull of inrush currents during switchingll the transformar, and to provided sufficient time delay of
operatlon 10 ensure that only the'@ kW DC high speed track circuit breakers operate under fault
conditions,

AC BARTH LEAKAGE PROTECTION RELAY

An instantaneous relaf for the AC &arih leakage protection shall be supplied. The relay may be
separate of [ncorporaled@s a function of the main overicad relay.

The AC earth falilt prataction shall trip and lockout the AC primary cincuit breaker in the event of
any flashover or @arth ieakage which may occur on the outdaor AC high voliage equipment

The relay/Shall bexsuitable for operation in conjunction with its essociated earth fault current
transfafmer/The relay shall have a calitvation range of between fram 50 te 100 amperes adjustable.

Therfelay shadldee fitked in the prmary circult braaker cantrol parel.
DCEARTH'LEAKAGE PROTECTION RELAY.

The DC Barth leakage relay shall not be fitted [n the control panel but on the outside of the cantrol
Wanel. In the case of space constraints (single unit substations) the ralay may be mounted on a wall
orether losation, which shell be decided after consultation with Transnet Freight Ralfs stafl.

Tre steelwork of all 3 KV DC equipment installed In a raction substation i connected 10 a BC earth
taakage busbar which is mounted en insulators. This busbar is connected to the substation negative
¢which is near earth potential) through the DC earth leakage relay by means of two 85mm? PVC
insulated copper cables. In tha event of a fallure of the 3 kV DC insulation, the fault current fiows lo
rail {substation negstive) by way of the relay causing its operation at the callbrated current setting,

TRANSNET
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88.3

884

BG.&

856

8.86.7

a68

869

84610
8o

86.12

8613

86.14

8615

86.18

8617

86.18

8.7

871

872

a3
asn

The DC earih leakaga busbar may also be installed so that its passes through the aparture of the
DC zarth leakage relay. The one slde of the busbar Is connecled lo the substation negative and the
steehwork of the electrical equipment is connected on the other side.

A sullable DC aarth leakage relay shall be providad that will trip st @ predeterminad value in the
event of failure of the 3 kv DC nsulation.

The DC earth leskage copper bushar dimensions minimum 50x10 mm? shall be provided for.
Provision shall be made for a minimum of ken 95 square mm conductor lugs.

The connecion betwaen tha DC earth leakage primary bushar and the stealwork of the equipment
Inside the substation shall be made by means of 95 mm? PVC insulated conductors,

(Drawing CEE-TBO-7 which shows & typical layout of the interconnections betwesn the stestwork of
the equipment and the DG sarth leakage busbar.

The DC earth leakage retay shall be rabustly constructed and protectad against the mgress of dust,
dirt and maisture.

Tha DC earth leakage relay shal have provision for lead-and-wire sealing to préVentunauthorised
tampering with the calibration.

Onea tha DC earth leakage relay has operated it shall remain latched in the tripped position until It is
manually raset

The operation of the DC earth leakage relay shall be Instantaneous:
8

The DC earth kakage relay shalt be provided with a Nag Indicator and faclities for electrical remote
M3y indication.

The DC earth leakage relay shall incorporate sufficient au:!il_ary contacts to ensble the corect
operation of the circuit. The contacts shadl be continuausly feted to carry and make or break 26 A,
110 inductive circuit.

The aperture of the magnetic core of the DC earth leakdge relay shall be large enough to

accammodate two 85mm? PVC Insulatad copp@fegnductors, which connect the DC earth leakage
bushar to substation negative, (See Engineering Instiuction 5.013 Issue 2).

The DC earth leskage relay shall be cagéble ofopasating under short-chrcudt conditions where the
fauh current could be n the order of 50 kA OC and the possibla rate of risa befween 3 and 6 kA per
sacond.

The trip satting of the DC earth leakage relay shail be easily adjustable in the range 10-200 A,
The trip selting shall be indicated on\a dial and pointer to facilitate calfbration,

The calibration must be stébie efd eccurate to plus minus 10 percent of the trip setting of the DG
earth leakage relay.

The DC earth leakage ralay shal be protected from accidental damage or contact by a sturdy
enciasure manufactired from'a suitable transparent nan-conductive material,

The copper busbanshall be insulated from the mounting surface by means of suitable insulatars efc
and provision'shall be for the termination af the earthing conductors.

MAIN AND AUXILIARY TRANSFORMER GAS ACTUATED AND TEMPERATURE PROTECTION
RELAYS CIRCUITRY

Pravision.shall be made for the main transformer Buchotz relay and oil and winding temperature
relay alarm and trip carcuits,

Provision shall be made for the auxiRary transformer Bucholz relay and il / winding temperature
glapm end frip crcuits as required

OVERLOAD PROTECTION FOR AUXILIARY TRANSFORMERS

An overoad relay shan be supplied for the protection of the primary winding of the auxiliary
transfarmer
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8382 The ovarkoad protection reley shall be tha Strike FP2004 ar other type approved by Technolagy
Management.

3.9 LOCAL AND REMOTE CONTROL CIRCUITRY AND INDICATION EQUIPMENT -
Provision shall be made for the local and remote tripping and closing of the AC primary circuit
breaker.

8.10 TRIP CONDATIONSB

A lrip refars to a condition whera a substation may be swilchad back on load from local or remote
in the cass whare the rslevant fault has cleared itzelf.

o Main Overload.
s Auxliary transformer overioad.
+ Qil Tamparature.
» Ractifler over @mperature.
s 400V auxliary supply phass fadure with lme delay module adjustable from 0 to 60 seconds.
s Wave filter room interlock (whare fitted)
8.1 LOCKOUT CONDITIONS
A Jockout refers to the condition where the i\c primary circuit breaker is trippad and inhibited from
being closad by either kical or ramote control signaltih, arder to bring the substation back en toad
the relevant fallure has lo be addressed andfrectified from inside the substation.
» DC Earth Leakage. Compiete substation logkout
¢ AC Earth Leakege.
s Protaction relay fallure. (Natchdag)
s Reclifier first diode failure
¢ Rectifiar attanuation failre.
« Battery undervoitage.
s Bucholz main transtormer.
e Bucholzauxiliary ransformer (If applicatble).
+ Low SF6 ges (if apphcable).
¢ \Winding lampsrature.
¢ Rectifier fan failure,

o) Nouflt codl protection. Refer to Trangnet Freight Rad's drawing No CEE-TBK-27 for control
cWeuitry

8.12 EMERGENCY STOP

A mughraom hesd (red) latched push button shall be provided. The operation of the pushbutton shall
compietely shutdown and Isolate the substation from all supplies by the tripping of the high voltage
AC primary clrcuit breaker(s) and all the 3 kV DC track breakers. It shall not be passible to carry out
local and remote control of the equipment until the emergency push button has beer reset

813 LOCK OUT RESET BUTTON AND INDICATION.

Provision shall be made for the manual rasst of a lock out condition, which occurs In the subatabon
Tha resel of the lockout conditbon shall only be possible with the operation of the annuncistor flag
resat and lockout reset button.
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9.0

9.1

9.1.2

AC/DC DISTRIBUTION PANEL

The panel shall make provision for:

» AC Distribution (400 V, 3 Phase) (Clause 0.1.)

+ DC Distribution {110 V DC) (Clause 8.2)

s DC Contral and supsnwisory circuitry and track breaker conirol. (Clause 9.3)
AC DISTRIBUTION. (400V, 3 PHASE)

Provision shall ba for the following-

» 3 phass 15 kA short circuit rated, 415 V moulded casa circult breakef 7fisad isolator for the
protection of the three-phase auxiiary transformer supply. The fused isolatorshall be the AEG or
equlvalent type that has been approvad by Technology Managemegt

» bushers protected by clear Perspex barrlars shall be marked with aidanger slgn and "400 v

« current transfarmers [n the control paned for the measurement of the Iow voltage cuarents for each
phage of the 400 V supply.

« ammeler and voltmeter for the measurermant of the 3 phass currants and voltages.

» suiable four-way rotary selectar swilches for the measurement of the 3 phase currents and
voRages.

400V 3PHASE DISTRIBUTION SUPPLY

The following 3 phase supplies are nopmally, required but could vary for sach substation.
These supplies shafl be individually protected by moulded case ciccuit breakers.

« B0 A callbrating et supply.

» Substation distribution board:

» Substabon bullding fan:

» Battery room fan including overioad protection

+ Spare supplypoints s fequired

s 40 A supply faf regenerative breaking absorption equipment where specified
3 PHASE DETECTION FAILURE RELAY.

Onefhree phase detection fadure relay shadl be installed in the penel. The relay shall monitor the
400V panelsupply for the following:

o Phasafailure.
s _Sgquence rgversal,
&), Excesslva phase unbalance.

e The relay shall have of hysteresis of not moce than 5% and a reaction time of 3 seconds o0
better,

¢ An adjustable time delay setting shall be incorporsted on the front of the detection relay fo
prevent the operatian of the relay due to Eskom supply dips. The time delay adjusiment shall be
betweean O to 60 seconds.

230 V SINGLE PHASE DISTRIBUTION SUPPLY

The following single phase supplies are pormally required but could vary for each substation. These
supplies shall be mdividually protected by moukied case cirguit breakers.
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+ Telacontrol supply.
* Eskom metering suppy.

v

s 3 pin 230V, 15 A socket oullel protected by earth leakage uni in accordance with
SANS 10142,

+ Bottery charger supply.

¢ Subselaton distribution board and fghts.

s Supplies to the primary circuit breaker cantred paneal
8.1.4 200V AUXILIARY SUPPLY CHANGE OVER SYSTEM

9149 Unless otherwise spedified a 400 V auxiliary supply change over system shall ba,instatied in the
panel to provide a continuous 400 V supply i the substation for the fgliowing situations.

a Where in a double unit aubstation two auxilisry transformers are mgtalled'and one unit is
switched off or

o ‘Where it Is raguired to supply the traction substation from a'standby auxikary supply in the evenl
of the fraction substation been swilched off.

9.1.4.2 The contactors for the change aver system shall be mechanicaliy and electrically interdacked.
oy
9.1.6 INDICATING INSTRUMENTS FOR THE 400 Y AC DISTRIBUTION

The panel shall bg fitted with the following indicating instrument for the AC distribution awaliary
supply.

¢ One 0 lo 400 V voltmeater with ite gwn selectonswitch. The instrument shall be labelled
"AC VOLTS"

+ One 0o 100 A ampere matér with (s 8Wn seleclor switch. The instrument ghall be labelled "AC
AMPERES"

9.2 110 DC VOLT DISTRIBUTION

8.21 The 110 V DC supply afail b&obtained from the substation battery bank, which is charged by a
freestanding batleng.chatger it Refer to Transret Freight Rai's Spedification B8B 2602 (atest
version. The instétialiSmgie battery charger in the AGIDC distribution pane! is not acceptable

Provision shall befnade o0n AC/DC distribution pana for the following:
9.22 INDICATING INSTRUMENTS

9.2.21 One 0 tc 168 V DC velimeter labelied *DC YOLTS" to indicate the battery output voliage. The
voltimetershall be provided with a selecler switch to be able select any of the following positions:

+ D¢ Volts.
¢ eatiery earth fault batween battery positive and negative DC eerth leakage busber. (Frame)

» Batlery earth fault between baltary negative and negative DC sarth leakage busbar. (Frame)

0,222 One 0 to 150 V DC voltmeler [abslled “"HOLDING COIL VOLTS® to indicate the holding coll supply
voltage.

9223 One 0 to 30 A DC ampere meter labelied “HOLDING COIL AMPERES" ta indicate the holding coil
curredt,

D224 One 0 10 30 A DC ampare meter fabelled “DC AMPERES' to indicate the battery output current.

8225 Ons DG ampare maler labellad “BATTERY FLOAT GHARGE® to indicate the fioat oharge fo the
battery. A short circulting spring loeded switch shall be provided to protect the instrument against
fault conditrons i.e
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s Charglng batteries al the maximum rate
s Reverse current through the ammeter when the baltery charger is disconnected.
9.3 110V DC DISTRIBUTION SUPPLY

8.3.1 The following 110 V DC suppliss are normally requirad but could vary for each substation.
These supplies shall ba individualty proteated by moulded case circuit breakears.

L}

o Panel amps and switches.

» Primary circuit breaker control panel
« 3pin 110 V, 15 A DG socket outlst.
» Substation distribution board,

o Eskom matering.

« Telaconirol.

¢ 3 KV DC undervoliage relay.

» For tha 110 V batary supply a double pofe, 100 to 150 A DCisalatdnor MCB, depsndant o the
ampere-hour rating of the batteries shall be provided.

» Protection and control circult supplies for regenarative braking equipment. (If specified).
932 For the frack breaker control elreultry the following size mcbisshall be required:

a The 110 V positive (busbar} supply for the closing\coil requires 80 amperes or less dapending on
type of track breakar.

e The 110 V negative {busbar) supply forthe ciosing coll requires 80 amperes or less depending
on type of track breaker.

» The 110V constant voltage positive supply for the holding coll requires 5 amperes.
o The 110V positive (busbar) supply for'th@ holding coil requires 5 amperes.
¢ The 110 V negasve (bushar) gupply for the halding coil requiras 5 ampares.
9.4 DC CONTROL AND SUPERVISORY CIRCUITRY AND TRACK BREAKER CONTROL.
The DC control and supsivisanisystam shall have the following circultry fitbed:
» Battery undafvoltage rélay adjustable from 80 to 190 vV OC
¢ Lockout ®lay
» Earth lepkagaislave relays.

o IKV'DC.High Speed Circuit Breaker control circutry (dependant an number High Speed Circuit
Brepkers. ]

+ Salactor and control switches.
4 "Wisasuring instruments for DC amperes, OC voitagas, Hoiding colls valtage and nolding coll

current
10.0 PROTECTION RELAYS
101 The protection relays (see olauss 8.4 and 8.6) ahall be flush mounted on the panel door.
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1.0 CIRCUIT BREAKERS, CONTACTORS, RELAYS AND INDICATING LAMPS.

111 All contactors and relays shall be protected from the Ingress of dirt or dust by means of suitable
nan-fammable dust light covers. The relays shali have a protection rating of IP 34 as defined in
IEC 80529

112 All circuit breakers, cantactors, relays end indicaling lsmps shall be readily availabla on the
opan market,

113 Contactars and relays shall be of the sturdisst construction and shall not be affected by vibretion.

114 DC operated relays shall be capable of salisfactory operation between 86 Vois and 140 Volts
withoul any damage to the relays.

115 AC operated relays and contactors shall be suitably rated for the auxiiary supphivoltage, which
could vary due to the tapping range of the main and auxiliary transfofmers.

1186 The contractor shall supply and install surgs protaction for the 400 volt 3 phase AC and 110 volt OC
supplies 1o tha control panets.

1161 Dehn type surge protection units or equivalant shall be pfovided\forine 110 voit DC suppty and shall

ba connacied as follows:

e  One unit connected between the 110 Volt OC(Positive and Negatlve,

»  One unif cannected batween the 110 wolDE,Positive and the panel sarth
*  One unit connected batwaen the 11040k DC Negative and the panel earth.

11.6.2 A DehnGuard MTT pole surge protechieiiuni arsquivalent shall be provided for the 400 volt three
phase AC supply to the control panels.

117 Al low voltage circuits i the pan@l, which reduire protection, shall be sultably protectad by
moulded case circuit breakars, which comply with the requirements of SANS 156,

11.6 Tha low voltage moulded case crcultbeakers shall be of suitable rating and rupluring capacity.

11.¢ Selector switches used.for the DC voltmeter shall be of the make before break type.

12.0 ELECTRICAL MEASURING INSTRUMENTS

12.1 The type of méasuring instruments shell be readily avaidsble on the open market

12.2 All analogieelectricalindication metsrs shall be in accordance with IEC 60051-1, The meters shal
be fush mounted

12.3 Anglogue meters'shall be used for the measuremant of AC values and shall have a class index of
; |qu:th analogue face of the meters shall not be lsss than 85mm x 96mm with 3 90 degree

124 Analbgué or digitel meters may be used for the measurement of DC voltege and currant

125 (L;Jig‘i:ﬁai inatrumants shall have & display of 3.5 digits, 12 mili meters high and have an accuracy of

13.0 TELECONTROL
Provision is made for the closing, monitoring and ripping of the substation equipment from a

Control office

Telecontrol signals ara incorporated in both the AC Primary Ciccuit Breakar and the AC/DC
Distribution panets, Pravision shall be mades for the lermination of the tehecontrol signals o a
comimen lerminal strip. This Is connected to the telecontrol pane! by means of a multicore cable.
Proviston shall be made for the following signals:

13.1 AC PRIMARY CIRCUIT BREAKER
s« Dpan, Close and Lockout conditions.
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13.2

3.3

134

13.6

138

137

1.8

14.0
14.1
14.2

14.3
14.4

14.5

14.6

14.7

148

3 kv DC HIGH SPEED CIRCUIT BREAKERS.

» Open, Cloge and Lockout conditions.

TRANSFORMERS (Main and Auxillary where applicable}
+ Transformer Overioad.

» Over tempeatura {Oil / winding).

+ Bucholz operation.

EARTH FAULT CONDITIONS

o DC Earth Leakage.

+ AC Earth Leakage

RECTIFIER FAILURE

+ Over lmperature

» Diode failure,

¢ Foan fedure

SUPPLY VOLTAGE FAILURES ”

o 400 v AC auxilary supply phase falure.

¢ 110V DC Failure,

o 3 kY DC undervoitage relay fallure.

BATTERY

« Baltery undervoltage.

MAIN OVERLOAD/AC EARTH LEAKAGE RELAY FAILURE
o Proteclion retay failure. {(Walchdog)

WIRING AND TERMINALS.

Sufficiant terminal &trips shallibe provided for the numbaer of circuit breakers & be contralied,

All terminals on squipmentsuch as swilches and relays shall be suitsbly numbered and reflected
on the substatiop schamatics and wiring diagrams

All terminal blocks a#id groups of terminad blacks shall be suitably numbered.

All wires shalhbe provided with iantificaton tags at terrunals and shall be marked as reflected on
the panél-wiring diagram. The diagram markings and wire mariings shall be the same.

Tarminals&hall bs provided near the bottom of the pansis for tha connection of cables from
ducts, pipes etc. The termingl strips shall be grouped tagether and aranged so as to fadilitate
the removal of connections

Suitmble terminal strips shall be provided to facilitate wiring between the various bems of
equipment and to the remote control station or telecontrol.

Adl wiring shait bs carried out on the loop-in systerm and the looping-in shall be done at the
terminal strips "X type wiring will not be acceptable,

The method of Ioop wiring fram ane relay to another without protsction for the mdividual clrouits e
nat accaptable.
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149 The cross-sectional erea of all small conductors far low voltaga clreuits shall ba not less then thet
required to ensune sufficient mechanical strength. The conductors shall be stranded to ensure
haxibikty.

14.10 All wires and conductors for low voitage circuits shall be a minimum of 2.5 squana mm with the

axception of the main battery supply cables between the main battery switch and bushars, which
shall be ot least 16 square mm.

1411 The conductors for the multicare tatscantral cabia shall be at least 1,5 squane mm per conductor.
Provision shall be mads for 10% spars conductors in the multicore telecontrol cable supplied.

14 12 All wiras and conductors shall be routed via PVC channel trunking with a removabie cover. Uise
ghould be made of Irunking of sufficient capadity to easily hold the conductdrs and wires.

14.13 Where low voltege busbars are mounted inside panels, they must ba mounted in such a manner as

not fo cause & hazard to maintenance staff working in the panels. Thess busbars shall be provided
with franslucent Parspex barriers to prevent accidental contact withthe live busbars. The barriers
shalt be pravided with waming signs.

14.14 Where squipment is mounted on the daors of the panels, adequateflexibiity of the wiring shal ba
pravided to eliminats any damage Lo the conductors.
c

14,15 The panels shall be provides with earthing studs for 95Mmm easthing cablas. (CEE-TBD-7 Earthing
arrangement far 3 kv DC traction substatlons.)

PROTECTION TEST BLOCK s

14.18 A st block shall be provided for the main overload protection redays and shall be fitted in the cantrol
panal at a heght of one metre from the botfom of the contral

14.17 The test block shall be the PK2 or Chambieraln & Hookam type.

1418 The test block shall form part of the Garcultry from the sacondary wirlng of the current transformers
that terminata in the cantral panal"andithe overdoad protection refays.

15.0 PANEL CONSTRUCTION.

151 The panals shall ba consiructed from steel sheeting of at least 2Zmm thickness. The panels shall

ba of a rigid construction with facilities for kfting purposes,
1511 Only on special raquestwill the panels be constructed from stamless steel or other rust resistant

ateel.
16.2 The minimum dimensions shall be:
Height 2400meit (Including metal plinth)
Width 1000mm
Oapth 900 mm
Any diviation from the above dimensions shall be discussed with Transnet Freight Rai's algctrical
staff.
18.3 The panels shall be supplied with rigidty consiructed removable gland plates fitted at least 100 mm

atiove the metal plinth to allow for easy access to cabies. All required holes shall be punchad into
the gland plates by the successful tenderer. Any deviation fram this shall be discussed with
Transnet Freight Rail.

15.4 The panets shall be pravided with hinged front doors lo allow easy acoess to the control equipment.
The doors shall ba fitted with & handle or panel key locks. A minimum of two keys shall be supplied
with each pansl.

1556 The panets shall be fitled with dummmy interior cavers so as to ensiire that whan componsnts are
mourted, no holts, nuts of scraws are Wsible on the exterior of the panels

158 The contral panel(s) shall bs powder coated in accordance with SANS 1274. The finishing colours
shall be Eau-de-Nil to SANS 1091 calour No H 43 on the outside and white gloss on the inside of the
oanels
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16.7 The control panel shail be mounted and secure onto @ 75mam high metal plinth.

15.8 The panels shall be insulated fram the cancrete fioor to raduce stray currents flowing into the pane!s.

159 The conltrol and protective squipmant shall bs mounted on of within suitable paneis constructed of
shaet matal and fitted with front opening finged doors to all sdlow for easy access ko the equipment.

1510 The panels shall be so canstructed that control switches, indicating lamps, voltmatars and ammaters
23 well as LED type flag indication davices are visible without apantng the hinged front doors.

15.11 The layout of the control equipment fittad on ar in the panais, which inclixies relays, contactors,
busbars, terminal sirips ate shall provide for aasy access.

1512 The panels shall be provided with a 230V AC light with its own standby battery supply. The light
shall be switchad an by means of a micro switch when the panel door is opened.

16,13 Three pin 15-ampers indusirial plugs shall be supplied for both the 230V AC arid 110V DC supplies,

16.0 QUALITY ASSURANCE

18.1 Transnet Freight Rail reserves the right to camy out inspection and any tests off Ive equipment at
the works of the supplier/ manufacture

16.2 Armangements must be made imeously for such inspactionsttbe carried out befors delivery of the
equipment to the client.

17.0 SITE TESTS AND COMMISSIONING.

174 The contractor shall ba responsible for carrying out on-sie functional tésts before the cammissioning
of the eguipment.

172 Accaptance by the Mainitenance Englnesr of the delegated staff of satisfactory completion of an-site

tests in no way relieves the contractar of his abligation to reclify defacts which may have besn
averlapked or become avident at a lated stags,

17.3 Commissioning will only take placeaftanall defacts have been rectified to the satisfaction of the
Maintenance Englnear or the delégated staff:

17.4 Cammissoning will include the energising of equipment from the primary isolator to the track feeder
circuits. The contractor must prove the satisfactory operation of equipmant under live conditions.

17.5 On compietion of comnisioning the contractor will hand the equipment over (o the Maintenance
Engineer or the delegatad\stattif tarms of the relevant snginearing Instructions.

18.0 DRAWINGS, INSTRUCTION MANUALS AND SPARES LISTS

181 Drawings, insfruction maruals and spare parts catalogues shall be supplied in accordance with
Transnet FreightRall'especification CEE 0224 and BEBO41

18.2 The tanderer shall supply three copies of an mstruction/maintenance manualg, schematic and wiring
diagrams.

183 Approved schematic and wirng diagrams, which are supplied for maintenance and fauttfinding, shall
e AIN29(Tem x 42emy.

18.4 Thereontractor shall submit detalls of spares required in accordance with specification
No. CEE.(224,

186 Al speres recommended for noemal maintenance purposas that ara not avallable locally {requiras
imporiation) must be highlighied

19.0 SPECIAL TOOLS AND/OR SERVICING AIDS

19.1 Spacial foois ar servicing alds necessary for the efficient maintenance, repair or calibration of the
squipment shall ba quated for separatesy.

19.2 Tenderers shall submit detaded offers for specisl tools end servicing sids including an spechalised

equipment required for the sanvicing and maintenance of the equipmeant supplied.
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20.0 TRAINING

201 The tanderar shall submit detalls with the tender of the training courses, which will be conducted
oy the contractor for the training of Transnet Freight Rail's maintenance etaff In the operation and
maintenance of {he equipmant supplied, The courses shal include theeretical as well as practical
tuition. The date and venue of this tralning course shall be arranged wath the maintenance manager.

21.0 GUARANTEE AND DEFECTS

211 The contractor shall guarantes tha satisfaclory operation of the complate alactrical installation
supplied and installed by him and accept liability for maker's defects. which m r in design,
materials and workmanship

212 Tha guarantee peniad for all substations shall expire after:

A pariod of 12 months commencing on the date of complstion of the co e date the
squipment is handed over to Transnet Freignt Rail whichever is the later.

213 Any spacific lype of fault ccourring three times within the guarant kich cannot be
proven to be due to other fauity equipment not forming part of 9., faulty lncomoltive or
overhead track equipment, eto., shall automatically be deamed 3g In defect, Such inherenl
defect shall be fully rectified to the satisfaction of the Mal er and at the cost of the
Contraclor.

214 If urgent repairs have to be carried out by Transnet Freig aff 1o maintain supply during the
guarantee period the contractor shall inspegt such irs to ensure that the guarantae pericd s not
sifected and should they be covered by the gu , relmburse Transnet Freight Rail the cost of
meaterial and labour.

22.0 PACKAGING AND TRANSPORT.

221 The tenderer shall ensure that the ag cked in such a manner that it will be protecisd

during handling and transpart

=

22 The tenderer shall provide t rt for the'delivery of the equipmant o the sile where raquired.

&
&
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APPENDIX 3
SCHEDULE OF REQUIREMENTS
(To filed in by the ¢lisnt)
OPTIONS OF CONTROL PANELS CONSTRUCTION.
1.0 Single AC primary circuit breaker control panel. YEB/NO
20  Singls AC/DC distribution panel YES /NO
30  Combination of 1.0 and 2.0 into one panel, YES/NO \\
40  Name Plate of substation to be fiited on the conlrol paneis YES/NO

N
S
3
&
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1.0 SCOPE

11 This specification specifies Transnet freight rail's requirements for the design, supply,
installation and testing of the earthing systems for new and existing 3kV DC traction
substations.

1.2 This specification must be read in conjunction with T freight rail's drawings
BBB 3620 and CEE-TBD-7.

2.0 STANDARDS AND PUBLICATIONS . sp

21 Unless otherwise specified all matenals and equ shall comply with the
applicable and latest editions of SANS and Transnel 's publications.

22 The following publications (latest editions) are re is specification:

221 SOUTH AFRICAN NATIONAL STANDARD

SANS 1063 Earth rods, couplers a ctions.

SANS 1507 -1-3 extruded solid dielectric insulation for fixed
30V to 1900/3300V).

SANS 2063 speaying - Metallic and other inorganic coatings - Zinc,

SANS 10199 gecd@sign and installation of earth electrodes.
222 TRANSNET FREIGHT R¢#

CEE.O177 Code of Practice:
rth systems for electric light and power and traction installations.

TRANSNET 'S DRAWINGS.
BBB 3kV DC earthing arrangement system for high voltage outdoor

yards
CEE- 3kV DC earthing arrangement system of traction substation.
3.0 F TENDERING
31 shall indicate clause by clause compliance with the specification. This shall take
of a separate document listing all the specification's clause numbers indicating the
al statement of compliance or non-compliance.
Q A statement of non-compliance shall be motivated by the tenderer.

Tenderers shall submit descriptive literature consisting of detailed technical specifications,
general constructional details and principal dimensions, together with clear illustrations of

the equipment offered.
34 Failure to comply with clauses 3.1, 3.2, 3.3 could preciude a tender from consideration.
4.0 DEFINITIONS

Definitions are in accordance with SANS 10199.
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42

5.0

59

$2

€1

EARTH ELECTRODE

One or mars conduclive parts emoedded In the sarth for the pumose of making effective
eectncal contact with the general mass af e eanh, ang 10 2ot 25 a path 1o the disohangs
of efther ighining cuments of faut cumants

EARTHED

So connected 10 the general mass of earth 3s D ensure 2 all Imes an Immediate
discharge qf eizctrical snergy withou danger.

EARTHING $YSTEM

Am'mmmmﬂamwmmmmﬂmmm.am \
impadance palh for the mmediate GSChIrge of Sleciica ensrgy winout danger into the L N
general mass of ear.

EARTHING SYSTEMS OF TRACTION SUBSTATIONS

The eartn leakage profection consists of an AC anh eakage and 3 DC eanm |
sysiem a5 descried below:
AC EARTH LEAKAGE SYSTEM

mmmuym;mmmmwwmw 6
squipment. The sguomeant in (he culdeor yard is insuiatad from e suli
and connectsd i paraiiel vough a cument ansformar (o earth mat. (MiHr
to garth mal Is 1D Onms), The oulput of the cument ransTommer feeds 136

resay, wivich Wik {rip 3nd 1ock oul the primary clroul Draaker whan of

DC EARTH LEAKAGE SYSTEM
The OC earth leakage systzm |5 used to defect 3V DC an msuialion faliures.
The steelwork and panels nsde the traction substation are OC earth leakage

DUSDaT. which is Inswaled oM e3rmn mat. (Minimum res)
The DC earth ixakage bushar 5 connecied tn e sub Gt

2arih leakage reiay

Operatan of Mis reizy Wil soiate Me comprete sibstan
Tock out the primary circult beealier and al the 3

SERVICE CONDITIONS

ATMOSPHERIC CONDITIONS:

Alllugte g 523 leved

Amulent lempsrature - -10% 1D 450 °C

Retattve humigity 5 percent

Lighining Conditians - nll flashes per sjuare Klametre

Polulion ly sal laden or pum willhy smoke

SO C

The soll n v 10 Olummeter to move Than 5,000 Otummeter. Earih value
:Ilslm will have b2 be used, where NECessary I chian the desired valse

&Q'
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6.3 CORROSION:

Buried conductors will be exposed to both severe galvanic and chemical corrosion. There
is @ high level of stray cument in the vicinity of 3kV DC traction substations which will
reduce the life of the earthing system.

7.0 TECHNICAL REQUIREMENTS \

7.1 The design and instaliation of Transnet Freight Rail's earthing \w outdoor yards
shall be in accordance with Transnet Freight Rail's drawings BBS d CEE-TBD-7.

72 A S-second fault current duration shall be used for the rating system. The

earth down conductors and earth tails shall be able to withstap

gr 5 seconds when
exothermically welded. The rated AC faull level for 3kV D statiol

s shall be

taken to be 16kA_

73 Deviation of the design shall be submitted to the projeft managey for approval.

8.0 EARTHING LAYOUT

81 The following electrical equipment in the shall be bonded directiy to earth mat.
. The support steel structures for the at the Eskom supply side.

. All high voltage surge armresters.
. The high voltage AC disco

82
e Auxiliary fransformer’s bamer acreen.
83 The following electrical equipment is connected directly to the substation negative busbar.
\\ s The auxiliary transformer tank.
All spark gaps.
84 Ti:e ﬁgllog;ng outdoor electrical equipment is conneciled directly to the DC earth leakage
relay bushar.

The Anode wall plate (Wall Bushings).

The auxikary fransformer neutral point.

AC ! DC motorised link framework and structure where fitted.

The auxiliary transformer short circuiting switch fitted on substation wall in the
outdoor yard.

Respondent’s Signature Date & Company Stamp



Transnet Request for Quotation No CRAC-KGG-12310 Page 36 of 162

TRANSNET
BBB 3059 Version 2
9.0 MATERIALS TO BE USED.
EARTHING
91 Onlymppefmdsofatleast'mmm‘shalbeusedforaarﬁleiectmdasinawordmceto
SANS 1063.

The length of the rods will be dependant on the application:
e Earth elecirodes (earth spikes). Minimum length of 1.5 meters shall be used.
e Down caonductors, earth tails and interconnecting conductors. R &al?iﬂg lengths

may be used.

92 The minimum size of cable/conductor used for the earthing system be 95 mm’
copper.

93 For the installation or replacement of the main sarth mat/earth el . opper conductor
of at least 16mm diameter shall be used and shall be buniéd o 1.5 meters below the
ground. The earth mat shall cover an area of at least 1, : etre.

94 The earth mat shall be provided with a test point or test purposes. This test

point shall protrude a minimum of 100mm ¢l and shall be protected by

means of a melal pipe or metal housing.

95 The location of the earth mat/eartn spike close as possible to the main surge
amesters support structures.
AC EARTH LEAKAGE SYSTEM

96 PVC insulated 95 mm® copper cab where insulated earthing conductors are
required for the interconnect: voltage equipment on the AC earth leakage
system.

97 The resistance between steelwork connected to AC earth leakage system
and main earth electrode I be a minimum of 10 Ohms.

10.0 INSTALLATION OF SYSTEM.

101 EARTHING SUR!

10.1.14 For new instaflations contractor shall camy out an earthing survey in accordance with
ethodias pEd in specification CEE.0177 or SANS 10199 to determine the type
equired. The contractor shall be reguired to submit a separate

10.1.2 i substations the contractor shall carry out earth resistance tests to establish the

10.2

1{\1 Before any trenching commences the contractor shall consult with Transnet Freight Rail
for approval with regard to the routing of the trenches in the outdoor yard.

10.2.2 Trenching shall include all trenches reguired for the installation of the earthing system.

10.2.3 The perimeter fence trenching shall be as close as possible to the perimeter fence on the
inside of the H' yard.
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1D.2.5

13
103.3.1

10.3.2

10.2.3

1034

0.5
a6

mwar

18.3.8

12.3.9

10.2.10

10.3.11

0.3.12

10.32.13

1041

The depth of renches shall be at least 700 mBlmetnes. Care must be taken not to damage
Exisling cabies In ihe Nigh voitage culdoor yard durng renching opsrations.

Before the renches ate ciosed 3 representatve from Transnet Freight Ral enall Inspect he
Baming sysiem for comect instasation procedurs.

INSTALLATION PROCEDURES

Eartn 2lectrosss shall be driven |nto e ground in the parmater fence irench al Ihe comers
of the gutdoor yard and In between ihe comers.

In the case of doulie unit substations Me number of earth slecirodes betwaen the comer
secioges shall be determined In consiitation with Tranenet Freignt Ras

The depth of the earth escirodes arlven into the ground shail be such Mat e top of he
sarth electrode shall be 2 minimum of 700 mm balkow the sutace of the ground.

The eathing of e sugpon steel structures for e surge amesters, AC disconnects,
wmpmmmwmmlmmmmmmunmnm
Trangnet Freignt Rals drawing BBB 3820

The surge amestsrs base shal be connected direclly fo earth mat'spike.

Wihere surge arresters are Mitted on Me main iansformes provision shall be made 1o mstall
ar earih siecirode In ciose prowimity o the vansfonmes. The earth electode shail be
connected directy to e 3N SySiEm a5 SOWN I drawing BESI620.

ummmmmesmmnmumnm“mmemmm 0 )
e copper plated steel rods, connections to the pefimeter fience posls, SUPPOMEED

mmmnnmwmmumnnwmmmmmmmm
or crimped by Maans of fnned UGS of By Means of brass camping sysem.

Where axpmermic weiding cannat be camiad out, gavanised or siainiess siesig
studs, muts, Bved cable |ugs and any ciher approved means may b
fesmination of ihe Sarhing concuchons %0 the fEnce posts, suige 3
meta stracturs 00 oiher S2ctrical equipment.

Exothermic wekied [pints and steel componenis exposad 1o
a duratie waterproofing compound |.e. Blumen, Denso tape or

Mmmmmmmmww!ﬂamm an att comoelve
compaung.

VWhere e enoihermic weiding s camied out on gahvanis of e support stess
structures, e galvanisihg must be removed and facEgisansd. Afer compietion of
e =xoinenmic weld, he surface area on Ihe suppdn steefguciprs wiere ma galvanising

Exothermic Kints shal be hammer
ensure Mat Me mecnanical stlﬁmol
tapped by 3 Rammer and by €0 [
are voids in the jpint.

Whare two 2arthing conductors nun
be InELaied every 1.5 metres on

CERTIFICATION OF CONT|

Onty Contractors who difed by the excihermic weldng Ingusiry shail
e used fur e |

o each ofher, exomermic paralis) joints shail
Secions betwaen these candudars

&
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10.5

10.52

sl

HLS.4

10.5.5

.56

18
1n1

11.2

2.1

CRUSHER STONE
NEW SUBSTATIONS

After compietion of cansfruction. instalation of equipment, the iaying of all cabies and
sarihing conguciors, 3 sutanie wead Kiier approved by Transnst Fraight Ral's Project
Manager shall be appiiag In the outdooy yand uniess otherwlse specified.

The successhd tenderer shall axsrciss e greates! care (o avold contaminaling prvate

After treaiment with the weed killer, 3 100mm layer of 25mm o 37mm crusher stone snall
be |3l over the wnole area of the Transnet Fraignt RaE high vallage outdoor yard (within
the apron).

EXISTING SUBETATIONS

The coniracior shai remove Ihe necessary crusher sione before any excavation
COmmences.

!\\
The canfractor shall resiore Me crusher stane fo Its arignal condition ones the Instatation

work has been completee.

The contractor shall supgly any agatonal crusher stone requirad to restare ine rencned
ae3% Yo arignal conajion.

SPECIAL TOOLS (OPTIONAL)

Tmmmmmnmmmgwmmgu‘EV

exptharmic welding mowids rRQUIFSS for the Instalation of he sarhing sysbem.
The price shal for 3 separade part of e quotatian.

TESTS AND ACCEPTANCE

The conlractor shail perfoem resistance messurement fests, which s be a
representative of Trananet Freight Rall. The resistance shalioe (1™
me substalion station log BooL

in Me ewnt of any dispute, Transnel Freignt Rall reserves tn make the final

decision on the accegtance of e sanhing system.

TIRANSNET
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SECTION 1: SUBSTATION DESIGN INFORMATION

1.0 SCOPE

i1 This specification covers Transnet Freight Rail's requiremenis for the installation of electrical
equipment in 3kV DC traction substations.

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

13 This specification aiso covers the requirements for the supply of cing, preparation of the
High Voltage (HV) outdoor yard and the erection of all structural i

2.0 STANDARDS, PUBLICATIONS AND DRAWINGS

Unless otherwise specified this specification must be read j with the current edition of
the relevant SANS, BS and Transnet Freight Rail's A

21 SOUTH AFRICAN NATIONAL STANDARDS (SANS

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

SANS 156: Circuit Breakers.

SANS 780: ioMJ ransformers.

SANS 1019: voltages, currents and insulation levels for electricity

SANS 1091: Colour Standard.

SANS 1222 Enclosures for Electrical Equipment.

SANS 1338: Cross-Linked Polyethylene (XLPE) - Insulated Electric cables
for rated voltages (3,8/6,6kV to 19/33kV)

SANS 1431: Weldable structural steels.

SANS 1507+ Electric cables with extruded solid dielectric insulation for
fixed instaliations. (300/500V to 1800/3,300V) Part 1

SANS 10142- The wiring of premises. Part 1
-1: Instrument Transformers Part 1. Current Transformers.

22 FREIGHT RAIL SPECIFICATIONS/ ENGINEERING INSTRUCTIONS
Laying of cables.
Painting of stee! components of electrical equipment.
\\ CEE.0D099: Specification for 3kV DC high speed circuit breakers for
traction substations.
CEE.0224: Drawings, catalogues, instruction manuals and spares lists for
electrical equipment supplied under confract.
CEE.0227: The manufacture of 2kV DC breaker cells and trucks.
BBB 0496: 3kV rectifier for traction substations.
BBB 0845: Requirements for meial oxide surge amesters in accordance
with SANS 600994,
BBB 1267: Specification for Outdoor High Voltage Altemating Current
Circuit Breaker in Accordance with SANS 6227 1-100.
BBB 1616: 450 Volt gas amrester spark gap for traction power supplies.
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23

1.0
3.1

32
a3

34
4.0

5.0
51

52
5.3
54

55

BB8 2502: Requirements for baftery charger for 3kV DC ftraction
substations.

BBB 2721: AC pnmary circuit breaker contol pansl and ACIDC
distribution panei for 3k\/ traction substation.

BBB 3005: 3kV DC under valtage relay manufacturing specification.

BBB 313%9: Wave filter capacitors for 3k DC traction substations.

BBB 3162- Wave filter inductors for 3 KV DC traction substations.

BBB 3820: Requirements for 1.8 milli Henry OC reactor for 3kY DC
traction substations.

BBB 5018: Requirements for traction transformers for 3kV DC traction
substations in accardance with BS 171 and IEC 60078-1.

BBB 7542 Outdaor, High Voltage, Alernating Cuprent
combined with earthing swilch.

BBC 0188: Requirements for the suppily of cables.

BBC 2330: Isolation transformer. V

STATUTORY REQUIREMENTS

Occupatonal Health and Safety Act and Regulations, Act 85,1962

TENDERING PROCEDURE

Tenderers shall indicate dause-by-clause compliance with sp as well as the refevant

squipment specifications. This shall take the form of separate document listing al the

specifications clause numbers indicating the individual of compliance or non-compliance.

The tendesrer shall motivate a statement of nor

Tenderers shall submit descriptive IIuramr!
canstructional details and principal di
offered.

Failure io comply with clauses 3.1, 3.2,
SERVICE CONDITIONS

The equipment shall be designed rated for installation and continuous operation under the
following condilians:

with clear ilustrations of the eguipment

3.3 colile ciude 3 tender from consaderation.

ARitude: 1800m above sea level.
Ambient temperature: -5°C to +45 °C.
Rehtwehumlity 10% to 80%
12 ground flashes per square kilometre per annum.
Pallution: Heavily salt laden or polluted with smoke from industrial
Sgurces.
ELECTR SERVICE CONDITIONS
Ti voltage can vary 25% of the nominal system rm.s voltage Under crippled

voltage can drop fo as low as minus 15% of the nominal r.m.s voltage.
the supply voitage is 50 £ 2.5 Hz.

\\r 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 betw=en 2.4kV and 2.0kV for
sustained periods.

The 2V DC equipment may be subjected to fault currents up to 30kA for 200 milli secands.
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GENERAL REGUIREMENTS
Equpmendinstalialions suppiisd shal be In fems of his specfication. Devlafions fom the
mumummanufnmw

resenves e fght 1o ofier=d o fest or
wmmmmum m mwlﬂ
during manufaciure.

mmmmm muwmmmu
conslructional desgns 1D Tranenet Rl for design redew.

mmmuluwummmwmwmw
m “mwmmumammwmmmw

All equipmenit shixl b2 eartned, insulated, encosed and Interiocked D ensure the satsty
of 513 35 well 38

mwnﬁmﬂmaﬂwmmuwmb:m

equipment snail be nstaled In such 3 maPner 50 35 1o Imit fre damage, which Moy be caused
bywmn.mem
The subetation cordrol and protection circulls shal be gesigned and wived accomting to (he fal-sate
pringple. Control equipment, contactons and reays shal de-enengise undsr Sull, powes fxlure or
alam (Rag) comSions.

The overload raiings of the motifer unlis shall be:
2 times 2l 1034 for thirty minuies.

3 imas 1l (C3a ToF ONE MINLES.

3 5 times Ml ioad for fen seconds.

The substafion can eithes be 3 single unll or doudie UMKt substxior. Each ur of ore &=t
voliage AC swtichgsar, ane rectifler ransfonme, and one rectifer JsESmYy. foré
puise operanion and protecied by 3 AC [¥inary croult traaker. ’

wammmmnwmumm

Each substafion Lt shall be Capaie of Operating depen G‘
finging and servicing of e squpment

IMSULATION AND CLEARANCES FOR 3XV DC EQUiPeA
All iIndoor equiprmenl, ‘awhich may be enélgsed & 3 poen
by, Met3 DTS, Mesh iype sceerTs Of paNEE.

The mirimum cesrance (n 3ir betessn Tie Rcfétynt and any MES! BIMET, Mesh e screens
or paneis shak not be jass Man £50rmm.
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BS

BRES4NT Yersmn &

TWh=re [ eqUIDME bF SUDaEsaTDIES of he Feciine 3ssamiyy 15 SN00sed a0 TSUS=a Fom T

87

as

2.0
LR

az

oufier Tamewoil, the NSULEoN hehween e SqUIDIMENT N0 OUTEr TAMSWONE shall Winstand the st
veitage of 10,507 50 Hz Ry ane frinute.

The clearance between the reactor and metal frame shall not be 1ess 100MM. The reacior must
successhully withsiand a test vortage of 10,3V AC 50 Mz for one minute

The sucosssiul iendersr sall 3vise what precaufions must be Bhen befre underakng Me
wilmsiand (rsufaton ievel volage B6iS 10 Jvoid damage to the aquipment.

Crespage dstance of NEalion and Ne requined 3 dearances shal be 35 large 35 possiie. The
|atter ghall not be {ess than:

* Cuttoors: 150mm Detween Me Yansfrmer secondaly DUSLES and any Seshivork such
wall plates, soreering el

« iIndoors 100mm between the equipment 3t nominal 1.5kV or WV DC and negallve busbars
and pamel siestwork, Debween ihe Nigh wvollage AC supply D Me recifier cuticles and
pansl stastanrk, ihe aquipment & nominal 3KV OC 1d negaiive ustars.

OUTDOOR CLEARANCES AND BSULATION LEVELS

The mirimum safsly oukioor earth clesrances which shal be maintained between a1y Bve canducion
or M= ana amhed mety and e minimum cisarances of power Ilnes abave ground e 1
accoriance win the statulory requiniments of elaise 15.1 of the “Sectical Macnery Regquiaions™
of e "Ocoupaional Healt and Safety Act and Requiations, Act 85,1993", and are tabied beion:

145y
for equprment. |Usj
 syslem =v kv AN e [ 1
s vallage )
Wnbrurm selety IMmm 430mm Salinem Fmm 1000
Minfmum clearace of poveT [nes alove graund
Outzite security SN 5300mwm | SAD0mrm | SO0 &300mm
fanoe hut adfin
Tranans Freight
Ral's reserve
P Rai's esmrve -\
I s of Transnet Fraight Rails Decica Sas 1 || = B6 betaee The neamest
exposed slectiical quiDmen 3nd a3 resincted 3008 tien Deow

T 10y 145KV
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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 vanous system vollages are calculated by
adding 2.5metres to tha normal outdoor earth cisarance for the diferent system voltages. Refer 1o
Annexure 0.4 of Transnet Freight Rail's Electrical safety Instructions).

INSULATION LEVELS
0.2 For the medium and high voltage nominal r.m.s voltage systems on Transnet Freight Rail the
recommendead Insulation levels in accordance with SANS 1010 is tabled in table 3.
TABLE 3
Highest phase-to- | Nominal system Rated lightreng
phase r.m.s voltage | r.m.s. voltage. u| impuise wthstand
for equipment. {Um} woitage peak.
T2kV 8.0 kv 75 kV
12kV 11 av a5 kv
24 kV 2 kV 150KV 50 kV
36 kv A3 kv kv 70KV
52 kV 44 kv 250 05 kW
72,5 kv 88 kV 0 kv 140 kV
100 kv 88 380 kv 150 kV
450 kV 185 kv
145 kY 32 kY 550 kv 230 kv
850 kV 275 kV
245 kV ' 850 kV 380 kV
250 kv 3a5 kv
Insulation vaoitage for equipment U< 100 kV are based on an sarth
fault factar + d for U,,> 100 kV an earth fault factor equal to 0,8+ 3.
level is given per voltage system, the higher level is
ment where the earth fault factor is greater than 1.4.
Voltages and insulation levels in accordance with SANS 1018:2008 [1]
S N 2: TRACTION SUBSTATION EQUIPMENT
YARD EGUIPMENT
10. AL OXIDE SURGE ARRESTERS
é The contractor shall supply and install metal oxide gapless surge amresters in accardance with
Transnet Freight Rail's specification BEB 0845,
10.2 The surge arresters shall be connected betwesn each phase of the high voltage supply and
substation main earth slectrodelearth mat
10.3 The maximum protected distance from the main transformer bushing terminal to the surge

arrester terminal shall be as indicatad in table 4.
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TABLE &:
NOMINAL SYSTEMRM.S MAXIMUM DISTANCE (Metres)
VOLTAGE (kV)
444V 5
8BkY 8
Bakv 8
v : N
10.4 The nautrals of high voitage supplies are to be treated as effectively earth ess otherwise
specifiad.
10.5 For the installation of high voltage surge amresters on the main . to Transnet Freight
Rail' s drawing BBB 08338

11.0 HIGH VOLTAGE AC DISCONNECTOR
The contractor shall supply and install the high voltage ing switch in accordance with

Transnet Freight Rail's specification BEB 7842.

12.0 HIGH VOLTAGE PRIMARY CIRCUIT B
The contractor shall supply and install the hi A imary circuit breaker in accordance with
Transnet Freight Rail's specification BBB 1

13.0 MAIN CURRENT TRANSFORM

13.1 The main current transformers I with the requirements of Transnet Freight Rail

132 The main current transfo i fitted in the high voltage bushings of the main traction
transformer or shall be the ing post type current transformers install on the line side of the

133 In the event of requiring three current ransformers for metenng purposes the

ly and install the additional current transfonmer.

134 The ratios, ns of the current transformers shall be in accordance with Transnet
Freight Ra BBB DB37_as specifisd:

14.0 MAIN TRAGTIO NSFORMER

4.1 The, be responsible for the delivery, assembiing. filing of transformer oil and
L on site of the main traction transformer in sccordance with Transnet Freight Rail's

woui 8OO 5010.

15.0 ARY TRANSFORMER
15.1, or shall make provision for the supply of an auxiliary transformer which shall comply
\ with the requirements of SANS.780

bﬂ The auxiliary transformer shall be three phase with a minimum rating of S0kVA or higher depending
on the substation requirements,

15.1.2 The 3 phase auxiliary tfransformer shall be supplied from the terfary winding of the main traction
transformer

15.1.3 The auxiliary transformer shall be the sealed unit type suitable for outdoor installation. Full details of

the transformer shalt be submittzd.
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BBES432 Yersian 6

52 N e case of 3 GouDie UNT SLDSSINoN Cne udliary TaAnsTamer May DE DIOvG=d Ueess omeralse
specified

153 The secondary Winang of e Uiy iransfomer shal be star-comnacied.

154 The awdiary bEnsiormer shall Suppy Mie fequined KVA raing wilout excesdng he permissibie
teenperatizrs ke Laid v |5 SANS 780.

155 The nominal no-icad secondary voltage of he audiiany fEnshomer shal De 400V hree Dnase.

155 Off-ioad, extemaily operated t3p changing gear shall b2 pronedid on the transfonmes, with tapoings
D compensate for any change I e main Yanstomes tapping.

157 Al primary and secondary temimas, mummmtuwum
the traneioames tank by Mmeans of busning hype teamings 300 shal be amanged for bustaricaDie
COMNECHONS.

168 AUXILIARY TRANSFORMER PROTECTION
PRMARY WINDIIG

16.1 The contracior shal make provison Df owenoad profechon of the pamary winoing. Refer o
cause 8.8 of specticalion No BB 2721,

6.2 The protection system shall consisl of 3 approved type of ovanoad reiay with t5 assoclabed curment
TENSETEE

L+ ] SECONDARY WINDING V

16.4 mmnmmnlm-n3mmmnmmmnu
suppy of Me auxilary iranstormer io Me substation

6.5 The soi30ng and earning seftoh ehal De MMed wiih mecnarical U
njpe. which shal famn part of the (riatocking procadure for the substalion.

320 of Wis specitcation.

17.9 AC EARTH LEAKAGE CURRENT TRANSFORMER.

171 The confrastor shail Suppily 20 (et 3 DR prmary cument imnstonmer AC earth leage
profection. The current iranetormer shall de insialed an the support of the primary
clTull reaner

172 One fermina of Me primary whding shall be conniecisd 10 e fame and the
omer teming shall be connected to Me subsiation man (Refer to dawing
CEE-TBD-7 and BBD 3621}

173 The cument bEnsfommer shal be ciass (0PI, o 05

174 The cument iEnsfommer shal be desigred o 20V for | minute.

INDOOR EQUIPMENT

e 3V DC RECTIRER

” Wit 0oors, Dilars. gates eic

o Nurmber 199,/ 00900/D6 Page 10 of 27
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186 The height of the screens and gates shall be similar to the height of the controf panels but shall be
not be less than 1,8 m.

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

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

18.9 Individual rectifier units shall be screened from each other and from any other 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 rectifis nt.

18.10 The rectifier units and bay screens shall be insulated from the floor.

19.0 3kV DC REACTOR

19.1 The contractor shall supply and install 3 1.8 milli Henry 3kWV DC for each rectifier
unit. The installation shall include the supply of all the required i ions, foundation
bolls and fasteners.

19.2 The 3kV DC reactar shall be in accordance with Transnet BBS 3890.

19.3 The reactor shall be insulated fram the substation fioor by

194 Sufficient space shall be allowed for access to the reacler far maintznance and inspection purposes,

20.0 WAVE FILTER

20.1 The contractor shall supply and install the wavEifiites equipment in accordance with Transnet Freight
tepcaps and BBB 3182 for mductor coils.

202 A wave filter is connected in paralis! wi fifier output. The filter unit is a capacitive inductive
circuit. which is tuned to resonate at : mionic frequencies.

203 The filter equipment shall be so designed thiat no individual hanmonic voltage is greater than 2% of
the output voltage.

204 The inductor coils shall adjustiment to compensate for change in the capacitance
values due to ageing. Freight Rail's drawing BES 2483 for assembly.

205 A 100 Ampere Hi Capacity (HR.C) fuse shall be fitt=d to protect the wave filter

208 The fuse on insulators.

207 The insula designed that the Aashover path is not less than 100mm and shall support
not less than 100mm from the bolts securing the base plate. The insulators
dry fiashover value of 20kV.

2028 ave filter eqguipmeant shall only be possibie once the wave filter capacitors have been
ocisy tafrail, discharged and the primary circuit breaker tripped.

@H‘h resistor consisting of two 150 Kilo Ohm, 150 watt vitreous enamel resistors connected
jaralle! shall be provided for the discharging of the wave filler capacitors when the equipment is

¢d and earthed,

sted for 3kV DC. A minimum clearance of 75mm must be provided between the terminals, and
1u0mrnmnmy3k\!iwparﬂm of the equipment and earth.

20.10 The wave filter capacitors shall be earthed with 85mm* PVC insulated copper cables to the DC earth
leakage system.
2011 The wave filter equipment shall be housed in a separate explosion proof room or cubicie.
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21.0 3kV DC POSITIVE ISOLATOR

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

21.2 The DC positive isolator metal cubiciefhousing shall be insulated from the subsiation floor.

22.0 CONTROL PANELS

221 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.

222 The control panels shall be insulated from the substation floor.

ELECTRONIC EQUIPMENT

223 The tenderer must be aware that high vollage surges and transient voltages can be | in low
voltage and control wiring due to switching and lightning. Special care shall be taken § design
and layout of the equipment ©» Emit these vollages.

24 Electronic aquipment shall suitably be protected against over voltages, surges an Dehn
type surge protection units or equivalent shall be used. Liberal use of metal oxide vari is also
encouraged.

23.0 BATTERIES

231 The contractar shall supply. install and commission a 53 cell 110V acid battery bank.
The capacity of the battery can either be 100 Ampere hour ray howr rating or
capacity dependant on the substation requirements.

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

232 Batteries are installed in traction substations for control ion purposes. The battery s used
far the following funciions:

¢ Tripping and closing of primary circuit breakers.
s Supply fo protection relays.

* Clasing and holding coil supply to DC hi it breakers.
* 110 Voit supply to contral paned,
24.0 BATTERY CHARGER.
241 The confracior shall supply and & charger in accordance with Transnet Freight Rail's

242 The battery charger ated the substation floor by means of "Marley” ar "Lino” fioar

covering not less than
25.0 TRACK FEEDER

25.1 Thes mawmmmummmuvocwhwmuumm

nenet Freight Rail's specificaion CEE.0098 as well as with the following

252 The hj it breakers shall be of the conventional truck mounted type as commonly used

Rail in the 3kV DC traction substations.

253 breakers shall be fitted with an automatic reclosing feature, which provides for 1
20 to 35 seconds interval. Refer to drawngs CEE-TBP-35. “"Connaction diagram
Ekhigh speed circuit breaker and electronic control relay”.

CEE-TEP-38 "Circuit diagram for auto reclosure for the high speed circuil breaker.

254 Transnet Freight Rail shall provide the auto reclosure relays. The refays shall be wired by the
contractor in accordance with the requirements of clause 25 3.
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255

256

257

258

259

25061

26.0
28.1

26.2
26.3

284

285

27.0
i

28.0
281

283

284

285

\%reak n.

The high speed circuit breakers shall be complete in all respects. This shall include housings, rack
out trucks, base rails, main and auxilary contacts and flapper gear and any other fittings or
equipment required for the comrect operation of the high-speed circuit breakers.

The high-speed circuit breakers shall be racked into breaker cells, 2ach having two fixed contacts
mounted at the rear of the breaker ceil. One contact is connectad to the substation positive busbar
and the other to a wall bushing mounted in the building outer wall.

All other items of materal such as cell siabs, main busbars, earthing connections, wall bushing
plates or blanking-off plates, control cables eic, shall be included in the tenderer's offer.

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

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

The barviers shall be fixed to angle iron frames with fasteners which only be \'llhinuis
Waming signs shall be fitted to the bamiers.

MODULAR TYPE STEEL HOUSED HIGH SPEED CIRCUIT BREAKERS

Where tendersrs offer modular type high-spesd circuit breakers they shall ion,
construction and dimensional drawings with their offer.

Transnet Freight Rai specification CEE 0227 shall be used as a

The tenderers must be fully awars that the requirements of T ht Rail's specification
CEE.00B9 are relevant.

Transnet Freight Rail reserves the right 1o accept or reject for equipment after consultation
with tenderers. Transnet Freight Rail's Senior Enginesr. Management. shall approve all
designs.

The madular type steel housings shall be insulated substation floor.

REGENERATIVE HIGH SPEED CIRCUIT

At certain substations Transnet Fraight 3V DC regenerative braking energy
abszorption equipment. If required the shall supply the high speed circuit
breaker for the protection of the i sgquipment in accordance with Transnet
Freight Rail's specification CEE.

3kV DC UNDERVOLTAGE R|

The contractor shall supply i a DC undervoitage refay with a high voltage potential
divider in accordance reight Rail Specification BBB 3005 and shall provide the
following:

Fibre optic tachnol to provide galvanic isclation between the potential divider and
the undervoltage

The potental be mountad in the 3KV busbar chamber ar in the high voltage
compal e isolator cubicle in accordance with Transnet Freight Rail's Specification

8BB 4724,
The i shall be protected by an H R.C fuse connacted between the positive side of the
AkV the input of the potential divider.

nce shall be not less than 100mm. All normally five equipment on the potential
shall withstand a test voltage of 10.5kV AC RMS 50 Hz for one minute {0 earth without

TRANSNETI
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288

28.7

20.1.

292

20.3.

29.4.

205.

20.6.

207.

20.8.

209,

20.10.

20.11.

20.11.1

If the undervaltage relay is wall mounted, an engraved waming label shall be fixed to the front of the
undervoltage refay pane! with the following warming:

WARNING

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

The followsing connections shall consist of 85mm* cross-sectional area copper or copper squivalent
conductorns.

+ Potential divider to negative busbar.

* Resistor base plate to DC earth leakage busbar.
¢ Relay metal case to DC earth leakage busbar.
SECTION 3: INSTALLATION

SUBSTATION EARTHING

INDOOR EARTHING (REFER TO DRAWING CEE-TBD-0007)
The successful contractor shall supply, install and comply with the

The supply and installation in the substation building of all 2arthing for the earthing of ail
metal work which includes supporting frames, control paneis, . Positive isolator panel,
track breshker cells, rectifier bay screens. chequer plates and of insulators mounted
directly on the walls or floor etc.

The frames and bases of all tems associated with the 3kV including the track feeder wall plates,
shall be connected through the DC earth leakage negative busbar in accordance with

Transnet Freight Rail’ s drawing CEE-TBD-0007.

Tmmmwmwmaxmn

ete, shall be not less than 7T0mm* copp Sssesectional
PVC insulated stranded copper cable. er eaith conduciors must have a minimum of 18mm3
copper caoss-sectional area.

The res the DC earth |eakage busbar and the substation main earth slectrode/mat
shall 25 ohms.

grouted in the fioor shall not be in direct contact with reinforcing ar in with the
the concrete fioor in the substation.

\ mcunting bolts are used for securing electrical equipment to the floor, these bolts must be

to prevent electrical contact with any reinforcing or fioor.

The indoor substation equipment shal be earthed in groups as shown in Transnet Freight Rail's
drawing CEE-TBD-0007.
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30.0

301

30.2

30.3

30.3.9

30.3.2

3n.33

30.3.3.1

30.4.

3.0

31.2

)
314

s

36
320

321
322
323

OUTDOOR EARTHING (DRAWING NO CEE-TBD-7 AND BBB 3620)
The successful tenderer shall supply. install and comply with the following:

Qutdoor yard earthing which includes earth spikes, rench earths. earth connections to the support
stes] structures and fenice posts. The material used shall comply with Transnet Freight Raif's
specification BBB 3059 and drawing BBB2620.

A rail-earth switch mounted on the gate that provides access to the outdoor yard and where
applicable to the 3kV DC overhead feeder securty area and prowide all connections thereto,

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

Install two S50mm* galvanised steel earth conductors, one each between the outside
or flying bushar support and the gable of the substation building.

The earth conductor shall be suitably terminated and comnectad to the portal
structures. A suitable bracket shail be supplied and mounted on the gable of the

The earth conductors shall directly be terminated on the bracket and conn
slectrode/mat

Insulating of structures and electrical equipment.
The tenderer shall make provision for the insulating of the support stge oure® for ie. the primary
circuit breaker, main current fransformers and any other siructure 1ha d to the AC earth
leakage system from the concrete foundation.

The insulating maemalshalbemusamemmalmed the insulating of the mast bases for

the overhead track sguipment or other insulating been approved by Technology
Management.

The tenderer shall make provision for the insulating of the main traction transformer from
the concrete plinth. Maithoid or any other hall be used.

INTERLOCKING (mechanical)

GENERAL

The equipment for each substation mechanical interlocking system; preferably the
Castell'arnherappwudlnytype details of the type offered instead of the "Castell typ= shall
be submutted with the tender.

equipment whilst "live"
commect sequence.

be designed to prevent access to the high voitage
switching and isclaling operatiors are camied out in the
All equipment shall the necessary mterlocks fited.

it shall not be the locks and refease the keys in any but the correct sequence or
in any position or gates. other than the fully "closed" or fully "open” position, as the

to local condition and isolated, no remote switching from the control office
shall fumish full explanatory details of the armangement whereby the
breakers shall remain closed throughout the isolation procedure.

PROCEDURE

Sequence to isolate a single unit substation rectifier unit.

Trip high voltage AC circuit breaker.

Open high voltage AC disconnecting switch-key 1" released.

Remove kev “17- AC disconnecting switch lockad in open and sarthed position.
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324

325
324

327
328
329
32.10
321
32.12
32.13
.14

33.0

33.1
332

33.3

33.31
3332

334
335

338

337

33.8

330 \\
33.10

EERR|

Use key "1" to operate auxiliary supply’s thre= 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 sarthing - 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 reguired).

If 2 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 thers ars two units in
one substation the numbers of keys for the two units shall b= Al and B, A2, B2, etc
It shall not be possible fo exchange keys between any equipment on different units.

The foregoing sequence is given as a guide and may be altered 1o suit tenderer's pment. The
design shall be approved by Transnet Freight Rail.

Whera the wave filter equipment is not located in the rectifier bay, the 3 1o the equ t shail
be mechanically interlocked and form part of the interlocking proceduras.

Access to the wave filter shall only be possible once the positive & d the primary
circuit breaker is tripped. Refer to ciause 20.8

Any deviation from the above guideline must be approved by Tr:

INDOOR CABLING, BUSBARS AND ASSOCIATED EQUI

The contractor shall supply and install the following-

All low voltage PVC insulated supply and conirol

3kV DC capper cables and copper busbars from wzll plate o the rectfier and from the
rectifier squipment to the DC positive isolat DC smoothing reactors, and main DC
negative busbar. In the event of aluminium being used the minimum size shall by

50mm X 25mm busbar.

Wiere required, the supply and fitting @f hot dig galvanised anode wall plates in the wall of the
substation building, at the reciifier bays. wallplate galvanising shall comply with SANS 121.

. one for each phase and the neutral

Wall plates shall be fitted with wall
arrangement must be submitted for approval after

busbar system, which includes high-speed circuit breaker busbars, and
ing feeder cables between the high speed circuit breaker busbars and wall

ce with clause 5.0 where exposed busbars exist betwesn the positive isolator
breaker positive. busbar.
the DC smoathing reactor or main positive busbar 1o the wave-filter equipment.
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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33.12
33.13

33.14

33.15

33.18

33.17
33.18

33.19

33.20

33.21

33.22

3323

33240
33241

33.242

33243
33250
33261

3325.2
34.0

34.1
342

343

N\

Cables between the 110V substation battery and the auxiliary DC panel (2 care, minimum 18mm?).

Cables (85mm? stranded copper) to the wave-filter room(s) for rail (negative) and DC earnth leakage
connectons to wave-filter equipment.

Earthing cables (85mm® stranded copper) between the DC earth leakage busbar and substation
nagative busbar.

Two core 18mm* and multicore 2,5mm® cables between panal and high-speed 3kV DC circuit
breakers.

Two core Bmm?* cables between the 25A tircuit breakers on the DC panel and the Electrical Supply
Lhility meter room. Make-off and connect at the DC panel only.

All other busbars and cables required for the interconnection of the substation indocor 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 1.5 pere for
copper and 1.0 Ampere for aluminium.

Low volitage cables for indoor use may be unarmoured.

All high voltage cables shall be armoured XLPE insulated and shall comply 1336 and
Transnet Freight Rail specification BBEC 0188, All wiring used on the 3k\GBC =qtip shall have
nominal 3kV insulation unless the clearances comply with those laid down Ngiaute 8.0,

Al negatve connections and terminals associated with high and which are

accessible withaut first having to isolate and earth such high voltag
busbar, DC earth leakage refay, etc., shall be of 85mm?,

Not withstanding the above clauses the contractor y and install any other cables,
conductors or busbars required for the successful icn.

BLOCK JONNTS

The contractor shall make block joints in the all the low voltage supply and controd
cables, which are connected betwsen the | ipment and the cutdoar yard equipment.

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

The block joints shall be sealed with a3 shrink covering to prevent the mgress of morsture.

CHEQUER PLATES

The contractor shall be e supply of all metal chequer piates required for covering of
cable trenches inside the

Earthing studs of 95mm= copper cable shall be welded to each chequer plats.
CABLES, BU ONNECTIONS. (OUTDOOR)

The Con s and install the following:

The Inter. i or conductors in the High Voltage yard.

The connections which shall be sclderless. concentric grip. or other approved
@ connactions must have adequate cross-sectional area to suit both electricsl and

busbars between separately mounted outdoor equipment. The busbars shall incorporate a
egree of fiexibility to avoid any overstressing of connections due to foundafion movement and
expansion or contraction.
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M4 All negative connections and terminals associated with high voltage circuits and which are
accessible without first having to isolate and earth such high voltage circuits = g. the main negative
busbar shall be of 95mm?, copper or copper equivalent cross-section. The terminals shall be painted
red.

45 Copper busbars with removable fiexible connections or “all aluminium” stranded conductor may be
used interconnection conductors between the main traction transformer secandary bushings and the
anode wall bushings which ars fixed 1o the anode wall plate of the substation building.

3451 Where “all aluminium conductors are to be installed the following sizes and number of conductors
shall be instalted:

e 2 X 8O0 mm*® “all aluminium® stranded conductor per sach phase for 4.5 MW substations. or
EQmm X 25mm aluminium (grade 8083) busbar in accordance to Transnet fresght rail drawing

BBF 1615,

e 2 X 500 mm* “all aluminium” stranded conductior per each phase for 3 MW . or
S0mm X 25mm aluminium (grade 8083) busbar in accordance to Transnet freight i
BBF1815.

3452 Where two different conductor material joints are used. the Bi-Metallic plates shall be ap)

M8 Conduetors from the high voltage AC line aerial conductors and between . AC
disconnecting switch, high voltage AC circuit breaker, current and
rectifier.

M7 Cables or busbars from the rectifier transformer to the auxiiary

M71 The auxiliary transformer shall be connected directy to the ing of the traction
transformer for new installations or existing installations where (e are employad on the
main traction transformer.

248 Cabie from the auxiliary transformer secondary o the switch.

M40 Control cables from the high voitage AC disconnecta it breaker and main and awadliary
transformers to the substation control panels.

3410 A multi-core 4mm* cable between the current and the Electrical Supply Utility meter
room. Make-off and connect at the current /

34.11 in the case of the Electrical Supply Utility T ie& a multi-care 4mm* cable between the voltage

transformers and the Electncal 5
connacton.

Electrical Supply Utility will do the cabie

34.12 in the case of the Electricai Sup
Transnet Freight Rail's high
(For interocking Elecirical

licate Supplies one multi-core 4mm?® cable between
it breaker and the Electrical Supply Utility meter room.
L0.D¥'s). The cable shall have 10% spare cores.

tele—control remote terminals on the control pane! and the
(For tele-control of the Electrical Supply Utility equipment). The
34.14 All other cables . £.g. secunity lighting and alarms.

34.15 Al control

and alarm cables shall be armoured cables.

34.18 Not auses above the contractor shall be responsible for all cables, busbars and

for the successful operation of the 3kV DC raction substation.

35.0 TERMINALS

35.1 \‘x shﬂbe_hEr_lgﬁ'sh. All lettering shall be white on 3 black background. Lettering shall be a
mimurYof 8mm in height.

35.2 All labels shall be neatly secured by rivets or screws.

35.3 All conductors and cables shall be provided with identification tags at terminais.
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354

36.0

361
36.1.1

36.1.2

36.1.3
36.1.4

38.15

36.1.6

817
362
3621

/22

3823

3624

3825

363
36.2.1

36.3.2

6.4
3631

All terminals and equipment such as switches and relays shall be suitably numbersed according %
the substation schematic and wirng diagrams. All terminal biocks 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 slespers,

o Aerial conductors.

BURIED XLPE INSULATED COPPER CABLE

?hemm:cbrshallinstdzxmm’mmXLPEcopweahlﬁmmesmsﬁc‘nqaﬁn
busbar to the negative manhole situated near the railway fine. \

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

The negative manhole 10 drawing CEE-TU-41 is to be supplied and installed contractor.

The negative raturn cables shall be |aid, in 150mm of soft sail in a trench, at
1000mm below ground |level and spaced not less than 300mm between

Whera cables are likely to be damaged they shall be protected by . Refer to Transnet
Freight Rail specification CEE 0023,

The cable route shall be provided with cable waming

The cable runs shall be marked by cable markers
RAIL NEGATIVE RETURN.

Whera raidl is used for the negative ratum
rail from the inside of the substation building to

Transn=t Freight Rail

. (Stores Ivem No &/1503)

reight Rail shall supply and install the
track.

sleepers suppiied by Transnet Freight
ilding be insulated from all concrete and brickwork 1
pravent stray currsnt damage to bui reinfarcing or other metal. After installation the hole in the
Freight Rail.

output of the rectifier by means of a suitably rated
. Transnet Freight Rail will make provision for terminations

The rail shall be
busbaricable supplied

Transnet Freight the negative retum rail o the track by means of PVC insulated
stee] conductors.

NEGATIVE SYSTEM.

The contra supply and install a negative fesder monitonng system in

et Freight Rail specification BBB 1843,

accord, T
The maonitoring system shall be designed to tnp the 3 kV DC track breakers in
the traction subststion negative return circuit becoming open circuited due 1o cable
the ive retum cables or other cause of faillure of the negative refum circuit.

CONDUCTORS

Where asrial conductors are used for the negative return, the contractor shall provide the wall plates
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38.32

37.0

371
37.1.1

37.12

37.13

14

37.15

716
A7

3718
372
TR |

37.22

38.0

381

382

383

Js.4
8.5

386

In the case of aenal conductors used for the negative retum, Transnet Fraight Rail shall provide the
conductors and the installation.

3kV DC POSITIVE FEEDER CABLES

The positive feeder cables shall be sither:

s Buried armoured medium voltage XLPE insulated cable.

s Aerial aluminium conductor

BURIED XLPE INSULATED CABLE

The contractor shall install two single core 8.8kV. 500mm*® amoured medium voltage XLPE
insulated cables with stranded copper conductors. The cables shall be manufactured dgth copper
tape screen. armour and sheath in accordance with SANS 1330 and Tran ht Rail
specification BEC 0168. The cables shail run from the high-speed circuit breaker b chamber to
the associated track switch structure.

Tenderers are 0 allow for making off the cables with suitable terminations. S ant of cable
must be left buried at the base of the track switch structure for erection ian), to the track
switch. Transnet Freight Rafl will do connection to the track switch_

The medium voltage cables shall be laid in 150mm of soft soil. in a
1000mm below ground level and spaced not less than 300mm

Where cables are likely to be damaged they shall be protected
Freight Rail specification CEE D023,

of not less than

Refer to Transnet

The cable route shall be provided with cable waming . Refer to Transnet Freight Rail

specification CEE.O023.
The cable runs shall be marked by cable markers (

Should it be necessary for the cables to tracks suitabie pipes will be nstalled by
Transnet Freight Rail.

[tem Nio 9/1530).

Where required, the contractor shall supp) wall bushings for positive feeder cables.
AERIAL CONDUCTOR

In the case of aerial conductors for the positive feeders. Transnet Freight Rail shall make
provision for conductors and

Where asrial conductors for 3V OC positive, the contracter shall provide the wall

TRENCHING FO YARD EARTHING CONDUCTORS AND CONTROL
CABLES.

the contractor shall consult with Transnet Freight Rail staff for
of the trenches in the outdoor yard.

ion outdoor yards the contractor shall remove the necessary crusher stone in the
&ny excavation commences. The contractor shall restore the crusher stone after

With the installation of new earthing conductors and controd 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 befors and during the
installation of the earthing system and control cables.
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38.7

39.0
30.1

20.2

30.3

304

30.5

30.9

397
3o
309

.10

30.11

30.12

39.13 \\

40.0
40.1

40.2

Before the trenches are closed a represantative from Transnet Freight Rail shall inspect the earthing
system and other cabling for damage.

FOUNDATIONS.

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

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

WmltmwisammdumandHI\WBBkausmuhunyard.a!ymn is o be
provided in Transnet Fraight Rail's yard. All foundations and steelworks to suit this
arrangement, including the erection and earthing thereof shall be included in :

The foundations in the high voltage cutdoor yard shall include the following:
* Voltage Transformers if applicable. V
o Surge amesters.

e AC disconpectars.

» Cumrent transformers. (If applicable)

* Primary circuit breakers.

o Main traction transformer.

e Auxiliary transformess.

* Portal laftice structuras as required.

¢ Any other foundations as specified.

The successful tendersr shall camry out own in regard to soil types and thesir load beanng
capabililies.

ﬁnuMﬁMmmmeﬁmmmﬂdh

The design of thegonchiate plinth for the main traction transformer shall include a concrefe gufter
2,0 inth to contain any spillage of transformer oil.

; dumwmmmmdmmmm
smebTrmqumRﬂbrwd

if separate shall be provided with its own concrete plinth with a concrete
e installed on the same piinth as the man traction transformer.

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 all metallic parts.
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40.3

40.7
40.8
40.0

41.0

412
413

41.3.1

41.32

4133

42.0
421

422

423

The bases of insulators, studs, bolts, support structures and other parts made of ferrous material
associated with the electrical connections cutdoors. 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.0D45.

Steelwork for outdoor instaflation in infand areas, ie.. at a distance greater than 50km from the
coast, shall be hot-dip galvanised to SANS 121.

Al high voltage equipment shall be provided with hot-dipped galvanised support structures ar
pedestals to provide & minimum clearance of 3.8 m (up to 8BkV) or 4.1 m (above 88kY) from the
lowest "live" high voitage connection to finished ground level. \
Structural steef shali comply with SANS 1431. \

All welded joints shall be seal welded with no gaps or blowhaoles.

All fasteners, nuts and bofts used for the installation of substation stesiwork ipment be
hot dipped galvanized to prevent comosion.

FENCING

The successful tenderer shall supply and install new pesimetar

The successful tenderer shall make provision for the leveling of oufdd required.

The fencing shall be either of the following:

» Concrete palisade fencing in accordance to drawing 16.
e Hot dipped galvanised sieel palisade fenci | the minimum requirements of:
Height 2.4 metres

Size and thickness of pales 40mm x 40mm x
Comer and intermediate posts 100mm x1
Horizantal cross bars 40mmaSmm.

The successful tenderer shall make proviss
yard in accordance with Transnet Freight
Engineering instruction 5.018)

ation of safety barners in the high voitags
. (Refer to Transnet Freight Rail's

The successful tendersr shall
expanded metal to be

The successful tenderer apron of 150mm wide x 300mm under the penmeter
fences of the i the apron shall be a mnimum of 100 mm above the ground
level.

GATES

& high voltage outdoor yard adjacent to the main transformer (s).

to the HV outdoor yard is gained between the substafion building and permeter
fence the same height as the penmeter fence shall be installed. A 1000mm wide lockable
form part of the fence.

Provision must be made for the fitting of 2 spark gaps and raifl earth switch on the HV yard small
gate. Refer to drawings CEE-TBD-7 and BBB3820. The spark gaps shall be provided by Transnst
Freight Rail on request.
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424

425

43.0
431

43.2
43.3

44.0
441

45.0

45.1

45.2

453

454

45.5

45.5.1

45.52
4553

4554

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 gats hinges.

Waming 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 Rait.

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 Techmical Officer shall be applied in HV outdoor
yard.

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

After treatment with the weed killer, 3 100mm layer of 25mm crusher stone shall be laid aver the
whole ar=a of the Transnet Freight Rail high voltage outdoor yard (within the apronj. \\

PAINTING

AN indoar and outdoor steeiwork, matal screens and bamiers shall be painted i noce with
Transnet Freight Rail's Specification CEE.0045.

The finishing coats for indoar equipment shall be in accordance with SANS 1 V

Metal Bay Screens - Eau-de-Nil (H43).
Support frameworks (indoor) - Eau-de-Nil (H43).

DISTRIBUTION, LIGHTING OF SUBSTATION BU STANDBY 400V
AUXILIARY SUPPLIES

The successiul tenderer shall supply and install all fight fth
swilches, cables and other material in accordance with48
PVC conduit and galvanisad fittings shall be provided 3

g% plugs. conduits, disfribution boards,
1 10142-1 Galvanised, allematively

Complete Layout drawing showing the poditon/iyipe of light ftti
board and switches to be submitted to Tragsne: ight Rail for approval.

4555 \ is@lation transformer shall comply with specification BEC 0330.

4558 \

45.8

The sut tendenrer shall supply the isofation transformer unless otherwise specified.
EMERGENCY LIGHTING.
Fiuorescent light fittings with its own battery back up supply shall be suppiied for emergency lighting.
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4581

45.6.2

456.3

45.7

458

46.0
46.1

46.2
47.0
47.1

47.2
47.3
47.4

47.5
476
47.7
48.0
48.1

49.0

491
40.1.1

A minimum of three fitings shall be installed m a single unit substation and four in a double unit
substation.

The light fittings shall be instalied at the following locatians:

s 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
room.

* [n additional locations where requesied 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 b . which
comply with specification SANS 156.

SECURITY LIGHTS

Where outdoor security lights are specified 400W high-pressure sodium fitting
locations specified by the "Scope of Work".

COOLING AND VENTILATION
Where specified, 3 phase cooling fans shall be supplied and insiall b=tation building.

The requirad filters, louvres and guards shall be provided and |
BATTERY ROOM
A threeisingle phase non-sparking extraction fan shall b

ot result of work performed by the Coniractor shall be removed
d and disposed of by the Contractor. The substation fioors and

walls shall be left in 2 tion. All cable, wire and conductor cut-offs and surpius material

Epe il

Th tendersr shall be responsible for carrying out on-site tests and commissioning of all
ied and mstalled n terms of this specification and the contractual agresment.

\ TESTS

Functional on-site tests shall be conductsd on all items of equipment. circuitry and interiocking to
prove the proper functioning and installation thereof.
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48,12

40.1.3

40.14

49.1.5

4022

4023

4924

4025
4026

4927

The successful tenderer shall submit a detailed fist of on-site tests for the approval of the Project
Manager/Engineer at least six weeks befors 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 sach 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 commissioning of the substation eguipment will not be
afiowed to take place in a construction site environment.

On-site tests shall include the following:

s Polarity tests on all CT's.

e Ratio tests on all CT's.

o Magnetising current of alk CT's. \\

» Secondary injection of all relays.

*  Trip testing. all relays must be checked for comect operation.

s The functionality of all electrical circuitry must be tested. V

* The operation of both mechanical and elecirical interlocking.

e Tests on primary circuit breakers and other primary in accordance with
manufacturer’s instructions.

At the completion of the on-site tests the Project ManagerEngineer shall either

completion ther=of. or hand to the successiul tenderer a requiring rectification.

the Project manager/Enginesr
or his representative to certify satisfactory comp tests for that particular substation.
Acoeptance by the Project Manager/Enginesr
refieves the contractor of his obhgation to
become evident at 3 later stage.

COMMISSIONING OF EQUIPMENT

Commissioning will include the ising of equipment from the AC disconnects o the OHTE track
rer must prove the satisfactory operation of all equipment

completion of an-site tests in no way
which may have been owverfooked or

under live conditions.
On completion of commiss@hi iocessful tendersr will hand the subsiation over 1o the Project
Manager/Enginesr in terpis - ant instructions.

of on-site tests and @0 sioning of equipment.

: responsibility to satisfy himself that the commissioning of the pmﬁdnn squipment has
bemmncdo:utmasmﬁcuymanmrar\dnmwaycmpmﬁesﬂupmpsopemﬁmnfm
equipment supplied in ferms of the contract.
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50.1
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51.3
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51.5
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53.0

54.0
54.1

55.0
55.1

55.2
56.0

The commissioning dates for the substations will be depandent on the availability of power supplies

from the supply utifity as well as Transnet Freight Rail's efectrification program and will be defined by
the Project Manager/Engineer.

SECTION 5: GENERAL
QUALITY ASSURANCE

Transnet Freight Rail reserves the right to camy out inspection and tests on the eguipment at the
works of the supplierfmanufacturer.

Arrangements must be made timeously for such inspections and typefroutine tests in accordance
with the equipment specifications are carried out before delivery of the equipment to the site.
Type/routine test sheets of the equipment shall be forwarded to the Project Manager.
GUARANTEE AND DEFECTS

The coniractor shall guarantee the satisfactory operation of the complets J i
supplied and installed by him and accept liability for maker's defects, which may ap) in design,
maternals and workmanship.

The guarantee periad shall commence from the date of successful commissioning of the ion.
The guarantee period for all substations shall expire after a period of 12 maep ing from
the date of successful completion of the contract or the date the equi is

Transnet Freight Rail whichever is the laber.

If urgent repairs have to be camied out by Transnet Freight Rail IDmaingain supply during the
guarantee period the contractor shall inspect such repairs to ensu guarantse period is not
affected and should they be coversd by the guarantee, reimburse [gansne

material and labour.

The cost of training shall be included in the tendersrs g

DRAWINGS, INSTRUCTION MANUALS AND SL

Drawings, instruction manuals and cataloguss shall in accordance with Transnet Fraight
Rail specification CEE.0224.

The tenderer shail supply three copies of an | i maruals, schematic and winng
diagrams.

The contractor shall submit details of in accordance with Transnet Freight Rail's

specification no. CEE.0224.

All spares recommended for
importation) must be highiighted.

purposes that are not availsble locally (requires

SPECIAL TOOLS AND G AIDS

Special tools or serv necessary for the efficient maintenance, repair or calibration of the
equipment shall be q Fately.

TRAINING

The contractor, with the tender of the training courses which will be conducted by

the contract ning of Transnet Freight Rail maintenance staff in the operation and
tena c eeqmpmem;wpied The courses shall include theorstical as well as practical
e of this training course shall be arranged with the Maintenance manager.

\\’ cior shall provide transport for the delivery of the equipment 1o the site where required.
BIBLIOGRAPHY
[1] SANS 1018: 2008 Edition 2.5 Standard voltages. currents and insulation levels for slectricity

supply
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APPENDIX €

DRAWINGS ISSUED WITH THIS SPECIFICATION

DRAWING NUMBER AMENDMENT
CEE-TDF-0010
CEE-TED-7
CEE-TU-41
CEE-TCkK-1
CEE-TEP-1
CEE-TBF-38
CEE-TEP-35
CEE-TEP-38
CEE-TCL-83
CEE-TCG-208

CEE-TBP-32
BBB 0038

BBB 3620

B88F 1815

Respondent’s Signature

DESCRIPTION.

Conerete fencing

Earthing Arrangements Traction Substations.

Negative Retum Cabie Terminating Box. \\
Reactor 1,84mH, 1 500 A. (For reference only)
Wiring diagram for auto reclosure for HSCB.

Circuit diagram for auto reciosure

Connection diagram for HSCB cantral relay
Schematic Diagram of 3

3kV Busbar Chamber, Cable Feeders.

DC High Speed Breaker Cell Panel (Cell siabs)
(sheets 110 10
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1.2

2.0

24

2.3

3.0
3.1

32
3.3
34

3.5
4.0

4.1

4.2

421
422

SCOPE

This specification covers Spoomet's requirements for the supply of owtdoor, 3 phase, 50 henz
disconnectors combined with earthing switches for vollages above 1 400 V.

Equipment ks required for Installation at the end of overhead {ransmission lines to control the
power supply to traction substations amd step- down points and shall consist of a 3 poke
disconnector to be connected to the line and provided with faclities 1o eanh the “load" side of the
ciroui.

STANDARDS AND PUBLICATIONS
The following publications and documents (alest edition) are referred to hereln.
SOUTH AFRICAN NATIONAL STANDARDS

SANS 121 e Hot dip galvanized coatings for fabricated lron or
steel article,

SANS 60273 i Charactarislics of indoor and outdoor poslinsulators
for sysiems with nominal{voitages, greater than
1000 V

SANG 60815 : Guide for selection (0f insulators in respect of
poliuted conditions

SANS 62271-102 S High voltage swilchgear and conlirolgear part 102
Altemating Curent disconneciors and earihing
switches

BPOORNET SPECIFICATIONS

CEE.0224 $ Drawings;, catalogues, nstruclion manuals, spares

lisi/for elecliical’ equipment supplied undar contract.
TENDERING PROCEDURE

Tanderers shall indicate clause by clause compllance with the specification. This shall take the
form of a separale docurnenl listing all the specifications clause numbers indicating the indlvidua)
statement of compllance or non-compliance.

A statement of non-compllance shall be,molivated by the tanderer,
Tenderers shall complete annexuré2 ' Technical data sheel."

Tenderers shall submit descriptive literature conslsting of detalled technical spacifications,
general constrictional dataitsiand principal dimensions, together with clear illusirations of the
equipmeni offered.

Fallure io complyawith clauses 3.1, 3.2, 3.3 and 3.4 could preclude a tender from consideration.
ANNEXURES

The following dnnéxures form an integral part of this spocificstion end shall be read In
conjufiction with, it.

Annexure 1 “Schedule of Requiramants™

This'‘@nnexure details the specific requirements for this appdication.

Annaxur 2 - “Technical Data Sheel"

This annexure calls for specific technical information to be furnished with tenders.
This annexure is used during adjudication of tenders to assess the equipment offered.

Equipment described in annexure 2 shall comply with, and bo supplied In terms of this
specificalion, Na changes or substifutions will be allowed without the written consent of Spoomel

JRANSNET
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423

424
5.0
§1

6.0
6.1

7.0

7

72

73

74
7.5

76

Acceptance of the equipment detailed in this annexure in no way relieves the fenderse of his
obiigation 10 fulf his statement of compliance with the specification.

Tendarars are responsible for the accuracy of information submilied in this annexure.
SERVICE CONIITIONS

The equipment shall be designed and raled for continuous operation under the following
condltions:

Altitude : & to 1800m above 324 level

Ambient temperature : -5°C to +45°C

Redative humidity : 10% to 80%

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

Polhution " Heavlly salt laden or polluted with smigke

from Industrial sources.
CLEARANCES

The following minamum sefety dearances shall be maintained between any live conductor and
sarthed melal: - a

Mominal phase to | 22kV 3V | 44KV L eeRy | eeny 1326V
phase ¢ m.s system | |
voltage . |

Highest phase to | 20k/ | 38V | deky N TAY | 1008y
phase r.m.s vollage . | -
for equipment | ‘
Safety clearance 320mm ] 430mm i S40mm

146KV

| :
770mm [ 1000mm | 1460mm

DISCONNECTORS COMBINED WITH EARTHING SWITCHES
This seclion shall ba read in canjunclion with SANS 62271-102

The combined AC diseonnectos and earlhing swilches shall be designed, manufactured and
tested In acordance(wilhSANS 82271-102.

Disconneclors andiaarthing/swilches shall have been type tesled lo veriy paformance amd
safely, Proof of theseltests in the formn of type test cedificates shall be Included in the tender
documents.

The disconnaciors'shall be provided with a maans for earthing the Yoad™ side of ihe Gircuit, either
by means of a separste earthing switoh interlocked with its operating mechanism or contads 50
placed thatwhen the disconnector is in the "open” position, the “toad* side Is earthed.

The disconnectors shall be of the alr-break type with the blades operating in a honzontal piane.

The diseennectors shall be so mounted that the phase-to-phase clearance for both the “open and
earthed™ and “closed” positions, shall not be kess than:

22ky - 355mm
33kv - 510mm
40kV - 610mm
BBkY - B90mm
88kY - 1, 14metres

132kY - 1,7melres
The operathon of the disconnector shall be manual. (Cependent ar independant).

TRANSNET
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717 The operating mechanism shall be constructed of antl-cormosive matesial to prevent sticking due
to rust. Al fermous material shall be galvanised.

7.8 The operating handie shall ba provided with suilahle allachmenis lo enable il lo be locked in the
up (closad) position and in the down (open and earlhed) position by standard locks, supplled by
Spoormet.

19 The operating assembly shall be fixed ai a satisfactory operating height of approximately tm from
the bottom of the structure

710 A mechanism shall be provided 10 machenically intertock theqoperating handie with the

associated primary citcuit breakar to ansure thal opsration is ofily ‘possitde when the cimcud
breaker is in the “apen” position.

It musi, however, be possible o close the primary drcull breakerwhien the eanhing swilch is in
the "earthed” position.

7141 Electrical conlacts shall ba filled lo intedock the operating handle/wvith the assoclated pdmary
clrcuil breaker. In the evanl of accidental operalion _or movemenl of the operating handle the
primary clreuit breaker wilt be tripped before the main condacts of the AC disconneclor starls
opening.

742 A notice with the following Inscriplion shall be meunted next lo the operating mechanism:
"DO NOT OPERATE UNDER LOAD"
Refer to clause 11.4.2 of specification.

8.0 SUPPORT STRUCTURES

8.1 The combinad AC disconnectorsand @arthing switches shall be rigidly mounted on rebust, hot-
dipped galvanised supporting steel struclures or padestals in accordance with SANS 121,

82 The supporting sleel struétures or pedestals shall provide a minimum clearance of 3.8 metres (op
to 88 kV) or 4,1 metres (above 88 kV) from the lowest "live" high voltage connection lo finished
yard level. Oulline drawings subsnitted wilh teénders must indicate the actusl clearances proposed.

9.0 CONNECTIONS

81 All high vollageveotnections must be of the solderless, concendric guip, or other approved
solderlessatype and “must be of adequale cross-seclional area to suit bolh eledrical and
mechanital requirements. AR connections to the disconnectors must be flaxible so as not to affect
smooif operation of the blade mechanism.

10.0 POSTY INSUKATORS
This section shall be read in conjunction with SANS 60273,

10.1 Allpost insulalors shall be designed, manufactured and tested in accordance with SANS 60273,

10.2 Unless otherwise statad kn Annexure 1, crespage distances for heavy polluted atmospheres shall
be In accordance SANS 80813 Clauss 4.

1.0 NAMEPLATES AND LABELS

11.1 All namepiates and labsls shall be in English.

1.2 In addition to the data called for In SANS 62271-102 the nameplate of each device shall indicate
the Spoomet contract number

1.3 Labals other than interchangaable labels shall be fixed by screws or rivets.

11.4 Al labels shall be mada of composite sandwich type plastic matevial of the foMowing colour
combinations:

11.4.1 ientiNication labets; While leftering on Black background. Lefters must be of sufficient size to be

clearly lagible from a distance of 3 m.
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12.0
12.4
12.2

12.21

12.3

13.0
13.1

14.0

14.1

15.0
151
152

183

15.4

16.0
18.1

Danger fabels: WWhite lettering on Red background, Letiers must be of sufficient size to be cleary
legible from a distance of 3 m.

The following is & kst of approved labels refervad to In the body of this specificalion.

On (1)

OH (0)

Open (Verb.)

Close (Vertr)

Closed

Open

Do nol operate link under load.
Open and earthed.

DRAWINGS AND INSTRUCTIONS
All drawings shall be In accordance with specification CEE-0224.

The successful {enderer shall supply the folowing drawings andfor Instructions, all of which shall
be induded in the {ender grice and be to the satisfaction of Spoomet.

Before defivery to site three (3) sels of detaded operaling and maeintenance, instruclions, with
llustrations where necessary. These Instruclions shall be supplied with the "gs buiit” drawings.

Late submission of drawings and instructions shall incur delivery penslliss’on the full contract
price.

INSPECTION

Spoormnet reserves the right by prior arrangemeni to ifSpect the equipment at any stage during
manufacture.

TOOLS AND APPLIANCES

One sel of any specia tools and appliances fequired {or normal operation and maintenance shall
be suppiled. All fittings, including holdingsdown bolts, etc for the complete installation of the
equipmem cffared shall be supplied,

SPARES
Tenderers shall submil a separate quote for recommended spares for maintenance puposes,

A detailed descriplion of each itemincluding manufacturer's catalogue number and item number
where apphicable shall be furnished, Separate prices for each lem shall be indicated.

Tha spare lisl shall beddvided into two parts, one covering ilems used in 8 12 month period and
those likely fo be usdd In'a 10 yéar period.

Tenderers shall also stale whether a complete range of spares is held in stock by thelr bocal
representalives for subsaquent purchase by Spoomet as and when required.

PACKING

The equipment shall be packed in such a manner that it will be adequately prolected during
handling &nd trafspon.

JRANSNET
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ANNEXURE 1
SCHEDULE OF REQUIREMENTS
1.0 Requirgd for ........ooco i i
2.0 Number of 8ats required .. ..........ocoovinnmmniinne \\
3.0 System of supply ............. k¥, 50 Hz, 3 phase,. .... .......neutral
DISCONNECTOR  EARTHING @
40 Rated voltage: ... kV @
50 Rated frequency: 50 Hz
6.0 Rated nomal cument.  ........... A * A
7.0 Rataed short me cervemeenn KA
withgtand current:
8.0 Special raquirements. ... .4 .0
Respondent’s Signature Date & Company Stamp
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ANNEXURE 2
TECHWICAL DATA SHEET
(To be completed by lenderers and submitied as part of their tencler)
1.0 Spoomet Tendar NUMDE: ...
DISCONNECTOR  EARTHING SWITCH

20 Name of manufactucer.
a0 Type number
4.0 Number of poles. X .
5.0 IndoonOutdoor.
€.0 Rated voliage.
7.0 Rated insulation level. g e i
7.1 Rated 1 minute power frequency

withetand voltaga,
7.2 Rated lightning impulse N & A

withstand voltage.
BO Rated fraguency. D ey o
9.0 Rated normal curment. Y A E——
100 Ratad zhont clreuit making

current.
11.0 Rated short ime withstand

currant.
120 Mass of complete unit,
13.0 WMinimum cleatance in alr.
13.1 Bstweanpoles.
13.2 To earth:
133 For.isclating distance.
140 Type of cloging mechanism.
15.0 Height above ground of lowast

HY connection.
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16.0 Length of nsulator
{taut sfring maasursment)

17.0 Type test cartificats

17.1 Testing authority

17.2 Test number

18.0 Insulators

18.1 Type test certificats
number

18.2 Testing authority

Respondent’s Signature
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1.0 SCOPE

11 This specification covers Transnet Freight Rail's requirements for the installation, laying,
terminating, jointing, testing and commissioning of low and high voitage cables.

2.0 APPENDICES
The following appendices form an integral part of this specification and shall be read in
conjunction with it

21 Appendix 1 - "Scope of Work™ - to be completed by Transnet Freight nt).

22 Appendix 2 - "Schedule of Requirements” — (to be completed by Te ).

23 Appendix 3 — "Normative SANS references”

30 STANDARDS, PUBLICATIONS AND DRAWINGS
Unless otherwise specified this specification must be

edition of the relevant SANS, BS and Transnet Freight Rail: ifications.
31 British Standards
BS 6467:  Electric cables — thermosetting in > cables for voltages of
600/1000Vand 1900/3300V.
BS 6480: impregnated paper — installed alloy sheathed electric cables of rated
voltages up to and including
32 South African National Standards
SANS 32 Intemal andlor external p coatings for steel tubes - Specification for hot
dip galvanized coati ppiied n automatic plants.
SANS 97: Electric cables - Im paper-insulated metal-sheathed cables for rated
voltages 3,3/3.3kV to V (excluding pressure assisted cables)
SANS 121: Hot dip galvanized coatings on fabricated iron and steel articles - Specifications

and test

SANS 1339: Electric Cross-linked polyethylene (XLPE) insulated cables for rated

to 19/33 kV

SANS 10142-1: & premises Part 1. Low-voltage installations.

SANS 10142-2¢ of premises Part 2: Medium-voltage installations above 1 kV AC
ceeding 22 kV AC and up to and including 3 000 kW installed

acity.
33 Transn ht Rail Instructions
BBD, | work and works on, over, under or adjacent to a railway lines and near
voltage equipment
- Method of Tendering
\\ 0045 - Painting of steel components of electrical equipment.

CEE.0089 - Drawings of electrical equipment supplied under electric light and power
contracts.

Electrical Safety Instructions 2012 - High Voltage Electrical Equipment
34 Transnet Freight Rail Drawings

CEE PA-0105 - Precast concrete slab cover for cable protection.

CEE-PK-14 - Electrical cable route marker.

CEE-MA-307 — Route marker electrical cables.

FG 263 - Accommodation of cables in Railway formations
35 Statutory Requirements

Occupational Health and Safety Act and Regulations, Act 85, 1993

Respondent’s Signature Date & Company Stamp
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6.3

6.4
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67

6.6

6.9

Any items offered in accordance with other standards will be considered at the sole discretion
of Transnet Freight Rail. The tenderer shall supply full details stating where the item differs
from these specifications as well as supplying a copy (in English) of the recognised standard
specificaion(s) with which it complies.

TENDERING METHODS
Tenderer shall indicate clause by clause compliance with the specification. This \
form of a separate document listing all the specifications clause numbers idicating the
individual statement of compliance or non-compliance. This document used by
tenderer to elaborate on their response to a clause.

A statement of non-compliance shall be motivated by the tenderer. V
Tenderer shall complete Appendix 2 — “Schedule of requirements”.

Tenderer shall submit descriptive literature consisting of specifications,

general constructional details and principal dimensions, illustrations of the
equipment offered.

Failure to comply with clauses 4.1, 42 43 and 44 clude a tender from
consideration.

SERVICE CONDITIONS

The equipment shall be designed and rated for i and continuous operation under the
following conditions:

Altitude: Oto 1 level.

Ambient temperaturs: -1 +

Relative humidity: 10% @ 90%

Lightning Conditions: grou es per square kilomatre per annum.
Poliution: salt laden or polluted with smoke from industrial
GENERAL REQUIREM

The tenderer shall gs in accordance with Transnet Freight Rails Specification
CEE.0089

Where joints and termi are to be done by others, the contractor shall submit detailed
instructions regsrding ! re recommended by the cable manufacturer.

The electrical ingfalls shall conform to the requirements of SANS 10142 part 1 and 2 and
shall be to theygatisf; of Transnet Freight Rail.

Galvag pecified shall be in accordance with SANS 32 and SANS 121

gh voltage eguipment shall be carried out in accordance with the Transnet
afety Instructions 2012 - High Voltage Electrical Equipment.

SURVEYS

The Contractor shall within 30 days after being awarded the confract carry out a pre-
installation route survey which shall include digging test holes and guided by the Transnet
Freight Rail’s drawings to determine a suitable route.

The contractor shall determine where cables are liable to be subjected to chemical,
electrolytic, mechanical or other damage and shall submit his recommendation to the Depot
Maintenance Manager (Electrical) for approval.

The Contractor shall submit in triplicate plans of the cable routes selecied to the Depot
Maintenance Manager (Electrical) for approval. Plans may be submitted in sections as the
sUrvey progresses.

Respondent’s Signature
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No excavation of any section of the cable route shall commence before the Confractor is in
possession of the relevant approved plans and the Depot Maintenance Manager (Electrical)
has authorised the commencement of work on the section concemed.

After completion of all cable laying and joinfing and before commissioning of any cable the
Contractor shall carry out a final "as laid" survey of the cable routes and submit plans on
transparencies suitable for reproduction.

The cable route plans shall include the following information:

Overall length, type, and voltage of each cable.

mmdmmnamhcmummmmmwm
from permanent structures.

Pipes and chambers provided.

EXCAVATIONS

Excavations shall be caried out in strict compliance with the 8210 for
general work and works on, over, under or adjacent to a railway i high voitage
equipment.

Trenching procedure shall be programmed in advance, epot Maintenance
Manager (Electrical) and shall not be departed from ex consent of the Depot

Maintenance Manager (Electrical).
The Contractor will be advised of any known buried serv such as cables, pipes, eic. in the
vicinity of the cable route.

When trenching the contractor shall take all
underground services.

On encountering any uncharted service, ;
Maintenance Manager (Electncal) who ﬂ'le necessary instructions. Additional

ions to prevent damage to

any other structure be damaged lhe r‘ssla!!f,itahalbereporbdmmyh
the Depot Maintenance Manager cincal), who shall arange for the necessary repairs. The

cable routes shail be subject to the approval of the
ical) and shall be paid for at the agreed rates.

eneath any railway line without deparimental supervision.

Should the confractg B amy out such work, a minimum of 14 working days notice is

required by the DepofGMaintenance Manager (Electrical) to arange for the necessary
supervision. The costiof sugh supervision shall not be charged to the Contractor.

e Depot Maintenance Manager (Electrical) shall be advised 14 days in
advance ! excavations will take place.

f oil pipe lines shall only be at right angles.

ss roads, access ways or foot-paths shall not be left open. If trenching, cable
d Backfilling cannot be done during the same shift, the poriion of trench across the

th of the road, etc., must be temporanily backfilled and consolidated sufficientiy to camry

affic concemed without subsidence. Alitematively, adequately strong cover plates shall

be laid across the trench.

Power driven mechanical excavators may be used for trenching operations. Transnet Freight

Rail shall not be responsible for any damage to other Services in close proximity when using

mechanical excavators.

The Contractor shall provide shuttering in places where the danger exists of the trench

collapsing, and causing damage to formations or other nearby structures.

Shuttering shall be paid for at scheduled rates.

TRANSNET
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711 Trenches shall be as straight as possible and the boftom of each cable trench shall be firm
and of smooth contour without sharp dips or rises which may cause tensile forces in the cable
during backflling.

7.11.1 Trenches shall have no sharp objects which may cause damage fo the cable during laying or
backfilling.

712  The unfinished depth of renches unless otherwise stafed shall be as follows:
712.1 HV cables and associated pilot cabies = 1 000 mm.
7.12.2 LV cables and separate pilot cables = 750 mm.

743  The width of the trench unless otherwise siated shall be 500 mm for one or two HV cables and
associated pilot cables, mdshalmcmhyﬁﬁmmforea:haddmulalwmwm

associated pilot cable. &

713.1 The width of the trench at any bend or piaces where cable slack is required, shail be such that
the bending radius of the cables shall not be less than that specified for the pa able as
per specifications SANS 97 and SANS 1339,

7.43.2 Trenching in raiway formations shall be in accordance with Transnet j drawing
FG 263.

714 The material excavated from each trench shall be placed in su aslnprwenl
nuisance or damage to adjacent ditches, railway lines, drains, other properties

and shall not interfere with traffic.

714.1 Where, owing to certain considerations, this is not possi
removed from site and be retumed for refilling the trench on

g the & materials shall be

715 When excavating close to railway tracks, the baliast must™Be covered by tarpaulins or other
sheeting to prevent soiing

7.16 Removal of accumulated water or other liguid from trengites shall be done by the Contractor at
his expense. The Contractor shall provide all p ppliances required to carmry out this
operation. Water or any other liquid remove disposed of without creating any
nuisance or hazard.

717 TmmelFragﬂRailmthenngo jter any) cable route or portion thereof prior to cable
laying. Payment in respect of any & al W :

8.0 CABLE LAYING
B.A GENERAL

8.1.1 Allpoasialemshdlbee v - andling cables on site.
812 Anydmum of cable s gftlamage shall not be used.

813 The outer covering ) of cables shall not be damaged in any way and cables shall
i by the manufacturer.

814 y the confractor, the drums thereof remain the property of the
from the siie and disposed of by the contractor.

815 g shall be dons manually unless otherwise approved by the Depot
(Electrical). No cable shail be subjected to a tension exceeding that

82

821 i age cables shall be spaced at a minimum of 300 mm apart (centre to centre).

622 Low Voltage cables shall be spaced at & minimum of 150 mm apart (centre to centre).
823 Pilot cables shall be laid beside the associaled power cables.

824 High Voitage and Low Voltage cables (and pilot cables not associated with High Voltage
cable) shall be spaced at @ minimum of 300 mm apart.
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825 Pilot cables, when they are routed separately from their associated power cables, may be run
next to one another.
826 Singke core low voltage cables to be clamped in trefoil formation.

827 Where the cable cannot be laid down at the specified depth, prior authority shall be obtained
from the Depot Maintenance Manager (Electrical) by the Condractor to protect the cable by
means of 150 mm diameter half round concrete pipes with 50 mm concrete slab coverings or
other approved methods. \

828 Where cables have to be drawn around comers well lubricated skid shall be used. The
gkid piates shall be securely fixed and constantly examined during cable)laying operations.

829 Suitable rollers may be used during the laying of cables.

62.10 Cables shall be visually inspected for damage during and ing. damage shall be
reported immediately to the Depot Maintenance Man: ) who will issue the
necessary instructions.

83 IN SLEEVE PIPES

8.3.1  All cables crossing beneath roads and pavements s eficiosed in cement or PYC pipes
with a minimum intermnal diameter of 150mm. aintenance Manager (Electrical)
shall be advised timeously of the locations and of pipes to be laid and chambers to be
provided by others. Separate lengths of pi properly jointed.

832 Pipes shall maintain or exceed the speci

833  Only one High Voltage cabie shall

834 Pipes shall extend at least 1T m
maintain the specified cable deg
gmde|s140‘.}

of the road or pavement formations and shall
shall be graded for water drzinage: the required

835

84
841 3 ithin buildings will be provided by others.
842 stalling s, the ducts are to be inspected to ensure that they ars suitable and

843 - neatly positioned and cross overs are to be avoided.
844 esl checker lates over ducts will be supplied by others. The tenderer will however be

fractor shall supply all cable trays, racks, wooden cleats or other supports required to
uately support cables not laid in ducts.

> able trays or racks shall be of reinforced glass fibre or steel suitably treated to prevent
\\ corrosion, Steel trays, racks and other supports shall be galvanised in accordance with
SANS 32 and SANS 121 when used within S0 km of the sea or inland expesed condifions.

847 Where cable enters buildings sufficient measures shall be insialled fo ensure no
meisture/water is digressing into the ducts. A sealing system based rubber modules from multi
removable layers may be used.

85 UNDER BRIDGES AND IN TUNNELS

85.1 Where a cable route can only be against the concrete wall of & bridge or tunnel the cable shall
be supported on:

85.1.1 Suitable brackets at 750 mm intervals or.
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6.5.12 Straining wire secured at maximum 1 200 mm intervals.

852
853

8§54
8.6
861

66.1.1
862
8.7

871

8.8
881

6§82

883
89
891

8§92
893
894

9.0
91
911
912

913

Brackets shall be of robust design and shall be galvanised and painted in accordance with
Transnet Freight Rail’s specification CEE.0045.

The height of the cable route on the brackets or strain wire shall be determined and agreed
upon on site.

The brackets or strain wire shall be supplied and installed by the contractor.
CROSSING OF PIPELINES AND OTHER CABLES

Cables shall pass beneath pipelines with a 300 mm minimum clearance between the top of
any cable and the bottom of any il pipe.

The level of any cabie at an oil pipeline crossing shall be maintained for not than 3 m on

either side of the centre line of the pipeline or on either side of the centre outermost
pipelines where there is more than one pipeline on the same route.

Where cables cross communication or signal cables, at least 300 mm provided
between the two cables. In addition a concrete slab in accordance with reight Rail’'s
drawing CEE PA-0105 shall be placed between the two cables cable.

IN RAILWAY FORMATIONS

Cables to be accommodated in raifway formations shall be with Transnet
Freight Rail's drawing FG 263.

SECURED TO POLES

Cables to be terminated at disconnectors (iso ounted on wood, concrefe or steel
poles, shall be clamped onto such siructures / of stainless steel straps applied at

such a tension that the cable or cable shes
intervails of not more than 1,2 m.

Cables shall be protected by a pipe or
material for a distance of 250 mm bel
screwed to the pole at a minimum of
steel construchon.

damaged. Straps shall be located at

§on of galvanised steel or other approved
500 mm above ground level, strapped or
and connected to the earth connection, if of

entes s or tunnels, or where excavations are not permitied down
banks or cuts, the exgose riigh shall be suitably protected by means of concrete slabs, or
suitable steei p Boxed'séctions which shall be galvanised in accordance with SANS 32

All such be supplied and installed by the Contractor.
Stake be supplied when spedifically called for in Appendix 1.

MINATIONS
L
shall be terminated and connected to the respective equipment, whether provided

by the Contractor or by others.

Jumpers between cable end boxes and disconnectors shall either be shori enough to be
rigidly self supporting, or shall be supported on suitably placed pin insulators.

Termination of cables on outdoor equipment shall not be done durng inclement weather
conditions.

TRANSNEI
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15
916
917

92
921

922

93
931

932

9321

10.0
101
10.11

10.1.2
10.1.3
10.1.4
1015

10.1.9
11.0
111

Both ends of each cable shall be identified by means of embossed stainless steel strips
clamped around the cables. The characters shall have a minimum height of 6 mm.

All materials necessary for cable termination shall be provided by the Contractor.
The contractor shall ensure that correct phase rotation is maintained throughout.
amamlmmsmonmpmmmmmwmummm

insulated from the frame by high grade non-deteriorating, non-hygroscopic | , at least
2 mm thick, capable of withstanding a test voltage of 4 k'/ DC for one mi

HY Cablea

Thembleaﬂmumgshalbebondedﬁlhmappmedwppe:bmdtom end box at
one end of the cable only as directed by the Depot Maintena (Electrical). This
bond shall be easily removable for testing purposes.

Where for any reason a cable cannot be terminated, suffici cable shall be left to

reach the cable end box position. The cable shall be coileg® tiied or otherwise protected.
The cable end of paper insulated cables shall be cappé i
seal. Other cables shall be sealed with suitabie tape.

LY Cables {and Pilot Cables)

All cut ends of cables are fo be sealed with sui _or other approved means until they
are ready to be terminated.

The cables shall terminate in co
SWA ECC cables.

The giands shall be fitted with n
moisture and dust at the point of ¢

CABLE JOINTS

glands, brass or bronze, suitable for PVC

s or corrosion guard to prevent the ingress of

armed oul\s in accordance with the manufacturer's jointing instructions
and by artisans thorofighfesperienced and competent in jointing the classes of cabies used.
They shall be a iatelff supervised to ensure the highest guality of workmanship.

The cores of cables I be jointed number to number or colour fo colour.
The joi impair the anti-electrolysis characteristics of the cables.
The idging the armouring shall be adequate to camy the prospective earth fault

joint shall only be permitted after every full drum length of cable.

le joint shall be identified by a non-comodible labe! fixed securely to the top of the

Each label shall have stamped on it, in characters having a minimum height of 10 mm,
identification of equipment at each end of the cable concemed.

Transnet Freight Rail reserves the right fo be present during jointing operations to familianise
themselves with any special technigues.

No joint shall be situated inside a cable pipe.
COVERING, BACKFILLING AND REINSTATEMENT

Filling of trenches shall not commence before the Depot Maintenance Manager (Electrical) or
his authorised representative has inspected and approved the cables and cable joints in situ in
the section of trench concerned.
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11.2 Trenches in raitway formations shall be backfilled and reinstated in accordance with Transnet
Freight Rail's drawing FG 263.

11.3 All other trenches shall be backfilled and reinstated as follows:

11.3.1 Two 75 mm thick layers of sofl sifted through a 6 mm mesh shall be laid directly under and
over the cables respectively and consolidated by hand ramming only.

11.3.1.1 Only soil with a thermal resistivity of 1,5 degrees C.m/watt, or lower may be used for this
purpose.

11.3.1.2 When necessary imported fill shall be arranged by the Contractor and pﬁ\km scheduled
rates.

11.3.1.3 The backfill material shall be free from rubble/stones or foreign material

11.3.2 HV cables shall, where fikely to be mechanically damaged as
Maintenance Manager (Electrical), be protected by concrete slabs (IhDrawing CEE PA-0105)
to be supplied and laid by the Contractor on top of the sifted s 2 i

close-butted, convex end to concave end, directly above HW cabie throughout the
underground poriion except where otherwise protected as Iy etc. Only unbroken cable
protection slabs may be used, and only slabs actually laidill b I for.
11.3.3 Reinforced resin protection trench covers might also be u3 stead of concrete slabs. These
covers shail be made of material which is flame retagdant, nol ic and corrosion resistant.
11.3.4 The minimum dry densities of backfilling after jon shall be not less than 1600 kgfcubic

metre.

11.3.5 All excavations made (whether for the
be back-filled in 150 mm layers, the ea
mdsul!imentalmncebemgmde

cable laying, joint bays or frial holes) shall
layer being well rammed and consolidated
ent. The back-filling shall be completed to the
ages (Electrical). if necessary, water shall be used

; wfny cable damaged during backfiling shall be
repheedbyuwmmahls

11.3.5.1 Backfiling at pipe entries ¢ be such as not to siress or damage the cable during
compaction from the top.
11.3.8 Amﬁnmpim tape, to drawing CEE-MA-307 shall be laid directly above

normal surface level and run for the full length of the cable
114

115 :
11.6 nal sdirfagihg of roads shall be restored by others unless called for under "Scope of Work”™,

1.7 £ mﬁemﬂmsﬂaﬂbewwmdmdmhledwmmmm

shall be filled with a sandiwater mixture to aiso have a thermal resistivity of 1,5 degrees
yatt or lower when dry. The sand used in the mixture shall be chemically tested not to be
to the cable outer sheath.

12.0 MEASUREMENTS

21 All measurements for payment purposes shall be made jointly by representatives of the
Contractor and Transnet Freight Rail and shall be agreed upon by both parfies. The
Conftractor shall be responsible for obtaining the Depot Maintenance Manager (Electrical)'s
signed approval of such measurements.
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122  Measurements of cable length shall be made from centre to centre of cable joints and to the
cable ends and will exclude any wastage due to jointing and terminating.

12.3  When cable is drawn through pipes, only the portion remaining in the pipe will be paid for at
the rates quoted for "as installed in pipes".

124 Determination of trench volume for measurement purposes shall be based on measured
length and specified width and depth. No allowance shall be made where trenches have to be
widened at the bottom to accommodate cables, cable joints and protection slabs.

125  The classification of different types of ground for measurement purposes shall be as follows:
125.1 Soft rock will be taken as broken or friable rock which can be removed by pick or hanical
excavator or paving breaker. This includes hard clay. \

1252 Hard rock will be taken as rock which cannot be removed by a mechanical excavator and
requires drilling and biasting or splitiing. This includes reinforced or plain

13.0 TESTS

131 The costs of all post-instaliation tests shall be bome by the Contractor. V

132  The Contractor shall be responsible for remedial work caused
during ftests.

13.3  Transnet Freight Rail reserves the right to camry out any fi necessary, using
either the Contractor's instruments and equipment or its gwn, costs of such tests
will not be charged to the Contractor.

134  Test instruments shall be of the accuracy class. Cafib certificates from a recognised
Bﬁngaumorlyshalbeavaﬂablerornspecﬁon | older than one year

135  Time measurements shall be camed out using : d digital imer.

136  The final commissioning site tests will be ca Transnet Freight Rail.

13.6.1 A suitably qualified staff member of the all assist Transnet Freight Rail during the
tests and shall camry out any remedial ; necessany.

137 The contractor shall notify the Dep ce Manager (Electrical) in writing 4 weeks
hefore the commissioning date and ‘$hall have camied out the Tollowing site tests before such
date:

1371 ce of the multicore pilot cables.

13.7.2 =n frame and earth of swiichboards fitted with frame

the installation of the cables

13.7.3 The following tests on each completed cable run

) shall be tested in accordance to BS 6480.

impermeable serving shall withstand a test voltage of 10 kV DC between
earth for 1 minute

TRANSNETI
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13.7.3.2 XLPE Insulated Cables:

1374

14.0
14.1

142

143

144

145

146

All cables rated up to 19/33 k' shall be tested in accordance to SANS 1339, and cables rated
up to 1,9/3,3 kV shall be tested in accordance to BS 5467.

Where a new XLPE cable is to be joined to an existing XLPE Cable, the test shall differ, in that

a 4 kY DC test voltage shall be applied for one minute between the brass of the cores
and the armouring. The outer sheath shall withstand a test voltage of 10 for 1 minute
between the armouring and earth.

The Confractor shall submit three copies of cerdified test reports to the Maintenance
Manager (Electrical) within three weeks after completion of the

GUARANTEE

The guarantes period shall commence the day the instaliat
accepted by Transnet Freight Rail.

The Contractor shall undenake to repair all ts due to bad workmanship andior
faulty materials, and to replace all defecti d

Should the Canfractor fail to with the requirements stipulated above, Transnet Freight
Rail shall be entitled to the necessary repair work or effect replacement of defective
apparatus or materi ct shall reimburse Transnet Freight Rad the total cost of
such repair or ng the labour costs incurred in replacing defeclive material.
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15.0 APPENDIX1
SCOPE OF WORK
(To be filled by the client)

10 Site inspection required (Yes/No)..............

Date
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16.0 APPENDIX 2

SCHEDULE OF REQUIREMENTS
(To be filled by Tenderer)
ITEM NO. DESCRIPTION ESTIMATED UNIT UNIT TOTAL
QUANTITY RATE \
10 Route surveys complete \
20 Excavations in {
a) Hard rock Icubic metre

b) Soft rock Jeubic metre V
) Soil fcubic metre %
30 Transportation of soil feubic
40 Shuttering m
50 Concrete siabs supplied each
and installed A

60 Plastic cable waming

—

concrete pipes supplied

and installed m
80 150 mm di PVC
pipes i im
90
D‘xﬁ m cut
10.0 trenches
ith 80 lcubic metre
110 of trenches
ith 10:1 saillcement mix feubic metre
12 importation of soil feubic metre
@) Concrete cable route
markers each
14.0 Reinstate tarred
Surface fcubic metre
15.0 Reinstate concrete
Surface fcubic metre
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ITEM NO. DESCRIPTION ESTIMATED UNIT UNIT TOTAL
QUANTITY RATE
160 Installation of cables
16.1 Installed in trenches
16.1.1 High Voltage Cables m
240 mm 8q
185 mm 3q
120 mm sg
95 mm sq \\
16 mm sq
Other sizes {
16.12 Low Voltage Cables m V
Y - | mm sq
U - . (IO PV 8q O
e COTE mim 8q
16.2 Installed in sleeve pipes
16.2.1 High Voltage Cables \
240 mm sq Q
185 mm sg
120 mm 3q c
95 mm sq
16 mm 3q
Ofther sizes
16.22 Low Voltage Cables Mm
En sq
mm 3q
mm 3q
mm sq
163
16.3.1 m
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ITEM NO. DESCRIPTION ESTIMATED  UNIT uNIT TOTAL
QUANTITY RATE
16.32 Low Voitage Cables m
R o, O S mm 3q
I &~ I mm 8q

Y = . ITEM 3G
17.0 Installation of cables

<
(Special conditions) V
171 Cable supports
17.1.1 High Voltage Cables m
240 v 3q O
185 v sq
12D mm 3q - s
95 nwn 2q

16 mm 3q

Other sizes ’.
17.1.2 Low Voitage Cables

172
17.21

mm sq
..... COM®... oo eeeaeanae mm sq
..... COTE .o eaeeieeeemencaeeamcns mm #q
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ITEM NO. DESCRIPTION ESTIMATED UNIT UNIT TOTAL

QUANTITY RATE

17.3  Securing cables 0
concrete/tunnel walls
17.3.1 High Yoltage Cables m
240 mm 3q \\
185 mim aq
120 v 2q
95 mm sq
16 mwm 8q EV

Other sizes

17.32 Low Voltage Cables m
..... COM@.._ .o mam 3q

174  installafion of cables Q
in frack formations C

1741 High YVoltage Cables m
240 mm 2q

185 mm sq
120 mm sq
95 mwmn 3q
16 mim 8q x
1742 m
mm $q
mm 3q
mm 8q
» -
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ITEM NO. DESCRIPTION ESTIMATED
QUANTITY
181 XLPE cable
18.1.1 High Voltage
terminations
240 mm 8q
185 mm 9q
120 nom 2q
95 mm 8q
16 mwm 3q
Other sizes
18.1.2 Low Voitage

Y - | 3O
182 PILC SWA cable
18.2.1 High Yoltage

terminations

240 nom 3q

185 nwn 2q

120 mm aq

95 nwn sq
16 mmm sq x
Other si

Respondent’s Signature

each

each

mm sq
mm sq
mm 2q

nmm 5q

uNIT TOTAL
RATE
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ITEM NO. DESCRIPTION ESTIMATED UNIT UNIT TOTAL

QUANTITY RATE

190 Cable joints complete
(Supply matenial, terminate and connect up)

19.1 PVC to PVC each
240 nmm 3q
185 mm aq \\
120 mm 3q
95 mm sq K
16 mm 9q V
Other sizes

19.2 XLPEto XLPE each s
240 mm sq O

185 mm 3q

120 mm 3q A
95 mm 8q
16 mm 8q Q
= Q

193 PILCPPILC ch

240 mm 5q

185 mm 3q
120 mam 3q
95 mm sq

16 mm sq

194 XLPE MQ each

240
185

\\ 6 mm sq

TENDERER'S SIGNATURE..... .o
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17.0
SANS 1411 -1:
SANS 1411 -2

SANS 1411 - 3:
SANS 1411 -4

SANS 1411 -5

SANS 1411 -6:
SANS 1411 -T:

SANS 1507 - 1:
SANS 1507 - 2:
SANS 1507 - 3:
SANS 1507 - 4:

SANS 1507 - 5:

SANS 10198 - 1:

SANS 10198 - 2:
SANS 10198 - 3:
SANS 10198 - 4:
SANS 10198 - 5:
SANS 10198 - 6:

SANS 10198 - 7

\\

Respondent’s Signature

APPENDIX 3

Materials of insulated electric cables and fiexibie cords Part 1; Conductors.
Materials of insulated electnc cables and fiexible cords Part 2: Polyvinyl chloride
{PVC).

Materials of insulated electric cables and fiexible cords Part 3: W
Materials of insulated electric cables and flexible cords Cross-linked
polyethylene (XLPE).

Materials of insulated electric cables and flexible
flame-retardant materials.

Materials of insulated electric cables and flexible cos
Materials of nsulated electric cabies and flexibl
(PE).

Electric cables with extruded solid dielectric guld
(300/500 V to 1 900/3 300 V) Part 1: 1

Electric cables with extruded soilid
(3007500 V to 1 900/3 300 V) Part 2:
Electric cables with extruded solid
(300!500\’&)1900!3300\!}9&!13:

installation of electric power cables of rating not
ion of cabie fype and methods of instaliation.
andling and installation of electric power cables of rating not
2art 3: Earthing systems - General provisions.
Hngandhm&mafeladmpowereablesofra&vgnd

andling MMdermuﬂMr&mm
VPanS Determination of thermal and electrical resisivity of soil.
handling and installation of electric power cables of rating not
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1.0 SCOPE
This specification covers the surface preparation, paimt systems and painting of steel
components of electrical equipment.

2.0 REFERENCES AND GLOSSARY
The following standards and specifications are referrad to herein:
2.1 South African Bureau of Standards: -
SABS 0684 : Code of Practice for the Preperation of Steel Surfaces for Coating,
SABS 1091 : Nalional Colour Standards for Paint,
2.2 Trade names :
OptiDegreasear
OptiPrime*™
Noxyde
2.3 Classification of level of surface degradation:
RE1 - 0.05% of surface ruated
RE2 - 0.5% of surface rusted
RE3 - 1.0% of surface rusted
RE4 — 3.0% of surface rusted
RES - 8,0% of surface rusted

3.0 METHOD OF TENDERING

3.1 Tenderers shall indicate clause by clause compliance or non-compliance with the
spacification. This shall 1ake the form of a separaie document listing all the specification
clause numbers indicating the individual statement of compliance or non-complisnce.
Tendersrs to elaborate on their respongs to a clause can use this document.

4.0 SURFACE PREPARATION
4.1 NON-GALVANISED,.STEELWORK

411 New Stesiwork

BURFACE PREPARATIDN FRODUCT REQUIREMENTS 8 APPLICATION
(Rwad: NOTES snd SPECIAL INBTRUCTIONS) {S0ee Vartations for Epaclic Enviranrmantm Conditions)

%  Gendbiadhie/s standars of Saz i remove MA soale BNor > Apply B aiTipe ool 1o adpes. balls, crevices. rubs and rivets

| festunmt »  Apply ona thick cosl of Nokyde to the entre sructure with
» Removs deat WD cleRn compresssd air (Chack eir for oil contraating color,
COMITINGNOnN) »  Apply 2 fingd thick cost of Nowyde at @ consumpion cate of|
mininen
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4,1.2 Praviously Coated Steelwork
4.1.21 COATING START FAILING TO A LEVEL OF RE 2
¥ Testfar ndhasion {refer 1o supplier) P Apply s siripe cost bo sdges. bolts, nuts and fvets lﬁml
¥ Dagresas thoroughly with OpdiDegreaner CreviCes.
¥ Hydro Blast complata subairgie using a relsting hozzie and|>  Apply ome cosl of Nowyde tn entire subatrate in &
mirimum 260 har at the nozzie ocontrasting ootor .

4.1.22 COATING FAILURE AND RUSTING TO A LEVEL OF RE 4

»  Femovs all visible races of rust by mechanical mesns 512],, Apply 8 Whick coat of Nowyddn 1o the de-rusted erees, sdges. |

(chipigrindasnd) OR shothinsting fspeiblesting) bokte, nuta and)dvets afd fill crevioes |
»  Dagrasse thorolghly with OpiCegreaser Apply oralcoatlol’ Moxyde M & conmunplion rate of
¥» Hydro Blasi compiste subsirate using = rotatng nozzie md minkiEm 4000/’ 0 the antre subeirate uaing » confrastng

| mininmum 250 bar s tha n0228e, eolor.

41.23 BITUMEN COATED

>  Remove all visibe nst end locaely adharing _i_allu;'p.pr Agply & thick cost of Noxyde 10 1he de-rusted weas, sdges |

caating by means of chipping and scraping (572} boMe, nuts and 1ivets ahd Rl arevices
¥  Degreasath ghiy with OptiDeq \ ®) Apply two costa of Naryde at a3 consumplion rate af
#  Hydto Biast complale subsirate using @ rotatifig nozle end minkmum 4000AW per coad (o the complule sutmirats using

minimium 250 ber ot the nozde " 4 conirasiing cofors

4.1.2.4 BADLY RUSTED _STEEL WITH PITTING & CRUST FORMATION TO RE 5

* 1 Dugrense tharoughly wih OpiiDégreassr) ¥ Apply & fiesl thick coat of Naxyde 1o ihe enfire subsirais

> ?,Hycholl-lcawhhaw.woalumlpanub Apply a girips coet 1o edges, bolts, nuts snd rivela and [ill

| mininmom 230 ber ot the nozzle crevioes using & conirasting colar

> Shoidiestisarndbiast compimte, swhatato ghing particuise|>  Appty » el codt of Nkayde 4l & consumplion rate of
abiertion lo bolts nuts rketandicrevices 3a2 mwinimum 400gim*

>  4Degust

4.2 GALVANISED STEELWORK

4.2.1 NEW AND WEATHERED GALVANISING WITH A SMOOTH GLOSSY FINISH

[ Dafreane tharoughly with OptiDegreasel »  Apply oma thin coal of OptiPrime ™ (100 micren wel/3s micron dry)
> Rine down with coplous quenillies of potablel>  Apply & siripe cosl of Noxyde to edges, bols, nuts snd rivets and fill
wiler crevices

»  Apply tvo coets of Nowyds ®0 a coneumplion rale of minimim
400g#m” par cost to the complete subsirate uaing contrasting colors
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422 WEATHERED GALVANISING
4.2.21 White rust (zinc oxide)

» [Degroase Ihoroughly tsing OpliDegesser &
engure thet ol races of "'white rust” sie removed |»

* Rinte down with coplous quanifiss of potilie

vroles -

Apply ona thin coal Noxyde
Apply a sinpa coal of Moxyde 1o sdges, balts, nuis and rivets and M
cravices

Appiy a il oMl of Noxyds ai & consumplion mete of minimum
M0gim® per cost to the complete subelrate aing a confresting calor

42,22 Combination of red rust {iron

oxide) and white ruet (zinc oxide)

*  Remove all baces of red rust

» Degresse thoroughly weing OptiDepesser |
ansure that aff iraces of *wiste rust® sre removed

»  Ginaa down wih coplous qumities of potable
waber

*  Apply a finel coat of hoyde 3t @ congumplion rate of minkmam

= Apply & fhick comt of Newyde 1o thayde-riled aress, edges, Boi,|

nuts and rivets and (il cravices |

400 per coad to Iive complste Sitwirate UsIng 2 contrasting coser

NOTES and SPECIAL INETRUCTIONS: -

1 Sand or Gril-lasting 2 Degressing: 3 Hydro-biasting:

a)  Atways use chesn, nanrecychsd grit (3} Use only OpeDogreseer ) Always Lae clean potable waler

b)  Ahways usa fine or extra fne prit b}  Dite accordwg (0 naliuclions - seelb)  Lss 8 fotaling nazzie And ansure a
c}  Adegys use oll free i data sheat pressure of minimum 280 bar ot tha
d) Advays use 2 mostuee rap c)  Always folonw up) nail)hydro-blasting| nozzla

e} Dedust o remev all chamioal résioues €] Remove ALL tmosm of dit and any

forms of wait contaminetion and
residusa of the degrossing agent
Concerrate in crwvices sod ofber
similer “Collection” ateas

a)

5. PRODUCT APPLICATION

5.1 METHOD OF APPLICATION

Torfime >

Temperaire-an 5 °C D 4

Raistive humidity-Wan, 80% R H

> Apply by birueh, {scqued foller of airlwss spray using 8 no
11 nozzia

[ Apply ong tHiln coatdnty - 100 micron wet = 36 mioren dry
(DFT}

#  Smal parts can be dpped - diue with 10% waler for

_copns_

Nooxyda
Tempetature Min, 8 °C, Max, 65 'C
Retalive Hurmdity Max 80% A H
»  Apply by bruah, rolier or airlees spray
#  For airless apray appicatiors refer ta *Tips for alrless)

spraying of Haxyde™

5.2DRYING TIME AND OVERCOAT PERIODS

Do not overcoot within 12 nours

= Wash down wikh olown potabiz water (100 bar) befare
oved codling to0 remove duw or any other farm of
intermedite contamination

>  Drying bma s Gependant on smbent condfions and can|
vary from a few minutes (In diy windy conditiors) to »
Bouts (in humid shaded condiliona}

> Cvercost 43 3000 38 possible W avowd contam|iation

previous ooat

>  Wash down with clesn polable waler (100 - 180
before aver couting ¥ danger of conlaminetion exists or o
Iof more than 4 houm befars aver coating
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5.3 CURING TIME
™a % 7. 14 doys lo T8 cord’. Dunng 16 penod tha produot i

prona to nechardosl demage - (he longet e & & allowoed
to oure, the lougher & becames

5.4 DRY FILM THICKNESS (DFT) READINGS

56 micron ¥ Serern i & manna s (R0 aprey Zar)
- TWO siripe costs & overall minimumQET of 400 micron

> Momnsl cosstal Grwironment (1 5 ko fom the cossd ine) -
8 single siripe coat & overall mnimurn DF T of 400 micron

*»  Mon coustyl high rainfal) arees, i ek diste vacorn
of rivers, dema, takes, ¢ic., and in indusiiiel arsse il
high {svels of ciwmical palifion - a aingle siripe cosl &
overal minmym DET of 400 o

»  Dwvy non aggraserve enviro/amiants <8 singls siripe coat &
overall minknwm DFT.of 2350 micmn

NOTE: OF T readings.oan, andy be teiken sfter 72 hours

5.5 Notwithstanding the above requirements, all surfaces,ghall ba cleaned according to the
appropriste method described in SABS 064 fof the particular surface to be cleaned, the
contamination lo be removed and the primertorbe applied.

5.6 Blast cleaning of components shall be in‘atcordance with clause 4.3 of SABS 084 to a
degree of cleanlineas of at least S¢ 2 for\indénd exposure components and Sa 2 4 for
coastal exposure components. See Table 1 of SABS 064 for the appropriaie profile,

5,7 Sheet metal that cannot be blast cleanad shall be cleaned by pickling according to
clause 4.6 of SABS 064,

5.8 Components that will,bs\powder coated shall be cleaned and prapared by the surface
conversion process ,according to clause 5 of SABS 084 to a medium weight
classification of tablé 2 ofthat specification.

5.9 Oil and accumuiated dirt on steel components where no rusting is present shall be
removed according to clause 3 of SABS 064,

6.0 PANT SYSTEM

A’cholce of two systems is available to suit the contractors equipment.
Gl Noxyde paint system
1" coat OptiPrime***
Wet film thicknass: 100 micromaters. Dry film thickness: 35 micrometsrs.
2" coat; Noxyde Topcoat
Dry film thickness: 185 micrometers @ 400g/m’.
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6.1.1.1 The prmer and paint i normally applied by brush at supply viscosity (no reducer
required}.

6.1.1 Paint application:

8.1.1.2 The practical spreading rate of the primer and paint is a function of the ambient
temperaturs, wind velocity and the application technique, but will generally fall in the
range of 400g/m? in low to mild comosive areas, and 500g/m’ in seversly corrosive
arsas.

€.1.1.3 Once the applied coat of primer/paint is touch dry, the nexi coat of paint may be
applied.

€.1.1.4 If painted steslwork is to be bolted onto structures, il is imperative that the paint has
been allowed to hard dry before the asteelwork is boilted onto, struciiwes. This ia to
prevent the soft paint being damaged when tightening the bolts\securing the steelwork
to the structures.

6.2 Powder Coating System.
The powder-coating process shall be in accordencs With\SABS 1274 type 4: Cormosion-
resistant coatings for interlor use and using the thermosstting type high gloss coatinga.

7.0 COATINGS AND WORKMANSHIP

7.1 All specified coatings shall be applied according to the relevant specification and the
manufacturer's instructions shall be fiollkwed,

7.2 Coatings shall not be spplisdh under conditions that may be detrimental to the
effectivensss of the coating onthe'appesarance of the painted surface.

7.2 When examined visually,\the finished products shall have a uniform appesarance and

shall show no sign of damageDamaged areas shall be repaired coet for coat fo oblain
the desired finish.

TENDERER'S SIGNATURE
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SPOORNET

A division of Tranenet limited

TECHNICAL
RAILWAY ENGINEERING

SPECIFICATION.CONTROL PAGE

HOT DIP GAEVANISING AND PAINTING OF
ELECTRIFICATION STEELWORK

Statement of authorisation:

There is no‘SABS specification available for similar material / equipment and as far as can be
ascertainedwno other'specification / standard suitably covers Spoornet requirements. The specification
has beén compiled in a manner, which shall favour / encourage local manufacture of
matetial/squipment to a maximum degree.

Author: Chief Engineering Technician  Jan C van Tonder
Configuration management

Approved:  Senior Technologist HA Slier
Railway Enginsering
Authorised:  Senior Engineer L O Berchard
Railway Engineering W

,
Date: January 2002
This page is for control purpoaes only and shall not be issued with the specification.
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[Z Q
SPOOCRNET *
Adlv‘aion of Transnet |
TECHNICAL %\/
RAILWAY ENGIN

SPECQ%ON

HOT DIP GALVANISING AND PAINTING OF
ELECTRIFICATION STEELWORK

A
<</
\\ ricted to: .

© Thie documant as a whole a pratenkad by copyright. The Infanmation bareln ia the sala property of Trahenet Lid. | may not be used,
disclosad ar reprodiicad in part of in whole in any manner whalsoever, except with the writlen permissian of and in a manner pamitied by
the praprietors.
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1.0 SCOPE

1.1 This specification covers the hot dipped galvanising and painting of electrfication
staslwork.

1.2 The extent of work includes galvanising and painting of steelwork consisting of universal

column masts with welded on bases up to 14 m in length and\small part steelwork
consisting of channel, angle and flat iron fittings, welded assemblies and tubular

cantilevers.
2.0 REFERENCES
2.1 The following publications (latest edition) are referred to(figrein.
SABS 763: Hot Dipped Galvanising.
SABS 1091: Nationa! Colour Standards forPaint.
3.0 METHOD OF TENDERING
a1 Tenderers shall indicate clause by £lause compllance or non-compliance with the

specification, This shall take the form _of‘assparate document listing al the specification
clause numbers indicating the individual'statement of compliance or non-compliance.

3.2 The Schedule of Requirements, Quantities and Prices, Appendix 1 to this specification
shall be fully completed by Tenderers. Failure to submit a fully completed aheat may
preciude a tender from further'¢onsideration.

4.0 APPENDICES

The following appendices form an integral part of 1his epacification:

Appendix 1: Schedule of Requiraments, Quantities and Prices.

5.0 QALVANISING,OF STEELWORK

5.1 The steslwork must be cleaned and hot dip galvanised to SABS 763 except for the
following:

5.1.1 No ammanium chloride salts shall be used on withdrawal from the molten zinc,

5.2 After galvanising no passivation must take place. Quenching may be done with clean
water. No sodium dicromate must be used.

53 All surlace contamination of zinc oxide (zinc ash) must be removad by means of brushing.

6.0 PRIMER COATING

6.1 The hot dip galvanising shall be followed as soon, as is practical by the painling

procedures ag specified hereunder:

6.1.1 Prlor to painting, all stesiwork shall be cleaned with a solvent cleaner and washed down
with clean water to remove all traces of solvent. The solvent cleaner used must be
compatible with zinc {similar to Galv Clean).

612 The primer coaling, & two-component polyamide cured epoxy primer e.g.
PLASCOGUARD GEHOPFENS PRIMER or equivalent shall be applied 1o a dry film
thickress of 75 microns. Apclication shall be in accordance with the manufacturers
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instructions.

6.1.3 The primer coating shall be allowed to cure for a minimum period of 48 hours befors
handling to facilitate coating of the rast of the surfaces as well as the application of the
intermeadiate coat.

6.1.4 A coat of a two-component high-build micaceous iron oxids pigmented polyamide cured

re~coatable epoxy e.g.. SIGMACOVER CM MIOCOAT or equivalent shall be applied to a
wet film thickness of 75-85 microns. Appiication shall bewin accordance with
manufacturers instructions.

61.5 A further 48 hours periocd must be allowed for curing ok tha,pAimer coatings before
handling the steelwork for transportation purposes.

6.2 All care must be exercised during handling to prevent darhage of the painted surfacss.

6.3 Loading of steelwork must be done in such a way,to/limit damage of surfaces to a
minlmum during transit.

6.4 Only non-metallic slings should be used, preferably nylon or cotton material.

é.5 Spoornet reserves the right to inspect theypremises where this work is carried out at any
time during the duration of galvanising angd primer painting.

6.8 Spoomet shall inspect all stesiworkaat the Tenderers premises before dispaich of any
such steelwork.

7.0 TOP COATING

71 The topcoat shall be applied directly after arection of the steelwork in accordance with

procedures hereunder;

741 Damage of the prinfed surfaces shall be repaired, after erection. by the application of one
of more coats.of e two'component high build micacecus iron oxide pigmented polyamide
cured re-coatable,epoxy coaling e.g.: SIBMACOVER CM MIOCOAT or equivalent until
the original filmn thickness is obtained.

7.1.2 A topcoat of a two-component aliphatic isocyanate cured acrylic finish e.g.. SIGMADUR
GLOSS or equivalent shall be applied according to the paint manufacturars instructions to
& minimUip? dry film thickness of 50 microns. The topcoat shall be determined by whether
staslwork is for Spoomet or the South Atrican Rall Commuter Corporation.

7.1.2.1 For Spoornet the colour shall be French Grey (SABS 1091: Code H30).

7.1.2:2 For the South African Rail Commuter Corporation the colour shail be Medium Sea Grey
(SABS 1091; Code G24),

8.0 QUALITY

8.1 The tenderer shall submit a copy of a Quality Plan to be implemented during the process.
The Quality Plan shall include stages for preparation of metalwork prior to galvanising, for
the galvanising and for the painting process.

8.2 The Quality Plan shall furthermore make provision for the customer's requirements for
inspection and acceptance points and witneesing of tests lo eetablish whether
requirements of SABS 763 in so far as preparation of steelwork prior to galvanising,
galvanising and painting requirements as per this specification are complied with.
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9.0 SUBSTITUTION
7.1 This instruction replaces Specification CEE.0183.95.
7.2 All clauses have been revised to suit latest requirements o.g.: removal of the

Compliss/Doss not complies reference.

KN
TENDERER'S SIGNATURE:
DATE:

A

FOR SPOORNET:
GRADE:
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Appendix
SCHEDULE OF REQUIREMENTS, QUANTITIES AND PRICES

1.0 §
S

<

&

FOR SPOORNET:
GRADE:
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SEPOORNEYT
A division of Transnet limited

TECHNICAL
CONFIGURATION MANAGEMENT

SPECIFICATION CONTROL PAGE

DRAWINGS, CATALOGUES,INSTRUCTION MANUALS
AND SPARES LISTS'FQR,ELECTRICAL EQUIPMENT
SUPPLIED UNDER CONTRACT

Statement of suthorisation:
There is no SABS spacification available for similar material / equipment and as far as can be ascer-
tained no other specificatioft / standard suitably covers Spoormet requirements. The specification has

been complled in a manner which shall favour / encourage local manufacture of material / équipment
to a maximum degreea.

Author: Chief'Engineering Technician  J C van Tonder
Documentation management

Approvéd: ) Senlor Englheer L O Borchard
Railway Engineering

Authoriged:  Senior Technologist J H Hancock
Configuration Management

Data: January 2002
This page Is for cantrol purposes only and shall not be ssued with the specitication.
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SPOOCRNET

A, divigion of Transnst limited

TECHNICAL
CONFIGURATION MANAGEMENT

SPECIFICATION

DRAWINGS, CATALOGUES, INSTRUCTION MANUALS
AND SPARES LISTS. FOR ELECTRICAL EQUIPMENT
SUPPLIED UNDER CONTRACT

Circulation restricted to:

Technical

© This documand a8 a whole s protectad by copyright. The information hersin is 1he sole property of Tranened Lid. Il may not be usad, dis-
closed o reproduced in part of in whole i any manner whatsoavar, axcapl with the written parmigsion of and in A mannes
parmined by tha proprielons,
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1.0 SCOPE

This specification covers Spoomet's requirements for drawings, catelogues, and instruc-
tion manuals end spares lists of electrical equipment suppliad under contract.

2.0 DEFINITIONS

2.1 *Design drawings for approval® defines those drawings, which have to be submitted to
Spoomet for approval prior to manufacture of equipment.

22 “nstallation drawings® defines those drawings, which are required for the installation of the
equipment.

23 *As Built drawings” defines those drawings, which reflact all the various approved desligns,
layouts, etc., of the actual final accepted state of the equiptment:

3.0 STANDARDS AND SPECIFICATIONS

3.1 The following standards and specifications are refarred to;

CEE.0012: Method of Tendering

SABS 0111: Engineering Drawings.

BS 308: Enginesring Drawing Practica,

NRS 002: Graphical Symbols for Electrical Diagrams.

IEC 617; Graphical Symbois for Diagrams.

ASHRAE: American Socléty of Healing Refrigeration Air-conditioning Engineers Standard.
3.11 The tollowing Spoomet'standard (Electrical) symbol drawings are listed for reference:

CEE-PA-19: Symbols for Electrical installations.

CEE-PA-42;‘Symbolssdor Distribution and Tranemission Layout.

CEE-PA=101:Symbols for Airconditioning installations.

CEE-TA‘82: Standard Electrification Symbols.

3.2 Tanderers and contractors shall ensure that they work to the latest issues and amend-
mefis of the above standards and specifications.
4.0 APPENDIX

The following appendix forms an integral part of this specification:
Appendix 1:SCHEDULE OF REQUIREMENTS
This appendix calls for specific requirements applicable to the conract.
6.0 METHOD OF TENDERING
&1 Tendering shall ba in accordance with Spoomet (Electrical) specification CEE 0012,
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5.2 Tenderers shall indicate clause by clause compliance or non-compliance with the specifi-
cation. This shall take the Jorm of a separate document listing all the specification clause
numbers indicating the individual statement of compliance or non-compliance.

5.3 The Schedule of Requirements, Quantities and Prices, Appendix 1 to this spacification
shall be fully completed by Tenderers. Failure to submit a fully completed sheet may pre-
clude a tender from further consideration.

6.0 LANGUAGE AND UNITS OF MEASURE

Drawings and documents shall be prepared in English and the ISO unitof measure. Other
ofters will be considered cn merit,

7.0 DRAWINGS

71 Drawings shall be generated in either Microstation or any GADYormat, which can be read
by Microstation, but offers on other media will be considered o metit.

7.2 Drawings shall be prepared in such a manner that they fully'comply with the requirements
of SABS 0111 and/or BS 308.

7.3 Symbols, with their explanations used on the dawings but not covered by the NRS 002,
IEC 617, ASHRAE or Spoornet's symbol drawings shall be furnished i.e. then included on
the drawing or supplied on a separate symbgl listwhich is to be cross referenced to the
drawing.

7.4 Where the publications referred 1o i clauge 3:1 are at variance, the practice detailed in
SABS 0111 shall take prefarsnce,

7.5 Orawings shall be prepared forISO; “A series size sheets and shall not be greater than
A1 size except as detailed below:

7.51 Where under exceptiondhgircumstances the nature of the work is such that a size Al is
impractical, then the AO size'may be used.

7.5.2 Long drawings, wherg’necessary for wiring/circull dlagrams, cable run diagrams, track
layouts, etc., sittil be,prebared with widths equal to the widths of the "A” serles sheets as
required, but Rrefagably not exceeding the length of an A0 sheet.

7.6 All interreiated drawings shall be clearly and adequately cross-referenced.

7.7 The Contfactor hereby grants 1o Transnet a non-exclusive licence, in accordance with the
provisions'ef section 22 of the Copyright Act, 1978,

7.71 10\copy any plan, diagram, drawing, specification, bili of quantities, design calculation or
other similar document made by the Contractor, other than under the direction or control
ofTransnet, In connection with the extent of work;

7.7.2 to make free and unrestricted use thereof for its own purposes;

773 to provide copies thereof to consultants to Transnet to be used by them for the purpose of
such consultations and consulting setvices and-

774 to provide other parties with copies thereof for the purpose of tenders invited by Transnet.
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7.78

7.76

8.0
8.1
8.1.1
8.1.2
813
8.1.4
815
8.1.6
817
atie
8.1.8
8.1.10
8.2

8.3

8.31
8.3.2
833
B.3.4
8.4

8.4.1
842
843
844

Such non-exclusive licence shall apply mutatis mutandis to any plan, diagram, drawing,
specification, bill and/or schedule of quantities, design calculation or other similar docu-
ment made, other than under the direction or control of Transnet, by any principal or sup-
contractor of the Contractor. The provisions of this clause shall not apply to documents
made, in the case of plant or equipment to be supplied, for the manufacturing process of
such equipment, but only ta the equipment supplied Iself.

Transnat shall make no saparate or extra payment in respact of any non-exclusiva licence
granted in terms hereol.

INFORMATION REQUIRED ON DRAWINGS

A title block shall be provided in the lower right hand comner of each drawing, incieating:
Dascriptiva tile.

Contractor's drawing number.

Space for Spoornet's drawing number (as requested in clause 7.7
Piace of installaban.

Contract / Order number,

Contractor's name.

Signature or name of approving officer (as requested imglause 8.0).
Approval dale.

lague numbaer.

Projection symbol for mulli-iew drafvings, Threquired.

Successful Tendarers can obtain a copy of Spoornet's standard title block {Microstation of
OXF formats) Iree ot charge biicontacting the Documentation Management section.

On wiring and circult diagramsthe following shall be spacified:

Cable and wire sizes/

Values of resistancs.

Braaking capacily of swilches

Ratings of equiprfant.

On sach assembly or sub-assembly drawing, the following shall be glven:
Deseriptiorrof item.

Quantity required for assembly depicted.

Matarial manufactured from.

The classification of Ihe material according lo the relevant SABS specification or other
specifications reforred to herain.
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8.4.5
8.4.6

847
8.4.8
84.9
8.5
8.5.1
85.1.1

B.6.2
8.5.2.1
85211
8.6.21.2
856213
85214
85216
8.52.186
86217
85218
85219
8.6.2.1.10
852111
8.521.12
8.521.13
8.8.2.1.14
8.5.2N15
8.6.23

8524
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Tha class or pn‘:aass of Hinish andvor caating.

Where spacial parts are specified, 1he name of the manufacturer, the size, capacily and
the name or catalogue number of each part shall be fumished.

The mass of tinksned item depicted on the drawing.
Dimenslons from a proper referencs surlace.

Oimension tolerances.

On sigctiification drawings, tha following shail be specitied:
Kilomatre distances.

Kilometre distances of all new and existing masts maasurad from the preceding kilometra
posi.

Civil

Tha following civil information shall be shown:

Bridges,

Tunnels.

Pipes.

Culverts.

Subways.

Manholes.

Off track platforms.

Water-furrows along track.

Service roads thatdnaydnfluence electrfication.

Level crossings.

Al banks and cuttings.

Retaining walils,

Gradient markers and gradients.

Bounidary lences (where relavant),

The beginning and ending of transition and circular curves and the radius.

On all station plans the beginning and ending of the platforms to be indicated, as well as
alt buildings and structures on the platform which may ellect elecirification. All sacondary
platforms/structuras/obstacies, which may effect elactrification, must aiso be shown.

All points with stock rall joints, intersection of centre lines and all snds of point positions to
be shown, as well as the type of point, e.g. 1:9 LH (lelt hand.

Respondent’s Signature Date & Company Stamp
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B.5.3
8.5.3 1
6.5.3.1.1
85312
85312
8.53.1.4
8.56.3.1.5
8.5.3.1.8
8.63.17
8.5.318
8.5.3.1.0
8.5.3.1.10
8.5.3.2

8533
8534
8.5.8.4.1
85342
B.6343
85344
8.53.4.5
8.53.4.6
85347
86348
8.5.34.9
8.5.34.10
853411
8.5.34.12
8.54
8541

CEE.0224 Issus 2002

Electrical

The folowing electrical information shall be shown:

New arl existing masts and siructures with appropriate sizes.

Span lengths.

Tenslon lengths.

Mast to track centres,

Tension type (spring or weight).

Transmission lines, Transnal and Eskom (Showing crossing heights‘above/rail level).
Tolkom lines.

Haight gauges.

Power and Lighting kiosks,

Electrical cablas nearar than 3,2m from track centre, agwell as cables crossing the track.
Wire profiles showing clsarances/wire heights farall transmission and telecommunication
nes that cross the tracks shall be showron the drawing at the point of crossing, in either
tabular or graphic format,

Wire profile for all bridges and tunnéls shalfbe shown on separate drawings.
important informaiion that shall be noted,dre:

Basic span.

Ruling contact wire height:

Relerence to bonding,drawings.

Wire slzes.

Typas of sfructures and foundations.

Tables‘for tractlon and transmission line (Showing wire heights).

Droppee chaft.

Overlaps.

Jumpers.

Staggering.

Referances to switching diagram drawings.

Any other relevant Information.

Signal.

Tha following sianal information shall be shown:
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85411

85412
8.6.4.1.3
854,14
85415
85416
B8.54.1.7
855
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10.0
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12.0
121

122

123
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Signal gantnes (showing direction of aim).

Independent signats (showing diraction of aim).

Signal kiosks.

Telephones.

Signal ralay rooms.

Radio repaater rooms.

Signal cables nearer than 3,2m from track centre, as well as cables crosging the track.

Electriflcation informalion must be cleary indicated on drawings (sge also drg no CEE-TA-
62 for Standard Elactrification Symbols},

The successful tenderar shall obtain Spoornel’'s drawing nufMEigfsfraip the Documenta-
tion Management section of Spoormat well In advance inwntind wherein detalls of all
relevanl drawings, |.e. litles and makers numbers are gloted. | alhst this information
Spoormnet will allocate its own numbers for inclusion by the Conffactor on the original
drawings,

CERTIFICATION OF DRAWINGS

The contractor against a date 1o cedily that'the drawing has been chacked and Is comect
in all respects shall approve sach drawing. Thig alsc includes changes,

CHANGES TO DRAWINGS

Any drawing returned to the Conffactor {3PEhanges shall be re-submitted to Spoornat
within 21 days with the appropriate changes endorsed thereon.

SUBMISSION OF TENDER BRAWINGS

Tha Tenderar shall submitdrawings of all major ilems of equipment with Ihe tender. The
drawings shall be sufficlent}detailed (.g. salety factors) to enable suitabliity of tha de-
sign to be judged@ndfo enable Spoomet to prepare a reasonably accurate eslimate of

the cost of maintenafice.

DRAWINGS TO BE SUPPLIED BY SUCCESSFUL TENDERER

Two prifte'aheach design drawing for approval to be submitted prior to commencement of
work 6r manufacture of any equipmaent to Spoomet. This Inciudes drawings of general
layoutsCableyroutes, schematic diagrams, foundations, equipment efc.

Two prints of each installation and/or erection drawing to be submitted to Spoomet. This
includes drawings of modular stael buildings, structures etc. and shall be delivered at Ihe
same'time the delivery of the equipment conimances.

Whe successful tendsrer shall supply one complate sef of approved (signed) "As Built”

working drawings as well as the electionic files thereof, Drawings shall be fully dimen-
sioned, tully detailed, clsar and neat. The set shall comprise all electrical and mechanical
drawings considered necessary by Spoomet and shall include drawings of all renewable
parts or items. “As Bullt” drawings of all enclasures, struciures and foundations shall also
be supplied

Respondent’s Signature
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124

12.5

13.0
1341

13.2

13.3
13.3.1
13.3.2

13.3.3
1334
13.3.5
13.38
13.3.7
13.3.8
134
1341
13411
13.41.2
13.4.1.3
13.4.2
13421
13422
13423
134.24

Al relevant “As Bullt drawings required shall be delivered to Spoornet within 90 days of
completion of the installation and déivery of equipmeant.

Until aN relevant drawings called for in the contract are delivered, the contract will be con-
sidered incomplste.

CATALOGUES

Tendsarers shall submit a separate quctation for the supply of the itemised part Bataiogues
whan spacified in the Schedule of Requirements. The size shall be A®(297 mm x 210
mm). Consideration shall be given on merit of the supply of these cialcfiueg’électroni-
cally (POF format).

The information contained in the catalogues shall be classifid T Sepvenient sectors
and be indaxed. Thumb tabs shall be provided for quick reference o sections, All appa-
ratus shall be illustrated by means of phatographs or detallag sketshes on which both the
parts and the catalogue numbers of the parts are cleagly showACatalogues shall have
exploded views of componants for clarity where needed.

The following information shall be given in tabular form:

Designation of apparatus or item of equipment.

Dascription of part including information Such as dimensions, sizes, resistance values,
stranding, materiai, currert ratings, |lc.

Catalogue numbaer.

Manufacturer's name.

“As BLilt" drawing and item,numbsar whers applicable.
Quantity of parts reqiiredfor each piece ot apparalus.
Hustrating photographs of'sketch numbss.

Nalo registratlon whera‘applicable.

In a sultdble dection of the catalogue the loliowing information shal be ghven:
Index to As Buit” Drawings,

SAS\Builf’ drawing numbar.

Heading.

Parts shown on drawing.

Index to catalogue numbers.

Catalogue numbars In numetical order,

Catalogue volumae number, where applicable.

8action in which part is listed.

Page number
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Spacial tools.

1343

13.4.3.1
13.4.3.2
136

13.6
14.0

141

142

14.3

14.4

14.5

14.51
14.5.2
1453
1454
1455
14.5.8
1457

14.6

Respondent’s Signature

Designation and dezcription of special tools.
Catalogus number,

Each voluma shall ba neatiy bound in hard serviceable cover on which the contract rum-
bers volume number and litles are printed. All the information in the cataloguas shall be
glven In a clear legible manner, The calalogues shall inciuds all items of equipment o ba
supplied by the successful tenderar.

Calalogues shall be delivered befare date of campilation of the contract.

INSTRUCTION MANUALS

Tenderers shall submit a separate quotation for the supply of the aumber of gopies of in-
struction manuals specifisd In the Schadule of Requirements. The slze shall'be A4 (297
mm x 210 mm). Consideration shall be given on merit of the sdpplirat.these catalogues
slecironically (FOF format).

The succeszsful tandarer shall submit dratt instruction manauals forapproval prior to final
printing/compling and delivery.

The approved instruction manuais shall be deliverad hefore commigsioning the equip-
mant. If this cannot be mal, the successiul tenderar shall fumnish at least thres coples of
preliminary Instruction manuals, suitable for the use of maintenance staff, until the final In-
stniction manuals are to hand {which shall ba Bafore the date of completion of the con-
tract).

The construction, method of operatioprand purpgse of all kerms of equipment shall be fully
explained by means of descriptions/and photegraphs, sketches, drawings or clrcuit dia-
grams showing ali details.

The Information contained in the instruction manuals shall ba classified into convenient
gections and indaxed. Whaeie,muitiple models are produced sach model shall be de-
scribed in a separate sectionin'such a manner that modets not applicable can be omittad.
Whare possible the sectiohs,shall he subdividad as follows:

Installation and commissioning.

Genaral descdpiion and method of operation.

Mainlenancs'and inspection.

Overhauhand repair of equipment.

Teéhnical and maintenance data,

Test progedure flow charts.

Fatilt finding and trouble shooling.

The method of calibrating, satting ar adjusting all equipment requiring such attention shall

be described and whare nacessary illustrated. The necessary data shall be given in each
case to anable the equipmant to be checked by measurament If required.

TJRANSNET
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Full step-by-step instructions regarding the servicing and repair of the equipment shall be
givan together with all the necessary data such as dismantling and assembling proce-
dures, working clearances, tolarances, limits, fits, maximum pemmissible wear, recom-
mended lubricants, use of special tools, insulation and winding data, spring pressures and
tansions, brush data, fuse dala, etc. Recommended servicing/rework/replacement of parts
fraquencies shall also be included in the maintenance and Inspection section of the In-
struction manual.

Any delay in delivery of the complete supply of satislactory instruction manu-
als/preliminary manuals as provided for in this clause, will subject the Coalrastors to a de-
duction from the contract sum, of a penalty as defined in the tender, co::::%ng from the
spacified defivery time until such time as the said manuals are delivered.|

COMBINED DOCUMENTS

If desired the catalogues and instruction manuais specified In clBuse12/0 and 13.0 may
be combined into single volumes. Tenderers shall state wheihererhol 't is thelr Intention
to do so. In this case the delivery shall be as specified In clause 13.3, alternatively the

conditions descrbed in clause 13.8 applies.
SPARES LIST

To enabla Spaornet to catalogue and timeously acquire all spares required, the following
information shall be submitted befare commissioning of aquipment:

An ilemised schadule of the spares (with raterence to alternatives) which are recom-
meanded for normal maintenance purposes;

The quantity recommended to bz held,againgt each ftem on the epares list and whera sais
are supplied, the types and quantity pertyps to make up & set.

A full and complste ordering desctiption and number of each individual spare with drawing
number if relevant.

Where the crdering desciPtiefand number differs from that of the original manutacturer's
catalogue, descriptidran number, the arlginal manufacturers name, description, type
and ordering numifier shallge listed as well as all other relevant data available.

The national stock rumbér - Nato - number of each spare whare the padicular spare was
imporied from a'Nato gountry and where a nalional stock number was allocated.

Initlally.the,spares list comaining the above Information will suffice, but this {ist shall not in
any way replaceor supersede the spare parts catalogue mentioned In clause 12.0.

PACKING OF DRAWINGS, CATALOGUES, INSTRUCTION MANUALS AND SPARES
LISTS

All tems shall be packsd in such a way that they are recewed in good condition.
SUBSTITUTION
This specification replaces spacification CEE.0224.94
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TENDERER'S SIGNATURE:
DATE:

FOR SPOORNET:
GRADE:
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SCHEDULE OF REQUIREMENTS

END
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TECHNOLOGY MANAGEMEN

SPECIFICATION. §/

REQUIREMENTS FOR METAL OXID GE ARRESTERS
WITHOUT GAPS FOR TRACTION AND POWER
DISTRIBUTION SUBSTATIO ACCORDANCE WITH
SANS 9-4

7 V2
Author: Chief rind¥echnician. DOSchulz .. e fﬁ)—;,f’
Section' Techdlogy ’
t

emen

Approved: S| r Englneer. L. O. Borchard
ion® Technology

ment
Autl Principle Engineer W. A. Coetzee
Section: Technology

\\ Management

Date: 21** September 2009

Circulation Restricted To:
Transnet 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 not be used, disclosed or reproduced in part or In whole In any manner whatsoever, axcept with
the written permission of and in a manner pemmitted by the proprietors,
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1.0 SCOPE

This documents presents information and requirements for metal oxide surge @mesters of the station
class to be installed at Transnet Freight Rail's traction substations and distribution substations,

20 INFORMATION ON SYSTEM

21 Nominal frequency is 50 HZ,

2.2 MaxImum duration of the earth fault is less than 1 second (Solidly earthed).

23 Short-circuit current of the system at the arrester location is fower than 70 kA,

24 Transnet Freight Rail's traction substations and power distributions systems are considered to be
effectively earlhed.

25 An earth fault factor equal to 0.8xY 3 for solidly garthEdweutral systems was used to calculate the

ratings of the surge arresters which will be sultabigifor the' different nominal r.m.s voltage systems
supplying Transnet Freight Rail's traction substations and distributions substations.

3.0 STANDARDS
31 Unless otherwise specified all materigls and‘equipment supplied shall comply with the current edition
of the relevant SANS or Transnet Freight Railis publication where applicable.
3.2 The following publications are réferred to in’this specification:
3.21 SOUTH AFRICAN NATIONALSTANDARDS
SANS 1019 Standard voltages, currents and insulating levels for elecincal
supply.
4.0 INFORMATION'ON SERVICE CONDITIONS
4.1 NORMAL CONDITIONS
See conditions in clause 4.4.1 SANS 600894
4.2 ABNORMAL CONDITIONS
Thelsurgeramrester shall be designed for the following ambient conditions:
Altitude 0 to 1800m above sea level
Ambient temperature: minus10 °C to plus 456 °C
Relative humidity: 10% to 80%.
Atmosphere: Heavy pollutad environment: sait laden, industrial and locomotive
fumes, and severe dust conditions.
5.0 INSULATION LEVELS
INSULATION LEVELS

For the medium and high voltage nominal rm.s voltage systems on Transnat Freight Rail the
recommended Insulation levels is tabled in table 1 below

Respondent’s Signature Date & Company Stamp
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Highest phase-lo- | Nominal system Rated lightning Reted shdfdlration
phase r.m.s voltage | r.m.s, voltage. (un) impulse withstand powar- fraguency
for equipment. {Um) voltage peak. withgiand'r.m.s voltage.
7.2 kV 6.6 kV 75 kV 22 kV
12 KV 1 kv ' 96 kV N 28 kV
24KV 22 kv 150KV | 50 kV
3B kY 33 kv 200 kv 70 kV
52 kV 44 kv N/ 250 kV 95 kV
72,5 kV 66 kV ) asokv 140 KV
100 kV 88KV | 380 kV 150 kV
450 kv 185 kV
145 kv 132 560 kV 230 kv
| \ 850 kv 275 kV
245 kY ' 220 kV 850 kV 360 kV
950 kv 395 kv
Insulation |evels for highest voltage for equipment U, < 100 kV are based on an earth
fault factar ‘equalito ¥ 3 and for Uy, > 100 kV an earth fault factor equal to 0,8+ 3.
Wharamore than one nsulation lavel is given per voltage system, the higher level is
appropriate forequipmeant where the earth faull factor Is greater than 1,4.

TABLE: _Standard Voltages and insulation levels in accordance with SANS 1019:2008 [1]

6.0. INFORMATION ON THE ARRESTER DUTY

6.1 Selection of surge arresters for the traction substations and distribution substations shall be in
accordance with tables No's 2 and shall not compromise the recommended impuise levels as shown
in table No 1

5.2 The arrester will be connected betwaen phase and sarth,

6.3 The squipment, which will be protected, ia:

» Transformer diractly connected to line via overhead conductors.

e Rectifier units (Diodes, Capacitors, ate.).

Respondent’s Signature Date & Company Stamp
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7.0 SCHEDULE OF SURGE ARRESTER RATINGS FOR EFFECTIVELY EARTHED
SYSTEMS.

Table 2 shown below is representative of the parameters of surge arresters employed for protaction.
Minor deviations from the table are permissible but information conceming these deviations must be

supplied to Technalogy Managemant for acceptance.

TABLE 2
|
Nominal sysiem BEKY | 11KV 22kV 33 kV 44 kv 86 kv 88 kv 132kV | 220 kV
ram.s. volttage Q
e = - |
Rated voltage of 8,0 kv 12 kV 21k 35 kv 42 kY 80 kV. 84 kv 120kY | 19B kV |

surge arrester. Ur

Continuous operating | 48KV | 96KV | 188KV |288kv | 236KV | 4BRW, | B7kv | 06kV | 158KV
voltage of surge
arrester Uc

Nominal discharge | 10KA | 10kA | 10kA | 10KA 10kA  [Wodk | 1OKA [ 10KA | 10KA
current {8/20 i 6)

High current (4/10ps) | 100KA | 100KA | 10DkA | 100KkA oh100KA, | 100kA | 100kA | 100kA | 100 kA

Line discharge class 2 2 2 2 \ 2 2 2 2 3

Pressure relief 40 kA 40 kA 40 kA 40KkA Y 40°kA 40 kA 40kA 40 kA B3kA
capabllity (0.25) ' ) ;

Temporary 59kV | 138kV | 24.1kV | 41.4kV 48.3kV BokY oakY 138k | 228 kV
overvoltage (TOV)
presiressed ace to
|EC 99-4 for duration
of 1 sgcond

Temporary 6,5 kV 13.0K,, | 228kV | 30.2kV | 457KV | B5kV o1kV 130 kV | 214kV
overvoltage (TOV)
prestressad accto
|EC 99-4 for duratlon
of 10 seconds

Residual voRage at 17.6 kV)| 3B4kv | 61.4kV | 105.3kV | 123 kV 176 KV | 248 kV | 351kV
steep cument impulse i I
(1/2 p ) 10kA

518 kv

Residual vollage @t 16 k¥ 31.9kV | 55.9kv | 968 kV 111.8kV | 180kV | 223kV | 315KV | 475kV
lightning current
Impulse (/20 &}
10kA

Residushvoilage at 129kV | 258kV | 45.2kV | 77.5kV | 00.8 kV 120kV | 181KV | 258 kV | 382 kV
switching current
impulse (30/70 u
8)500A

71 For the 25 KV and 50KV single phase ac traction systems the ac high voltage clrcuit breakers shall
be designed to the following nominal system phase to phase r.m.s voltages and withstand insulation
|evels:

¢ For the 25 kV (phase to earth} ac traction systems the ac high voltage circuit breakers current
transformer shall be rated for a nominal system phase to phase r.m.s voltage of at least 44 kV
and designed to withstand the required insulation level for that nominal system voltage.

s For the 50 kV (phase to earth} ac traclion systems the ac high voltage circuit breakers shail be
rated for a nominal system phase to phase rm.s voftage of at least 88 kV and designed to
withstand the required insulation |eve! for that nominal system voltage.
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3.0 REQUIREMENTS
8.1 The manufactursr shall provide a routine tast report for each amester In accordance to
SANS 600994 clause 8.1 a,band c. v
82 To verfy the seal Intsgrity the manufacturer shall indicete the leakage rate of the arrester

(SANS 60094-4 clauss 8.1.d) and what type of leakage test mathod has beefj used. The Intsgrated
Hellum Mass Spactrometer or the Membrane method Is the preferred metfiod:

8.3 The tenderer shall provide the Information as per SANS 80098-4, Annexurs G, Clause G2.

84 Nameplate data In accordance with clause 3.1 of SANS 60096-4 shall Be fited to each amester.

8.5 If a polymer type of arrester is presented it is prefarred that, the, housing will consist of Fibre-
relnforced Resin tube with a non-tracking Sillcon shed which le UV protected.

88 The sealing test ks only required for armesters with enclosed, gas volumes and separate sealing
systems.

8.0 BIBLIOGRAPHY

[1  SANS 1018: 2008. Edition 2.5
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SCHEDULE OF REQUIREMENTS

Q
SURGE ARRESTER FOR SUBSTATIONS !

.

1.0 Arresters required for substation:

2.0 Quantity required:
3.0 Nominal system voltage:
4.0. Surge arresters to be fitted with insulation bases: yes / noo

5.0. Surge counters required for the surge arresters yes / no

Ky
Q
&
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5.2

SCOPE.
This specification covers the requirements for the design, manufacture and supply of battary charer
units used in 3 kv DC iraclion substations. ’

GENERAL.

The equipment is required o charge a 53 cell lead acid 3 kv DC substation or lie station battery
bank. The ampers-hour rating of the battery bank may vary between 100 lo 250 ampere hours. The
chargar must be able to supply the substation or tie station load as well as float charge the battery
under normal conditions.

The battery could be subjected ta momentary heavy discharges from 50 amperes lo 250 ampearce
for a pericd of 1 o> 3 seconds. The discharge current i for the closing colls of the 3gkV DC high-
spaed circult breakers. The discharge current is dependent of the madel of the circuit br2aker used.

In addition to charaing the battery bank the charger must supply & constant voltage to the high-
speed cirouit breaker's holding colls As the trip calibration of the high-speef einauil breakers is
dapendant an the holding coll voltage, the valtage must be maintained at 110 volls bypeans of a
suitably tapped diode string or other means. In the event of fallure of the batery charger, the diode
string shall be automatically short-circulted and the holding coils of the frack beeakgrs shall be fed
dicecily from the battery.

STANDARDS,
The foltowing latest ediions of the follawing publications are refeffed to heébein.
SOUTH AFRICAN NATIONAL STANDARDS

SANS 1091 National calours.standarcds for paint

SANS 1274 Coatings applied by the powder-cogting process.

SANS 1652 Batiary chargers = Industrial lype

TRANSNET FREIGHT RAIL.

BBBOO41: Praparation™of drawings for Transnet Freight Rail
Infrastructure.

CEE.0045: Painting of steel components of electrical equipment.

CEE 0224, Drawings, catalogues, instruction manuale and spares lists for

elecirical aquipment supplied under contract
DEFINITIONS

BOOST CHARGE: /A partial chirpe, genarally at a high rate, for a short pariod. It 1s also known as
a fast charge or a quick charge.

FLOAT CHARGE: A constant voltage charge ideally sufficient to maintain a cefl or battery in &
fully charged state

EQUALISING CHARGE: An extended charge applled to corract relative density Imbalance
amongst the cells of a battery.

INITIAL CHARGE: An increased charge for new or uncharged battery cells.
TENDERING PROCEDURE

Tendarers shall mdicate dause by clause compliance with the speacification. Ths shall take the form
of a separate document lising all the specifications clause numbers indicating the individual
statement of compliance ar non-compliance.

A staterment of non-compkance shall be motivated by the lenderer

TRANSNEI

\_/

Respondent’s Signature

Date & Company Stamp



Transnet Request for Quotation No CRAC-KGG-12310 Page 136 of 162
TRANSNET

W,

BBB2502 Version &
53 Tenderers shall submit descnptive Iiterature consisting of detailad technical specifications, general
constructional details and princlpal dimensions, lagether with clsar lkustrations of the equipment
offerad.
54 Eallure to camply with clauses 4.1, 4.2, and 4.2 could preclude a tender from conskleration,
6.0 SERVICE CONDITIONS.
The battery charger shall be designed to operste under the following service conditans.
B.1 Altituds: 0 — 1800 meters above sea leved,
6.2 Ambient Temperature Range: -10°C to +45°C.
6.3 Redative Humidity: 10% to 80%
6.4 Lightning Conditions: 12 Graund tlashes per square klomstte per
annum.
7.0 ELECTRICAL REQUIREMENTS
71 INPUT VOLTAGE.
7.1.2 The charger must be capable of working off an auxiiary supply with a poorwaveformias a reault of

thyristor controlled locomatives, line switching and lightning Induced.surges. A total hamonic
voltage distortion figure of 27% must be caerad for.

713 Appendix 1 shows the Quality of Supply characterlstics of a tygical 230, Volt AC auxillary supply
of & 3 k¥ DC fraction substation.
7.14 The batlary charger output shall be fitted with low pass fittering to reduce the effect of hanmonic

frequencies and ripple on the battary and load circuits.
12 The foliowing Input supplies we avallable at the 3 kY BCWracionisubstations
1, Single phase 230 volts AC £ 10% {r m.8)
2, Theee phase 400 volts AC + 10% (r.m.s)
3. Frequency 50Hz + ZHz.

7.3 OUTPUTS.

7.3.1 The cherger must be capable \of driving varying loads end be unaffected by sudden
changes in loax] gurrent and Iranisientsigeneratad by the load,

732 With no batiery connacted tfithe cutpul, the charger must be capabie of withstanging a short-circuit

across its tarminads, withatit any résuitant component damsge.

7.33 The conductors of the batkery cliarger output must be rated  carry the maximum load current
continuously. For,8 00 smpere haur battery bank, 35 mili meter square conduclors are
recommended to make provlsion for short circull ratings.

7.34 Upan switch dnlthe charger must incorporate a soft start feature, 8o that at no time either the DC
output curnént of voltage exceeds thewr full losd values

7.3.5 The charger Gutputd’ahall be voltage and current imited for “float” and "boost’ charging.

7.4 OUTPUT PARAMETERS.
The following parameters shall be compled with;

744 SYSTEM DC VOLTAGE.

7411 The nominal voltage shall be 110 volts.

7.4.1.2 The charging battery voltage shall be 110voltz to 119.26volts for the automatic mode.
{2.25volts per call).
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7413

7.4.2
7421
7422
7.4.3
7431
T44
7441

7442
74.6
7.4.5.1

7452
7453

f4.54

748
7464

747
7471

748
7481

74.9
7491

The charging baltary voltage shall be 110 volis to 127.2 volts for the boost made.
(2.35 volts to 2,40 valis per cell)

TOTAL CURRENT :
The oulput curmant shall be 30 ampera {current imit in the automatic mods)

The current shall be 5§ ampers to 25 ampers n tha boost mode.

UMNE REGULATION

The fine reguiation shall be 2 maxamum of 0.75% when the input varies + 10%.
RIPPLE VOLTAGE

For all output current up to 100% battery charger capacity inio a resistive load

The maximum pesk to peak ripple vollage al the charger oulput terminals (with resistive load
coupled to the autpul terminals instead of the battery) shall not exceed 5% of the neminal battery
voltage.

The peak to peak ripple vottage shall be measured at nomdnal input vollage,
RIPPLE CURRENT

The maximum peak to peak rippie {AC) voltage measured across Meshunifor the total current shall
not exceed 5% of the nominal batisry voltage.

The peak to peak ripple current shall be measwred at nominal input yoltage.

The maximum supermposed r.m.s value of the AC component shall atways have a positive value
aven if It Is very smalt L.e. 100 mili ampere. The AC rpPishall be limited to 5% of the ampere hour
rating capacity expressed in amps for example 5 gimpere or less for a 100 ampare hour baltery
bank.

The battery charger shall meet the raquiremafit thal the\charging current never becomes negative
(dischame) n value

DC OUTPUT CHARGE VOLTAGE

The DC output voltage must remain within, 1% of the respective value for boost and floatl mades
and within 5% for indisl charge mode.

FLOAT MODE

The outpit voitage shall be Pre-set at 2,25 voits per cell but adjustable by + 5%. For 53 cells tha
float voltage shell be 119,25 yolts Bdpustable. The values shall be within 1% In the automatic mode.

BOOST MODE

The output valtageshallibe pre-set al between 2,35 volts o 2.40 volt - 8% per cell, adjustable.
For 53 celis the bist valtage shall be sel al 124,65 volls. (2,35 volts per cell) to 1272 volts
(2.40 volts per allj, The boost voltage shall remain within 1% of the required boosi voltage. In
automatic’oparstional mode the battery charger shall ravert back to flaat charge mode when the
boost charge'cyclkes complsted.

MANUAL BOOET MODE

A'push button ks required to switch the charger 0 "boost mods® manually, The battery chasger shall
revert back to float charge mode when the boost charge cycle is compieted (.o, when the sst boost
voltage 9 reached (124.55 volts to 127.2 valts). An additional push butten ghall be provided @ bs
abieto cancel the hoost made when required.

An adjustable 0-4 hour imer shall be insialled (o automatically switch off the manual boost in the
event of the manual boost mode not being switched off by the technical staff,

Aftar the boost mode has being switched off, the charger shall remain in the trickie oharge mode for
a periad of not less 30 minutes before changing back to automatic bocst mode if the battery voltage
has not reached the required finat voltage.
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THIS AGREEMENT is made between

Transnet SOC Ltd [Transnet] [Registration No. 1990/000900/30]

whose registered office is at 49% Floor, Carlton Centre, 150 Commissioner Street, Johannesburg 2001,
and

[the Company] [Registration No ]

whose registered office is at

WHEREAS

Transnet and the Company wish to exchange Information [as defined below] and it is envisaged that
each party may from time to time receive Information relatingytosthe other in respect thereof. In
consideration of each party making available to the other such Information, the parties jointly agree that
any dealings between them shall be subject to the térms and conditions of this Agreement which
themselves will be subject to the parameters of the Bid*Document.

IT IS HEREBY AGREED

1 INTERPRETATION
In this Agreement:

1.1 Agents mean directors, officers, employees, agents, professional advisers, contractors or sub-
contractors, or any Group.member;

1.2  Bid or Bid Document means Transnet's Request for Information [RFI] Request for Proposal
[RFP] or Request for Quotation [RFQ], as the case may be;

1.3 Confidential Information means any information or other data relating to one party (the
Disclosing Party) and/or the business carried on or proposed or intended to be carried on by
that sparty “and’ which is made available for the purposes of the Bid to the other party (the
Receiving“Party) or its Agents by the Disclosing Party or its Agents or recorded in agreed
minutes following oral disclosure and any other information otherwise made available by the
Disclosing Party or its Agents to the Receiving Party or its Agents, whether before, on or after the
date of this Agreement, and whether in writing or otherwise, including any information, analysis or
specifications derived from, containing or reflecting such information but excluding information

which:

a) is publicly available at the time of its disclosure or becomes publicly available (other than
as a result of disclosure by the Receiving Party or any of its Agents contrary to the terms of
this Agreement); or
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b) was lawfully in the possession of the Receiving Party or its Agents (as can be demonstrated
by its written records or other reasonable evidence) free of any restriction as to its use or

disclosure prior to its being so disclosed; or

c) following such disclosure, becomes available to the Receiving Party or its Agents (as can be
demonstrated by its written records or other reasonable evidence) from a source other
than the Disclosing Party or its Agents, which source is not bound by any duty of
confidentiality owed, directly or indirectly, to the Disclosing Party in relation to such

information;

1.4  Group means any subsidiary, any holding company and any subsidiary of any holding company of
either party; and

1.5 Information means all information in whatever form including, without limitation, any
information relating to systems, operations, plans, intentionspmarket opportunities, know-how,
trade secrets and business affairs whether in writing, conveyed. orally or by machine-readable
medium.

2 CONFIDENTIAL INFORMATION

2.1 All Confidential Information given by one party to"this Agreement (the Disclosing Party) to the
other party (the Receiving Party) willbe /treated by the Receiving Party as secret and
confidential and will not, without the’ Disclesing Party’s written consent, directly or indirectly
communicate or disclose (whethersinwriting or orally or in any other manner) Confidential
Information to any other person other than in accordance with the terms of this Agreement.

2.2 The Receiving Party will onlyjuse the Confidential Information for the sole purpose of technical
and commercial discussions“between the parties in relation to the Bid or for the subsequent
performance of any contract.between the parties in relation to the Bid.

2.3 Notwithstanding clausé 2.14&bove, the Receiving Party may disclose Confidential Information:

a) to those ‘of itsYAgents who strictly need to know the Confidential Information for the sole
purposéssebout in clause 2.2 above, provided that the Receiving Party shall ensure that
such’ Agents are made aware prior to the disclosure of any part of the Confidential
Information that the same is confidential and that they owe a duty of confidence to the
Risclosing Party. The Receiving Party shall at all times remain liable for any actions of such
Agents that would constitute a breach of this Agreement; or

b) to the extent required by law or the rules of any applicable regulatory authority, subject to
clause 2.4 below.

2.4 In the event that the Receiving Party is required to disclose any Confidential Information in
accordance with clause 2.3b) above, it shall promptly notify the Disclosing Party and cooperate
with the Disclosing Party regarding the form, nature, content and purpose of such disclosure or
any action which the Disclosing Party may reasonably take to challenge the validity of such

requirement.

2.5 In the event that any Confidential Information shall be copied, disclosed or used otherwise than as

permitted under this Agreement then, upon becoming aware of the same, without prejudice to
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any rights or remedies of the Disclosing Party, the Receiving Party shall as soon as practicable
notify the Disclosing Party of such event and if requested take such steps (including the institution
of legal proceedings) as shall be necessary to remedy (if capable of remedy) the default and/or to

prevent further unauthorised copying, disclosure or use.

2.6  All Confidential Information shall remain the property of the Disclosing Party and its disclosure
shall not confer on the Receiving Party any rights, including intellectual property rights over the
Confidential Information whatsoever, beyond those contained in this Agreement.

3 RECORDS AND RETURN OF INFORMATION

3.1  The Receiving Party agrees to ensure proper and secure storage of all Information and any copies
thereof.

3.2 The Receiving Party shall keep a written record, to be supplied, to the Disclosing Party upon
request, of the Confidential Information provided and any copiesimade thereof and, so far as is
reasonably practicable, of the location of such Confidential"Information and any copies thereof.

3.3  The Company shall, within 7 (seven) days of receipt of @ written demand from Transnet:
a) return all written Confidential Information (including all copies); and

b) expunge or destroy any ConfidentialsInformation from any computer, word processor or
other device whatsoever into which it'was copied, read or programmed by the Company or
on its behalf.

3.4 The Company shall on request sdpply a Ceftificate signed by a director as to its full compliance

with the requirements of clause 3.3b).above.

4 ANNOUNCEMENTS
4.1  Neither party will make or permit to be made any announcement or disclosure of its prospective

interest in the Bid without the prior written consent of the other party.

4.2  Neither party shall make use of the other party’s name or any information acquired through its
dealings with thexgther party for publicity or marketing purposes without the prior written consent
of the other party.

5 DURATION

Thé‘ebligations of each party and its Agents under this Agreement shall survive the termination of any
discussions or negotiations between the parties regarding the Bid and continue thereafter for a period of
5 (five) years.

6 PRINCIPAL

Each party confirms that it is acting as principal and not as nominee, agent or broker for any other
person and that it will be responsible for any costs incurred by it or its advisers in considering or pursuing
the Bid and in complying with the terms of this Agreement.
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7 ADEQUACY OF DAMAGES

Nothing contained in this Agreement shall be construed as prohibiting the Disclosing Party from pursuing
any other remedies available to it, either at law or in equity, for any such threatened or actual breach of

this Agreement, including specific performance, recovery of damages or otherwise.

8 PRIVACY AND DATA PROTECTION

8.1  The Receiving Party undertakes to comply with South Africa’s general privacy protection in terms
of the Bill of Rights (Section 14) in connection with this Bid and shall procure that its personnel
shall observe the provisions of such Act (as applicable) or any amendments and re-enactments
thereof and any regulations made pursuant thereto.

8.2 The Receiving Party warrants that it and its Agents have the appropriate technical and
organisational measures in place against unauthorised or unlawful, processing of data relating to
the Bid and against accidental loss or destruction of, or damage to'such data held or processed by

them.

9 GENERAL

9.1  Neither party may assign the benefit of this Agreement, or any interest hereunder, except with the
prior written consent of the other, save that Transnet may assign this Agreement at any time to

any member of the Transnet Group.

9.2  No failure or delay in exercising anysright, power or privilege under this Agreement will operate as
a waiver of it, nor will any single or partial exercise of it preclude any further exercise or the
exercise of any right, power ar privilegé under this Agreement or otherwise.

9.3  The provisions of this Agreementishall be severable in the event that any of its provisions are held
by a court of competént jurisdiction or other applicable authority to be invalid, void or otherwise
unenforceable, and“the remaining provisions shall remain enforceable to the fullest extent

permitted by law.

9.4 This Agreerent. may only be modified by a written agreement duly signed by persons authorised

on behalf of‘each party.

9.5  Nothing in this Agreement shall constitute the creation of a partnership, joint venture or agency

between the parties.

9.6. % This Agreement will be governed by and construed in accordance with South African law and the
parties irrevocably submit to the exclusive jurisdiction of the South African courts.

000000000

Respondent’s Signature Date & Company Stamp






Transnet General Bid Conditions — Services
[February 2013]

O 00 N O Hh W N

W N N N N N N NN NN P 22 2R e e
O VW 00 N & U1 A W N = O W 0 N O U1 S~ W N = O

TABLE OF CONTENTS

GENERAL. ..ot teieeeisssiessiassissrass s s taasstaeses st easaeas e s st s e e s s e s b baa e s obe 4 ans b aas b bas ks b a e an s a e s n s r s s bas 3
SUBMISSION OF BID DOCUMENTS ..cotuittiusiasiisisinsisessaiistasensiiessstsssnssessssesssssnsssasssssshanssastsnstsassssssbnssssssnnes
SITE VISIT / BRIEFING SESSION.......ccivirvermsrrerreereemmssnnssreniensanseesiersssssisessssesssessses dmearssmnsnnnnnnesssssenin
CLARIFICATION BEFORE THE CLOSING DATE ..cctvuiiiiiieismiimmmmmesieisosssimmmmsnmssnsriessrsssihassaresssssssssnssssssesssnsnsns
COMMUNICATION AFTER THE CLOSING DATE .....ooiiirinirneeismnessisssssssneeseietessssesiinssns sl esssiinmansssssssasnsinios
UNAUTHORISED COMMUNICATION ABOUT BIDS......ccivvverrereenerinnnrnnrees BB el niincnnnssans s 4
RETURNABLE DOCUMENTS .......cccccibiiuivaiiaiannivissmarininiesersssonnssionsseenee  TVRRRERD: oeevasssstsoniansasassnsossassensnas 5
DEFAULTS BY RESPONDENTS.....eevceereeerresrernnesserssnresnressnnssmesiessnres@e s Bhcssssessiassinsesnnrsissessssssesssnsnnensd
PRICES SUBJECT TO CONFIRMATION ...cceiiiiiiiiumrnerrerinisesinshanassnsessssibianiibessssesasasssbbbnsssasaasssisnssssnanss 6
ALTERATIONS MADE BY THE RESPONDENT TO BID PRICES ... 00 ...ecouieriieniiisrinirissisiiessssesnsmrsvinsssennsd
EXCHANGE AND REMITTANCE.........covvviiiiiiiiininn i nniicsniinnin s bees s b b s s 6
NOTICE TO UNSUCCESSFUL RESPONDENTSS ...cvet B0 i sinnesscsrnnnessssinnnssssssnnsesssssanessssssnasessnsnsanas/
TERMS AND CONDITIONS OF CONTRACT..... 0.« e o T £ VR B T AV RN v e emrme 7
CONTRACT DOCUMENTS ...cceiiiiiiiimpiressthuinnrnensmsssnnssnminsms s isassesiensssessessnassinssesisssaessiennnnmnssisssaaeaen 7
LAW GOVERNING CONTRACT ... s e e ittt iiinie it i iiss i se it ss et as s s e s eabasa s b baa b ass e s b baa s sas s s e n st asbene 8
DELETION OF ITEMS TO BE EXCLUDED FROM BID .....cccciiiiiiiiiiiiiiiiiniianiniesiiesnasssisiassssnsssnsssissssnnsnsnsenns8
VALUE-ADDED TAXS oot ke etectie i sisit s st a s e b b e r g s s e s s b sn e e e e se s b b mnnd s ee e e s s bbbaes 8
IMPORTANT NOTICE TO RESPONDENTS REGARDING PAYMENT .....ccoiiiiiiiiiiiiiiiniiniinnes 9
DELIVERY REQUIREMENTS ....euiiiiiiiininin ittt it s s s aed s eaa b as b aaas abas s baasna b smsbban bbb ssaaaes 9
SPECIFICATIONSYAND COPYRIGHT ...cvcovueririrresriesnaseessassassssssnssssssssssssssssnssanssnssisssassnssnssnsinsssssesessassas 10
BIDSBY*OR ©ON BEHALF OF FOREIGN RESPONDENTS ........civveiiumicisisesismsvsnssisnssssssersssissassssesesssnnsenses 10
CONFLICT WITH BID DOCUMENT ....covririiiiiiiieiminisinstststamssnasrnnsisssrans s sssnsssssssiossssssisssississssyssssssnsasassnas 1

[ U U N N R %

N

Page 2 of 11



Transnet General Bid Conditions — Services
[February 2013]

1 DEFINITIONS

Where the following words or phrases are used in this Agreement, such words or phrases shall have the

meaning assigned thereto in this clause, except where the context clearly requires otherwise:

1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
1.10

1.11
1.12

Bid shall mean a Respondent’s tendered response / proposal to a Transnet RFP or RFQ;

Bid Document(s) shall mean a reference to a Request for Proposal or Request for Quotation;
Day shall mean any day other than a Saturday, Sunday or public holiday;

Respondent(s) shall mean a respondent/bidder to a Bid Document;

RFP shall mean Request for Proposal;

RFQ shall mean Request for Quotation;

RFX shall mean RFP or RFQ, as the case may be;

Services shall mean the services required by Transnet as specified ifvitsiBid Document;
Service Provider shall mean the successful Respondent;

Tax Invoice shall mean the document as required by Section=20 of the Value-Added Tax Act, 89 of
1991, as may be amended from time to time;

Transnet shall mean Transnet SOC Ltd, a Staté Owned Company; and

VAT shall mean Value-Added Tax in terms ofitheyValue-Added Tax Act, 89 of 1991, as may be
amended from time to time.

2 GENERAL

All Bid Documents and subsequent c@ntracts and orders shall be subject to the following general conditions

as laid down by Transnet and aretowbe strictly adhered to by any Respondent to this RFX.

3 SUBMISSION OF BID DOCUMENTS

3.1

3.2

3.3

A Bid, which shall hereinafter include reference to an RFP or RFQ, shall be submitted to Transnet no
later than thé closing date and time specified in accordance with the directions issued in the Bid
Documents. Late Bids will not be considered.

Bids shall. be"delivered in a sealed envelope in accordance with the instructions indicated in the Bid
Documents with the Bid number and subject marked on the front of the envelope.

The Respondent’s return address must be stated on the reverse side of the sealed envelope.

4 USE OF BID FORMS

4.1

4.2

Where special forms are issued by Transnet for the submission of Bids, Respondents are required to
submit their Bids by completion of the appropriate sections on such official forms and not in other
forms or documents bearing their own terms and conditions of contract. Non-compliance with this
condition may result in the rejection of a Bid.

Respondents must note that the original Bid forms must be completed for submission and not a

reprocessed copy thereof.
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4.3  Only if insufficient space has been allocated for a particular response may a Respondent submit
additional information under separate cover using its company’s letterhead. This must be duly cross-
referenced in the RFX.

BID FEES

5.1 A non-refundable fee may be charged for Bid Documents, depending on the administrative cost of

preparing and issuing such Bid Documents.

5.2  Only Respondents that have paid the Bid fee and provided proof of payment when submitting their

Bid will be considered.

VALIDITY PERIOD

6.1  Respondents must hold their Bid valid for acceptance by Transnet atyany time within the requested
validity period after the closing date of the RFX.

6.2 Respondents may be requested to extend their validity périodiforsa specified additional period. In
such instances, Respondents will not be allowed to change any aspect of their Bid, uniess they are
able to demonstrate that the proposed change(s) is\as a direct and unavoidable consequence of

Transnet’s extension of the validity period.

SITE VISIT / BRIEFING SESSION

Respondents may be requested to attend (i)sa site visit where it is considered necessary to view the site
prior to the preparation of Bids, or (ii) an RFX briefing session when Transnet deems it necessary to provide
Respondents with additional information relevant to the compilation of their Bids. When such visits or
sessions are indicated as compulsorysinithe Bid Document, Respondents are obliged to attend these

meetings as failure to do so will restltinitheir disqualification.

CLARIFICATION BEFORE THE CLOSING DATE

Should clarification be_required ©n any aspect of the RFX before the closing date, the Respondent must
direct such queries to the contact person identified in the Bid Document.

COMMUNICATION AFTER THE CLOSING DATE

After the €losing date of a Bid [i.e. during the evaluation period] the Respondent may only communicate with

the Secretary of the relevant Acquisition Council.

UNAUTHORISED COMMUNICATION ABOUT BIDS

Where Bids are submitted to the Secretary of an Acquisition Council, Respondents may at any time
communicate with the Secretary on any matter relating to its Bid but, in the absence of written authority
from the Secretary, no communication on a question affecting the subject of a Bid shall take place between
Respondents or other potential service providers or any member of the Acquisition Council or official of
Transnet during the period between the closing date for the receipt of the Bid and the date of the
notification of the successful Respondent(s). A Bid, in respect of which any such unauthorised

communication has occurred, could be disqualified.
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12

RETURNABLE DOCUMENTS

All returnable documents listed in the RFX Documents must be submitted with Respondent’s Bid. Failure to

submit mandatory returnable schedules / documents will result in disqualification. Failure to submit other

schedules / documents may result in disqualification.

DEFAULTS BY RESPONDENTS

12.1 If the Respondent, after it has been notified of the acceptance of its Bid fails to:

a)

b)
c)
d)

enter into a formal contract when called upon to do so within such period as Transnet may
specify; or

accept an order in terms of the Bid;

furnish satisfactory security when called upon to do so for theifulfilment of the contract; or

comply with any condition imposed by Transnet,

Transnet may, in any such case, without prejudice to any”6theregal remedy which it may have,

proceed to accept any other Bid or, if it is necessary to do,so, call for Bids afresh, and may recover

from the defaulting Respondent any additional expen§e incurred by Transnet in calling for new offers

or in accepting a less favourable offer.

12.2 If any Respondent, who has submitted a Bid and/ar concluded a contract with Transnet [hereinafter

referred to as the Service Provider], of in the capacity of agent or subcontractor who has been

associated with such Bid or contract:

a)
b)

c)

d)

e)

ag)

h)

has withdrawn such Bid after the advertised date and hour for the receipt of Bids; or

has, after having been notified of the acceptance of its Bid, failed or refused to sign a contract
when called upon to,do so insterms of any condition forming part of the Bid Documents; or

has carried outdany’contract resulting from such Bid in an unsatisfactory manner or has
breached any condition‘of such contract; or

has offered, ‘promised or given a bribe in relation to the obtaining or the execution of such
contract; or

has, acted 4h a fraudulent or improper manner or in bad faith towards Transnet or any
government department or towards any public body, company or person; or

has made any misleading or incorrect statement either

0] in the affidavit or certificate referred to in clause 18 [Notice to Unsuccessful
Respondents}. or

(ii) in any other document submitted as part of its Bid submission
and is unable to prove to the satisfaction of Transnet that
. it made the statement in good faith honestly believing it to be correct; and

. before making such statement, it took all reasonable steps to satisfy itself of its

correctness; or

caused Transnet damage, or to incur costs in order to meet the Service Provider's

requirements which could not be recovered from the Service Provider;

has litigated against Transnet in bad faith;
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i) has been found guilty by a court of law, tribunal or other administrative body of a serious
breach of any law, during the preceding 5 [five] years;
i) has been included as a company or person prohibited from doing business with the public

13

14

i5

16

sector on National Treasury’s database of Restricted Suppliers or Register of Bid Defaulters;

then a Bid from any such Respondent shall be disqualified and the person, enterprise or company
[including any directors] shall, subject to clause 12.3 below, be disqualified from bidding for any
Transnet business through its “blacklisting” process.

12.3 Any person or enterprise or company against whom a decision to blacklist has, been taken, may make
representations to the Chief Financial Officer of Transnet SOC Ltd, whose decision shall be final.

12.4 Any disqualification [Blacklisting] imposed upon any person or entefprise, or company, may also
apply to any other enterprise under the same or different names of disqualified persons or enterprise
or company [or associates thereof] and may also be applied to_any ‘agent/or employee of the person

or enterprise or company concerned.

CURRENCY

All monetary amounts referred to in a Bid response must,be in Rand, the currency of the Republic of South
Africa [ZAR], save to the extent specifically permitted in the RFX.

PRICES SUBJECT TO CONFIRMATION
14.1  Prices which are quoted subject to confirmatiomWill not be considered.

14.2  Firm prices quoted for the duration of any.resulting order and/or contract will receive precedence over
prices which are subject to flugtuation if this is in Transnet’s best interests.

ALTERATIONS MADE BY THE RESPONDENT TO BID PRICES

All alterations made by the/Respondgnt to its Bid price(s) prior to the submission of its Bid Documents must
be done by deleting the incorrectfigures and words where required and by inserting the correct figures and
words against the itéms ‘€encerned. All such alterations must be initialled by the person who signs the Bid
Documents. Failuredto observe this requirement may result in the particular item(s) concerned being

excluded in the matter of the award of the business.

EXCHANGE AND REMITTANCE

16.1 The Respondent should note that where the whole or a portion of the contract or order value is to be
remitted overseas, Transnet shall, if requested to do so by the Service Provider, effect payment
overseas directly to the foreign principal of such percentage of the contract or order value as may be
stipulated by the Respondent in its Bid Documents.

16.2 It is Transnet's preference to enter into Rand-based agreements. Transnet would request, therefore,
that the Respondent give favourable consideration to obtaining forward exchange cover on the
foreign currency portion of the Agreement at a cost that is acceptable to Transnet to protect itself
against any currency rate fluctuation risks for the duration of any resulting contract or order.

16.3 The Respondent who desires to avail itself of the aforementioned facility must at the time of bidding
furnish the information called for in the Exchange and Remittance section of the Bid Documents and

also furnish full details of the principals to whom payment is to be made.
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18

19

20

16.4 The South African Reserve Bank’s approval is required before any foreign currency payments can be

made to or on behalf of Respondents.

16.5 Transnet will not recognise any claim for adjustment of the order and/or contract price if the increase
in price arises after the date on which agreement on an overall Rand contract has been reached.

16.6 Transnet reserves the right to request a pro-forma invoice/tax invoice in order to ensure compliance
with the contract and Value-Added Tax Act no. 89 of 1991 [VAT Act].

ACCEPTANCE OF BID
17.1 Transnet does not bind itself to accept the lowest priced or any Bid.
17.2 Transnet reserves the right to accept any Bid in whole or in part.

17.3 Upon the acceptance of a Bid by Transnet, the parties shall be bound,by these General Bid Conditions
and any contractual terms and/or any schedule of “Special Conditions” or/therwise which form part
of the Bid Documents.

17.4 Where the Respondent has been informed by Transnet per, fax message or email of the acceptance of
its Bid, the acknowledgement of receipt transmittedgshall beé*fegarded as proof of delivery to the

Respondent.

NOTICE TO UNSUCCESSFUL RESPONDENTS

Unsuccessful Respondents shall be advised in_writing that their Bids have not been accepted as soon as
possible after the closing date of the Bid. On/award of ‘business to the successful Respondent all unsuccessful
Respondents shall be informed of the name ofithesSuccessful Respondent and of the reason as to why their

Bids have not been successful.

TERMS AND CONDITIONS OF CONTRACT

19.1 The Service Provider.shall,adhere to the Terms and Conditions of Contract issued with the Bid
Documents, together withyany schedule of “Special Conditions” or otherwise which form part of the

Bid Documents.

19.2 Should the Réspondent find any conditions unacceptable, it should indicate which conditions are
unacceptable.and offer amendments/ alternatives by written submission on its company letterhead.
Any such submission shall be subject to review by Transnet’s Legal Counsel who shall determine
whether the proposed amendments/ alternative(s) are acceptable or otherwise, as the case may be.

CONTRACT DOCUMENTS

20.1 The contract documents will comprise these General Bid Conditions, the Terms and Conditions of
Contract and any schedule of “Special Conditions” which form part of the Bid Documents.

20.2 The abovementioned documents together with the Respondent’s Bid response will constitute the
contract between the parties upon receipt by the Respondent of Transnet’s letter of award / intent,
subject to all additional amendments and/or special conditions thereto as agreed to by the parties.

20.3 Should Transnet inform the Respondent that a formal contract will be signed, the abovementioned
documents together with the Respondent’s Bid response [and, if any, its covering letter and any
subsequent exchange of correspondence] as well as Transnet’s Letter of Intent, shall constitute a
binding contract until the final contract is signed.
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22

23

24

25

LAW GOVERNING CONTRACT

The law of the Republic of South Africa shall govern the contract created by the acceptance of a Bid. The
domicilium citandi et executandi shall be a place in the Republic of South Africa to be specified by the
Respondent in its Bid at which all legal documents may be served on the Respondent who shall agree to
submit to the jurisdiction of the courts of the Republic of South Africa. A foreign Respondent shall,
therefore, state in its Bid the name of its authorised representative in the Republic of South Africa who is
empowered to sign any contract which may be entered into in the event of its Bid being accepted and to act

on its behalf in all matters relating to the contract.

IDENTIFICATION

If the Respondent is a company, the full names of the directors shall be stated in the\Bid. If the Respondent
is a close corporation, the full names of the members shall be stated in the Bids If the Respondent is a
partnership or an individual trading under a trade name, the full namesrof.theypartners or of such individual,

as the case may be, shall be furnished.

CONTRACTUAL SECURITIES

23.1 The successful Respondent, when called upon to“do=so, shall provide security to the satisfaction of
Transnet for the due fulfilment of a contractior order. Such security shall be in the form of an
advanced payment guarantee [APG] and/of a performance bond [Performance Bond], as the case
may be, to be furnished by an approved bank, building society, insurance or guarantee corporation

carrying on business in South Africa.

23.2 The security may be applied in whole or part at the discretion of Transnet to make good any loss or

damage which Transnet may incur. in,consequence of a breach of the contract or any part thereof.
23.3 Such security, if requiredsshall*beran amount which will be stipulated in the Bid Documents.

23.4 The successful Respondent shall be required to submit to Transnet or Transnet’s designated official
the specified security document(s) within 30 [thirty] Days from the date of signature of the contract.
Failure to return‘the securities within the prescribed time shall, save where prior extension has been
granted, entitle/Transnet without notice to the Service Provider to cancel the contract with immediate
effect.

23.5 Additional ‘costs incurred by Transnet necessitated by reason of default on the part of the Service
Provider in relation to the conditions of this clause 23 will be for the account of the Service Provider.

DELETION OF ITEMS TO BE EXCLUDED FROM BID

The Respondent must delete items for which it does not wish to tender.

VALUE-ADDED TAX

25.1 1In respect of local Services, i.e. Services to be rendered in the Republic of South Africa, the prices
quoted by the Respondent are to be exclusive of VAT which must be shown separately at the

standard rate on the Tax Invoice.
25.2 In respect of foreign Services rendered:

a) the invoicing by a South African Service Provider on behalf of its foreign principal rendering

such Service represents a Service rendered by the principal; and
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27

b) the Service Provider’s Tax Invoice(s) for the local portion only [i.e. the "commission" for the

Services rendered locally] must show the VAT separately.

IMPORTANT NOTICE TO RESPONDENTS REGARDING PAYMENT

26.1 Method of Payment

a) The attention of the Respondent is directed to the Terms and Conditions of Contract which set
out the conditions of payment on which Bid price(s) shall be based.

b) However, in addition to the aforegoing the Respondent is invited to submit offers based on
alternative methods of payment and/or financing proposats.

c) The Respondent is required to give full particulars of the terms_that will be applicable to its
alternative offer(s) and the financial merits thereof will, be evaluated and taken into
consideration when the Bid is adjudicated.

d) The Respondent must, therefore, in the first instance, tender strictly in accordance with clause
26.1a) above. Failure to comply with clause 26.1a) above may preclude a Bid from further
consideration.

NOTE: The successful Respondent [the Service .Provider], where applicable, shall be required to

furnish a guarantee covering any advance payments, as set out in clause 23 above [Contractual

Securities].

26.2 Conditional Discount

Respondents offering prices which are subject to a conditional discount applicable for payment within

a specific period are to note thatjthe conditional period will be calculated from the date of receipt by

Transnet of the Service Provider’s'month-end statement reflecting the relevant Tax Invoice(s) for

payment purposes, provided“the\conditions of the order or contract have been fulfilled and the Tax

Invoice is correct in allrespects in terms of the contract or order. Incomplete and/or incorrect Tax

Invoices shall be returned and the conditional discount period will be recalculated from the date of

receipt of the carrect. documentation.

DELIVERY REQUIREMENTS

27.1 Period Contracts
It ‘will be a condition of any resulting contract/order that the delivery period embodied therein will be
governed by the provisions of the Terms and Conditions of Contract.

27.2 Progress Reports

The Service Provider may be required to submit periodical progress reports with regard to the delivery

of the Services.

27.3 Emergency Demands as and when required

If, due to unforeseen circumstances, the rendering of the Services covered by the Bid are required at
short notice for immediate delivery, the Service Provider will be given first right of refusal for such
business. If it is unable to meet the desired critical delivery period, Transnet reserves the right to
purchase such services as may be required to meet the emergency outside the contract if immediate
delivery can be offered from any other source. The “7ota/ or Partial Failure to Perform the Scope of
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29

Services” section in the Terms and Conditions of Contract will not be applicable in these

circumstances.

SPECIFICATIONS AND COPYRIGHT

28.1

28.2

Specifications

The Respondent should note that, unless notified to the contrary by Transnet or a designated official
by means of an official amendment to the Bid Documents, it is required to tender for the Services
strictly in accordance with the specifications supplied by Transnet.

Copyright

Copyright in plans, drawings, diagrams, specifications and documents compiled by the Service
Provider for the purpose of contract work shall be governed by the Intellectual Property Rights section
in the Terms and Conditions of Contract.

BIDS BY OR ON BEHALF OF FOREIGN RESPONDENTS

29.1

29.2

29.3

29.4

Bids submitted by foreign principals may be forwarded directly by the principals or by its South
African representative or agent to the Secretary of the Acquisition Council or to a designated official
of Transnet according to whichever officer is spegified in‘the Bid Documents.

In the case of a representative or agent, written’proof must be submitted to the effect that such
representative or agent has been duly authorised to act in that capacity by the principal. Failure to
submit such authorisation by the représentativesér agent shall disqualify the Bid.

When legally authorised to prepare andwsubmit Bids on behalf of their principals not domiciled in the
Republic of South Africa, representatives or agents must compile the Bids in the names of such
principals and sign them onybehalf of the latter.

South African representatives or agents of a successful foreign Respondent must when so required
enter into a formal €ontractyin the name of their principals and must sign such contract on behalf of
the latter. In every'such case a legal Power of Attorney from their principals must be furnished to
Transnet by the South African representative or agents authorising them to enter into and sign such
contract,

a) Such=Power of Attorney must comply with Rule 63 [Authentication of documents executed
outside the Republic for use within the Republic] of the Uniform Rules of Court: Rules
regulating the conduct of the proceedings of the several provincial and local divisions of the
Supreme Court of South Africa.

b) The Power of Attorney must be signed by the principal under the same title as used in the Bid
Documents.

c) If a Power of Attorney held by the South African representative or agent includes matters of a
general nature besides provision for the entering into and signing of a contract with Transnet,
a certified copy thereof should be furnished.

d) The Power of Attorney must authorise the South African representative or agent to choose the

domicilium citandi et executandy as provided for in the Terms and Conditions of Contract.

Page 10 of 11



Transnet General Bid Conditions — Services
[February 2013]

29.5 If payment is to be made in South Africa, the foreign Service Provider [i.e. the principal, or its South
African agent or representative], must notify Transnet in writing whether, for payment by electronic
funds transfer [EFT]:

a) funds are to be transferred to the credit of the foreign Service Provider's account at a bank in
South Africa, in which case the name and branch of such bank shall be furnished; or

b) funds are to be transferred to the credit of its South African agent or representative, in which
case the name and branch of such bank shall be furnished.

30 CONFLICT WITH BID DOCUMENT

Should a conflict arise between these General Bid Conditions and the Bid Document issued, the conditions
stated in the Bid Document shall prevail.

000000000000
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Standard Terms and Conditions of Contract
Services [February 2013]

1 INTRODUCTION

When an Agreement is entered into between Transnet SOC Ltd [Transnet] and the appointed supplier

of Services to Transnet [the Service Provider], these Standard Terms and Conditions of Contract, the

technical specifications for the Services, a Work Order including such special conditions as may be

applicable, and any terms in the associated Bid Documents, exclusively govern the provision of Services

by the Service Provider to Transnet.

2 DEFINITIONS

Where the following words or phrases are used in the Agreement, such words or‘phrases shall have the

meaning assigned thereto in this clause, except where the context clearly requires otherwise:

2.1
2.2

2.3

24

2.5

2.6

AFSA means the Arbitration Foundation of South Africa;

Agreement means the Agreement and its associated schedules and/or annexures and/or
appendices, including the Work Order(s), specifications ‘for“the» Services and such special
conditions as shall apply to the Agreement, together with the General Tender Conditions and any
additional provisions in the associated bid documents tendered by the Service Provider [as agreed
in writing between the Parties], which collectively and exclusively govern the provision of Services
by the Service Provider to Transnet;

Background Intellectual Property meansiall Intellectual Property introduced and required by
either Party to give effect to their obligations under the Agreement owned in whole or in part by
or licensed to either Party or theif affiliates#prior to the Commencement Date or developed after

the Commencement Date otherwise\pursuant to the Agreement;

Business Day(s) means Mondays to Fridays between 07:30 and 16:00, excluding public holidays

as proclaimed in South.Africa;
Commencement Daté means [ @], notwithstanding the signature date of the Agreement;

Confidential Information means any information or other data, whether in written, oral,
graphic or#in,any other form such as in documents, papers, memoranda, correspondence,
noteboaks, s€ports, drawings, diagrams, discs, articles, samples, test results, prototypes, designs,
plans, formula€, patents, or inventor’s certificates, which a Party discloses or provides to the other
Party[intentionally or unintentionally, or as a result of one Party permitting the representative of
the other Party to visit any of its premises], or which otherwise becomes known to a Party, and
which is not in the public domain and includes, without limiting the generality of the term:

a) information relating to methods of operation, data and plans of the disclosing Party;
b) the contents of the Agreement;

c) private and personal details of employees or clients of the disclosing Party or any other
person where an onus rests on the disclosing Party to maintain the confidentiality of such

information;

d) any information disclosed by either Party and which is clearly marked as being confidential

or secret;

e) information relating to the strategic objectives and planning of the disclosing Party relating

to its existing and planned future business activities;
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2.7

2.8

2.9

2.10

2.11

2.12

) information refating to the past, present and future research and development of the
disclosing Party;

g) information relating to the business activities, business relationships, products, services,
customers, clients and Subcontractors of the disclosing Party where an onus rests on the
disclosing Party to maintain the confidentiality of such information;

h) information contained in the software and associated material and documentation
belonging to the disclosing Party;

i) technical and scientific information, Know-How and trade secrets of a disclosing Party

including inventions, applications and processes;
i) Copyright works;
k) commercial, financial and marketing information;

1) data concerning architecture, demonstrations, tools and,techniques, processes, machinery
and equipment of the disclosing Party;

m) plans, designs, concepts, drawings, functional “andv technical requirements and
specifications of the disclosing Party;

n) information concerning faults or defects in goods, equipment, hardware or software or the
incidence of such faults or defects; and

o) information concerning the charges, Fees and / or costs of the disclosing Party or its
authorised Subcontractors, or! their methods, practices or service performance levels
actually achieved;

Copyright means the right in expressions, procedures, methods of operations or mathematical
concepts, computer program codes, compilations of data or other material, literary works, musical
works, artistic works, séund recordings, broadcasts, program carrying signals, published editions,
photographic works;. orsCinematographic works of the copyright owner to do or to authorise the
doing of certain acts specified in respect of the different categories of works;

Default means any skreach of the obligations of either Party [including but not limited to
fundamentalbreach or breach of a fundamental term] or any Default, act, omission, negligence or
statement of either Party, its employees, agents or Subcontractors in connection with or in
relation/torthe subject of the Agreement and in respect of which such Party is liable to the other;

Deliverable(s) means any and all works of authorship, products and materials developed,
written, prepared, assembled, integrated, modified or provided by the Service Provider in relation

to the Services;

Designs mean registered Designs and/or Design applications and will include the monopoly right
granted for the protection of an independently created industrial design including designs dictated
essentially by technical or functional considerations as well as topographies of integrated circuits

and integrated circuits;

Fee(s) shall mean the agreed Fees for the Services to be purchased from the Service Provider by
Transnet, as detailed in the Work Order(s), issued in accordance with the Agreement, as amended
by mutual agreement between the Parties and in accordance with the provisions of the Agreement
from time to time;

Foreground Intellectual Property means all Intellectual Property developed by either Party

pursuant to the Agreement;
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2.13

2.14

2.15
2.16

2.17
2.18

2.19

2.20

2.21

2.22

2.23

2.24

2.25
2.26

2.27

Intellectual Property means Patents, Designs, Know-How, Copyright and Trade Marks and all
rights having equivalent or similar effect which may exist anywhere in the world and includes all
future additions and improvements to the Intellectual Property;

Know-How means all Confidential Information of whatever nature relating to the Intellectual
Property and its exploitation as well as all other Confidential Information generally relating to
Transnet’s field of technology, including technical information, processing or manufacturing
techniques, Designs, specifications, formulae, systems, processes, information concerning
materials and marketing and business information in general;

Materials means the Deliverables, the Service Provider Materials and the Third Party Materials;

Parties mean the Parties to the Agreement together with their subsidiaries, divisions, business
units, successors-in-title and their assigns;

Party means either one of these Parties;

Patents mean registered Patents and Patent applications, once thelatter have proceeded to grant,
and includes a right granted for any inventions, productssorprocesses in all fields of technology;

Permitted Purpose means any activity or process to'be undertaken or supervised by Personnel
or employees of one Party during the term of the Agreement, for which purpose authorised
disclosure of the other Party’s Confidential Informatien or Intellectual Property is a prerequisite in

order to enable such activity or process to be,accomplished;

Personnel means any partner, emplayee, agent, consultant, independent associate or supplier,
Subcontractor and the staff of su¢h Subcontractor, or other authorised representative of either
Party;

Purchase Order(s) means official orders issued by an operating division of Transnet to the

Service Provider for the provision of Services;

Service(s) means{®]the Service(s) provided to Transnet by the Service Provider, pursuant to
the Work Order(s)iin terms of the Agreement;

Service Level ‘Agreement or SLA means the processes, deliverables, key performance
indicators and performance standards relating to the Services to be provided by the Service

Provider;

Subcontract means any contract or agreement or proposed contract or agreement between the
Semvice Provider and any third party whereby that third party agrees to provide to the Service
Provider the Services or any part thereof;

Subcontractor means the third party with whom the Service Provider enters into a Subcontract;

Service Provider Materials means all works of authorship, products and materials [including,
but not limited to, data, diagrams, charts, reports, specifications, studies, inventions, software,
software development tools, methodologies, ideas, methods, processes, concepts and techniques]
owned by, or licensed to, the Service Provider prior to the Commencement Date or independently
developed by the Service Provider outside the scope of the Agreement at no expense to Transnet,

and used by the Service Provider in the performance of the Services,

Tax Invoice means the document as required by Section 20 of the Value-Added Tax Act, 89 of

1991, as may be amended from time to time;
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2.28

2.29

2.30

231

Third Party Material means software, software development tools, methodologies, ideas,
methods, processes, concepts and techniques owned by, or licensed to a third party and used by
the Service Provider in the performance of the Services;

Trade Marks mean registered Trade Marks and trade mark applications and includes any sign or
logo, or combination of signs and/or logos capable of distinguishing the goods or services of one
undertaking from those of another undertaking;

VAT means Value-Added Tax chargeable in terms of the Value-Added Tax Act, 89 of 1991, as may
be amended from time to time; and

Work Order(s) means a detailed scope of work for a Service required, by Transnet, including
timeframes, Deliverable, Fees and costs for the supply of the Service to Transnet, which may be

appended to the Agreement from time to time.

3 INTERPRETATION

341

3.2

3.3
34
3.5

Clause headings in the Agreement are included for ease of refereneceronly and do not form part of
the Agreement for the purposes of interpretation or fof any ‘ether purpose. No provision shall be
construed against or interpreted to the disadvantage of, either Party hereto by reason of such
Party having or being deemed to have structured ot drafted such provision.

Any term, word, acronym or phrase used in"the Agreement, other than those defined under the
clause heading “Definitions” shall be given its plain English meaning, and those terms, words,
acronyms, and phrases used in the Agreement will be interpreted in accordance with the generally
accepted meanings accorded thereto.

A reference to the singular incorporatessa reference to the plural and vice versa.
A reference to natural persons incorporates a reference to legal persons and vice versa.

A reference to a particular'gender incorporates a reference to the other gender.

4 NATURE AND SCOPE

4.1

4.2

4.3

4.4

4.5

The Agreement is\an agreement under the terms and conditions of which the Service Provider will
arrange4or the provision to Transnet of the Services which meet the requirements of Transnet,
the delivery,of #hich Services is controlled by means of Purchase Orders to be issued by Transnet

and‘executed by the Service Provider, in accordance with the Agreement.

Such Purchase Orders shall be agreed between the Parties from time to time, subject to the terms
of the relevant Work Order(s).

Each properly executed Purchase Order forms an inseparable part of the Agreement as if it were
fully incorporated into the body of the Agreement.

During the period of the Agreement, both Parties can make written suggestions for amendments
to the Work Order(s), in accordance with procedures set out in clause 28 [Amendment and
Change Control] below. A Party will advise the other Party within 14 [fourteen] Business Days, or

such other period as mutually agreed, whether the amendment is acceptable.

Insofar as any term, provision or condition in the Work Order(s) conflicts with a like term,
provision or condition in the Agreement and/or a Purchase Order, or where the Agreement is
silent on the matter, the term, provision or condition in this Master Agreement shall prevail, unless
such term or provision or condition in this Master Agreement has been specifically revoked or

amended by mutual written agreement between the Parties.
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4.6

Time will be of the essence and the Service Provider will perform its obligations under the
Agreement in accordance with the timeframe(s) [if any] set out in the relevant schedule, save that
the Service Provider will not be liable under this clause if it is unable to meet such obligation
within the time required as a direct result of any act or omission by Transnet and it has used its
best endeavours to advise Transnet of such act or omission. In the event of such delay, any time
deadlines detailed in the relevant schedule shall be extended by a period equal to the period of
that delay.

5 AUTHORITY OF PARTIES

5.1

5.2

Nothing in the Agreement will constitute or be deemed to constitute a_ partnership between the
Parties, or constitute or be deemed to constitute the Parties as agents or employees of one
another for any purpose or in any form whatsoever.

Neither Party shall be entitled to, or have the power or authority towentersinto an égreement in the
name of the other; or give any warranty, representation orfundertaking on the other's behalf; or
create any liability against the other or bind the other’s“¢redit,in any way or for any purpose

whatsoever.

6 WARRANTIES

6.1

6.2

6.3

The Service Provider warrants to Transnet that:

a) it has full capacity and authority to enteriinto and to perform the Agreement and that the
Agreement is executed by adulyiautharised representatives of the Service Provider;

b) it will discharge its obligations under the Agreement and any annexure, appendix or
schedule hereto with all, due skill, care and diligence;

c) it will be solely responsible for the payment of remuneration and associated benefits, if
any, of its Personnel*and for withholding and remitting income tax for its Personnel in
conformante with any applicable laws and regulations;

d) it will procure-licences for Transnet in respect of all Third Party Material detailed in the
Work Order(s), and will procure the right for Transnet to take such copies [in whole or in
part] of such Third Party Materials as it may reasonably require for the purposes of back-
up for'archiving and disaster recovery; and

€) the use or possession by Transnet of any Materials will not subject Transnet to any claim
for infringement of any Intellectual Property Rights of any third party.

The Service Provider warrants that it will perform its obligations under the Agreement in
accordance with the Service Levels as defined in the relevant schedule. Transnet may at its
discretion audit compliance with the Service Levels, provided that any such audit is carried out
with reasonable prior notice and in a reasonable way so as not to have an adverse effect on the
performance of the Services. Without prejudice to clause 6.3 below, in the event that the Service
Provider fails to meet the Service Levels, Transnet may claim appropriate service credits or invoke
a retention of Fees as detailed in the relevant schedule and/or Work Order.

The Service Provider warrants that for a period of 90 [ninety] days from Acceptance of the
Deliverables they will, if properly used, conform in all material respects with the requirements set
out in the relevant schedule. The Service Provider will at its expense remedy any such non-

conformance as soon as possible but in any event within 30 [thirty] days of notification by

Page 7 of 22



Standard Terms and Conditions of Contract
Services [February 2013]

6.4

6.5

6.6

6.7

6.8

6.9

6.10

Transnet. In the event that the Service Provider fails or is unable to remedy such non-
conformance within such time-scale, Transnet will be entitled to employ a third party to do so in
place of the Service Provider and any excess charges or costs incurred by Transnet as a result
shall be paid by the Service Provider.

The Service Provider will remedy any defect within 30 [thirty] days of being notified of that defect
by Transnet in writing.

The Service Provider will not be liable to remedy any problem arising from or caused by any
modification made by Transnet to the Deliverables, or any part thereof, without the prior approval

of the Service Provider.

The Service Provider shall advise Transnet of the effects of any stepssproposed by Transnet
pursuant to clause 6.5 above, including but not limited to any costdmplications or any disruption
or delay in the performance of the Services. The Parties agree that any changes to the Services,
including the charges for the Services or any timetables for delivery of the Services, will be agreed
in accordance with the change control procedure, as set“oeut in“clause 28 [Amendment and
Change Control].

The Service Provider warrants that:

a) it has, using the most up-to-date softwaresavailable, tested for [and deleted] all commonly
known viruses in the Materials and for all viruses known by the Service Provider at the date
of the relevant Work Order; and

b) at the time of delivery to Transnet, the Materials do not contain any trojan horse, worm,
logic bomb, time bomb, back door)trap door, keys or other harmful components.

The Service Provider agrees that, in the event that a virus is found, it will at its own expense use

its best endeavours to asSist, Transnet in reducing the effect of the virus and, particularly in the

event that a virus causesuloss of operational efficiency or loss of data, to assist Transnet to the

same extent to mitigate’such losses and to restore Transnet to its original operating efficiency.

The Service Prdvidernundertakes to comply with South Africa’s general privacy protection in terms
of Section 44 of ‘the Bill of Rights in connection with the Agreement and shall procure that its
Personnél shall observe the provisions of Section 14 [as applicable] or any amendments and re-
enagtments'théreof and any regulations made pursuant thereto.

The Sérvice Provider warrants that it has taken all reasonable precautions to ensure that, in the
event of a disaster, the impact of such disaster on the ability of the Service Provider to comply
with"its obligations under the Agreement will be reduced to the greatest extent possible, and that
the Service Provider shall ensure that it has appropriate, tested and documented recovery

arrangements in place.

In compliance with the National Railway Safety Regulator Act, 16 of 2002, the Service Provider
shall ensure that the Services, to be supplied to Transnet under the terms and conditions of the
Agreement, comply fully with the specifications as set forth in Schedule 1 hereto, and shall
thereby adhere [as applicable] to railway safety requirements and/or regulations. Permission for
the engagement of a Subcontractor by the Service Provider [as applicable] shall be subject to a
review of the capability of the proposed Subcontractor to comply with the specified railway safety
requirements and/or regulations. The Service Provider and/or its Subcontractor shall grant
Transnet access, during the term of the Agreement, to review any safety-related activities,

including the coordination of such activities across all parts of its organisation.
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7 TRANSNET’S OBLIGATIONS

7.1

7.2

7.3

Transnet undertakes to promptly comply with any reasonable request by the Service Provider for
information, including information concerning Transnet's operations and activities, that relates to
the Services as may be necessary for the Service Provider to perform the Services, but for no
other purpose. However, Transnet's compliance with any request for information is subject to any
internal security rules and requirements and subject to the observance by the Service Provider of
its confidentiality obligations under the Agreement.

The Service Provider shall give Transnet reasonable notice of any information it requires in
accordance with clause 7.1 above.

Subject to clause 13 [Service Provider’s Personnel], Transnet agrees to provide the Service
Provider or its Personnel such access to and use of its facilities as issmecessary to allow the Service
Provider to perform its obligations under the Agreement.

8 GENERAL OBLIGATIONS OF THE SERVICE PROVIDER

8.1

8.2

The Service Provider shall:
a) respond promptly to all complaints and enquiries from*Transnet;

b) inform Transnet immediately of any dispute or complaint arising in relation to the provision

of the Services;

c) conduct its business in a professional, manner that will reflect positively upon the Service

Provider and the Service Provider's Sewvices;

d) keep full records clearly ‘indicating all transactions concluded by the Service Provider
relating to the performance of the Services and keep such records for at least 5 [five] years
from the date of eachsuch transaction;

e) obtain, and at’all. times,maintain in full force and effect, any and all licences, permits and
the like required under applicable laws for the provision of the Services and the conduct of

the business and, activities of the Service Provider;

) ohservémand ensure compliance with all requirements and obligations as set out in the
labour and related legislation of South Africa, including the Occupational Health and Safety
Act, 85 of 1993;

g) comply with all applicable environmental legislation and regulations, and demonstrate
sound environmental policies, management and performance; and

h) ensure the validity of all renewable certifications, including but not limited to its Tax
Clearance Certificate and B-BBEE Verification Certificate, for the duration of the Agreement.
Should the Service Provider fail to present Transnet with such renewals as they become
due, Transnet shall be entitled, in addition to any other rights and remedies that it may
have in terms of the Agreement, to terminate the Agreement forthwith without any liability
and without prejudice to any claims which Transnet may have for damages against the

Service Provider.
The Service Provider acknowledges and agrees that it shall at all times:
a) render the Services and perform all its duties with honesty and integrity;

b) communicate openly and honestly with Transnet and demonstrate a commitment to

performing the Services timeously, efficiently and to the required standards;

Page 9 of 22



Standard Terms and Conditions of Contract
Services [February 2013]

c)

d)

g)

h)

)

k)

endeavour to provide the highest possible standards of service and professionalism, with a
reasonable degree of care and diligence;

use its best endeavours and make every diligent effort to meet agreed deadlines;

treat its own Personnel, as well as all Transnet’s officers, employees, agents and

consultants, with fairness and courtesy and respect for their human rights;

practice and promote its own internal policies aimed at prohibiting and preventing unfair
discrimination [as further referred to in clause 22 — Equality and Diversity];

treat all enquiries from Transnet in connection with the Services with courtesy and respond
to all enquiries promptly and efficiently. Where the Service Provider is unable to comply
with the provisions of this clause, the Service Provider will advise Transnet of the delay and
the reasons therefor and will keep Transnet informed of Progress made regarding the
enquiry;

when requested by Transnet, provide clear and accurate information regarding the Service
Provider's own policies and procedures, excluding, Know-How and other Confidential
Information, except where a non-disclosure undertaking has been entered into between
the Parties;

not allow a conflict of interest to develop bétween its own interests [or the interests of any

of its other customers] and the interests of Transnet;

not accept or offer, nor allow, induge ‘or promote the acceptance or offering of any
gratuity, enticement, incentivVe omgiftsthat could reasonably be regarded as bribery or an
attempt to otherwise exert'undue influence over the recipient;

not mislead Transnet“or its officers, employees and stakeholders, whether by act or
omission;
not otherwisé act in ‘an unethical manner or do anything which could reasonably be

expected o damage or tarnish Transnet’s reputation or business image; and

immediately report to Transnet any unethical, fraudulent or otherwise unlawful conduct of
which_it becomes aware in connection with Transnet or the provision of Services.

9 FEES AND EXPENSES

9.1 «In consideration of the provision of the Services, Transnet will pay to the Service Provider the

Fees detailed in the relevant schedule or Work Order.

9.2  Transnet will not be invoiced for materials used in the provision of the Services save for those

materials [if any] set out in the Work Order and accepted by Transnet or in any relevant Work

Order [which will be invoiced to Transnet at cost].

9.3  Unless otherwise agreed in a schedule or Work Order, Transnet will reimburse to the Service

Provider all reasonable and proper expenses incurred directly and solely in connection with the

provision of the Services, provided that all such expenses:

a)
b)
c)
d)

are agreed by Transnet in advance;
are incurred in accordance with Transnet’s standard travel and expenses policies;
are passed on to Transnet at cost with no administration fee; and

will only be reimbursed if supported by relevant receipts.
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10

11

12

9.4

All Tax Invoices relating to Fees, out of pocket expenses and, if applicable, travel and
accommodation costs, will provide the detail for each of the Personnel carrying out the Services
and incurring the expenses, and the Tax Invoice will, where appropriate, include VAT as a

separate item.

INVOICING AND PAYMENT

10.1

10.2

10.3

10.4

10.5

Transnet shall pay the Service Provider the amounts stipulated in the relevant schedule or Work
Order, subject to the terms and conditions of the Agreement.

Transnet shall pay such amounts to the Service Provider, upon receipt of a valid and undisputed
Tax Invoice together with the supporting documentation as specified in the'Work Order appended
hereto, once the undisputed Tax Invoices, or such portion of the|Tax Invoices which are
undisputed become due and payable to the Service Provider for the provision of the Services, in
terms of clause 10.4 below.

All Fees and other sums payable under the Agreement are éxclusiveiof VAT, which will be payable

at the applicable rate.

Unless otherwise provided for in the Work Order(s) appended to the Agreement, Tax Invoices
shall be submitted together with a month-end ‘statement. Payment against such month-end
statement shall be made by Transnet withing30,[thirty] days after date of receipt by Transnet of
the statement together with all undisputed Taxdnvoices and supporting documentation.

Where the payment of any Tax Invoice, or any, part thereof which is not in dispute, is not made in
accordance with this clause 10, the Serviee” Provider shall be entitled to charge interest on the
outstanding amount, at The Standard. Bank of South Africa’s prime rate of interest in force, for the
period from the due date of payment until the outstanding amount is paid.

FEE ADJUSTMENTS

111

11.2

11.3

Fees for Services(rendered/in terms of the Agreement shall be subject to review as indicated in
the Work Order(s) anhexed hereto from time to time.

No less than 2" [twoe] months prior to any proposed Fee adjustment, the Parties shall commence
negotiations for fFees for the next period or as otherwise indicated and appended hereto.

Shéuld Fransnet and the Service Provider fail to reach an agreement on Fees for the successive

period, either Party shall be entitled to submit this matter to dispute resolution in accordance with
clause 25 of this Master Agreement /Dispute Resolution].

INTELLECTUAL PROPERTY RIGHTS

12.1

Title to Confidential Information

a) Transnet will retain all right, title and interest in and to its Confidential Information and
Background Intellectual Property and the Service Provider acknowledges that it has no
claim of any nature in and to the Confidential Information and Background Intellectual
Property that is proprietary to Transnet. For the avoidance of doubt, all the Service
Provider’s Background Intellectual Property shall remain vested in the Service Provider.

b) Transnet shall grant to the Service Provider an irrevocable, royalty free, non-exclusive
licence to use Transnet’s Background Intellectual Property only for the Permitted Purpose.
This license shall not permit the Service Provider to sub-license to other parties.
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12.2

12.3

d)

The Service Provider shall grant to Transnet an irrevocable, royalty free, non-exclusive
licence to use the Service Provider’s Background Intellectual Property for the Permitted
Purpose. This licence shall not permit Transnet to sub-license to other parties.

The Service Provider shall grant Transnet access to the Service Provider’s Background
Intellectual Property on terms which shall be bona fide negotiated between the Parties for
the purpose of commercially exploiting the Foreground Intellectual Property, to the extent
that such access is required.

Title to Intellectual Property

a)

b)

<)

d)

All right, title and interest in and to Foreground Intellectual Property prepared, conceived
or developed by the Service Provider, its researchers, agents and‘employees shall vest in
Transnet and the Service Provider acknowledges that it has .ne.claim of any nature in and
to the Foreground Intellectual Property. The Service Provider shall not at any time during
or after the termination or cancellation of the Agreement’ dispute the validity or
enforceability of such Foreground Intellectual Property, or-cause to be done any act or
anything contesting or in any way impairing or téndingto impair any part of that right, title
and interest to any of the Foreground IntellectualhProperty and shall not counsel or assist

any person to do so.

Transnet shall be entitled to seek rotection”in respect of the Foreground Intellectual
Property anywhere in the world_asyit ‘sShall decide in its own absolute discretion and the
Service Provider shall reasonably assist Transnet in attaining and maintaining protection of
the Foreground Intellectual Property.

Where the Foreground Intellectdal Property was created by the Service Provider or its
researchers, agentsiand‘employees and where Transnet elects not to exercise its option to
seek protection®or, decides to discontinue the financial support of the prosecution or
maintenancelof any such protection, Transnet shall notify the Service Provider who shall
have the’right “of/first refusal to file or continue prosecution or maintain any such
applications and to maintain any protection issuing on the Foreground Intellectual
Property.

No ‘consideration shall be paid by Transnet to the Service Provider for the assignment of
any=Foreground Intellectual Property from the Service Provider to Transnet, over and
above the sums payable in terms of the Agreement. The Service Provider undertakes to
sign all documents and do all things as may be necessary to effect, record and perfect the

assignment of the Foreground Intellectual Property to Transnet.

Subject to anything contrary contained in the Agreement and/or the prior written consent
of Transnet [which consent shall not be unreasonably be withheld or delayed], the Service
Provider shall under no circumstances be entitled as of right, or to claim the right, to use
Transnet’s Background Intellectual Property and/or Foreground Intellectual Property.

Title to Improvements

Any improvements, developments, adaptations and/or modifications to the Foreground Intellectual

Property, and any and all new inventions or discoveries, based on or resulting from the use of

Transnet’s Background Intellectual Property and/or Confidential Information shall be exclusively

owned by Transnet. The Service Provider shall disclose promptly to Transnet all such

improvements, developments, adaptations and/or modifications, inventions or discoveries. The
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13

124

12.5

Service Provider hereby undertakes to sign all documents and do all things as may be necessary
to effect, record and perfect the assignment of such improvements, developments, adaptations
and/or modifications, inventions or discoveries to Transnet and the Service Provider shall
reasonably assist Transnet in attaining, maintaining or documenting ownership and/or protection
of the improved Foreground Intellectual Property.

Unauthorised Use of Confidential Information

The Service Provider shall not authorise any party to act on or use in any way any Confidential
Information belonging to Transnet whether or not such party is aware of such Confidential
Information, and shall promptly notify Transnet of the information if it becomes aware of any
party so acting, and shall provide Transnet the information with such, assistance as Transnet
reasonably requires, at Transnet’s cost and expense, to prevent such third party from so acting.

Unauthorised Use of Intellectual Property

a) The Service Provider agrees to notify Transnet in writing, of\any conflicting uses of, and
applications of registrations of Patents, Designs “and “Trade Marks or any act of
infringement, unfair competition or passing off inveolving the Intellectual Property of
Transnet of which the Service Provider acquires‘knowledge and Transnet shall have the
right, as its own option, to proceed against any party infringing its Intellectual Property.

b) It shall be within the sole and absoluté discretion of Transnet to determine what steps shall
be taken against the infringer andsthe Service Provider shall co-operate fully with Transnet,
at Transnet’s cost, in whatever measure including legal action to bring any infringement of
illegal use to an end.

c) The Service Provider, shall “cooperate to provide Transnet promptly with all relevant
ascertainable facts.

d) If proceedingssarescommenced by Transnet alone, Transnet shall be responsible for all
expenses bdat, shall be entitled to all damages or other awards arising out of such
proceedingsy, If “proceedings are commenced by both Parties, both Parties will be
responsible forthe expenses and both Parties shall be entitled to damages or other awards

arising out of proceedings.

SERVICE{PROVIDER'S PERSONNEL

13.1

13.2

13.3

The | Service Provider’s Personnel shall be regarded at all times as employees, agents or
Subeontractors of the Service Provider and no relationship of employer and employee shall arise
between Transnet and any Service Provider Personnel under any circumstances regardless of the
degree of supervision that may be exercised over the Personnel by Transnet.

The Service Provider warrants that all its Personnel will be entitled to work in South Africa or any
other country in which the Services are to be performed.

The Service Provider will ensure that its Personnel comply with all reasonable requirements made
known to the Service Provider by Transnet concerning conduct at any Transnet premises or any
other premises upon which the Services are to be performed [including but not limited to security
regulations, policy standards and codes of practice and health and safety requirements]. The
Service Provider will ensure that such Personnel at all times act in a lawful and proper manner in

accordance with these requirements.
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13.4

13.5

Transnet reserves the right to refuse to admit or to remove from any premises occupied by or on
behalf of it, any Service Provider Personnel whose admission or presence would, in the reasonable
opinion of Transnet, be undesirable or who represents a threat to confidentiality or security or
whose presence would be in breach of any rules and regulations governing Transnet's Personnel,
provided that Transnet notifies the Service Provider of any such refusal [with reasons why]. The
reasonable exclusion of any such individual from such premises shall not relieve the Service
Provider from the performance of its obligations under the Agreement.

The Service Provider agrees to use all reasonable endeavours to ensure the continuity of its
Personnel assigned to perform the Services. If any re-assignment by the Service Provider of those
Personnel is necessary, or if Transnet advises that any such Personnel assighed are in any respect
unsatisfactory, including where any such Personnel are, or are expected to be or have been
absent for any period, then the Service Provider will promptly supply a replacement of equivalent
calibre and experience, and any such replacement shall be, approved by Transnet prior to
commencing provision of the Services, such approval not to®b&"unreasonably withheld or delayed.

14 LIMITATION OF LIABILITY

14.1

14.2

14.3

144

14.5

14.6

Neither Party excludes or limits liability to the other \Party for:
a) death or personal injury due to negligence; or
b) fraud.

The Service Provider shall indemnify and keep Transnet indemnified from and against liability for
damage to any Transnet property [whether tangible or intangible] or any other loss, costs or
damage suffered by Transnet to the extent that it results from any act of or omission by the
Service Provider or its Personnel in connection with the Agreement. The Service Provider’s liability
arising out of this clause 14.2 shall be limited to a maximum amount payable in respect of any
one occurrence or a'series of related occurrences in a single calendar year, such amount to be

agreed in writing/by the,Parties.

Subject always to clauses 14.1 and 14.2 above, the liability of either the Service Provider or
Transnet inder orin connection with the Agreement, whether for negligence, misrepresentation,
breach of'contract or otherwise, for direct loss or damage arising out of each Default or series of
related /Defaults shall not exceed 100% [one hundred per cent] of the Fees paid under the
schedule,or Work Order to which the Default(s) relates.

Subject to clause 14.1 above, and except as provided in clauses 14.2 and 14.3 above, in no event
shall either Party be liable to the other for indirect or consequential loss or damage or including
indirect or consequential loss of profits, business, revenue, goodwill or anticipated savings of an
indirect nature or loss or damage incurred by the other Party as a result of third party claims.

If for any reason the exclusion of liability in clause 14.4 above is void or unenforceable, either
Party’s total liability for ail loss or damage under the Agreement shall be as provided in clause
14.3 above.

Nothing in this clause 14 shall be taken as limiting the liability of the Service Provider in respect of
clause 12 [Intellectual Property Rights]or clause 16 [Confidentiality].
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15

16

INSURANCES

15.1

15.2

15.3

154

Without limiting the liability of the Service Provider under the Agreement, the Service Provider
shall take out insurance in respect of all risks for which it is prudent for the Service Provider to
insure against, including any liability it may have as a result of its activities under the Agreement
for theft, destruction, death or injury to any person and damage to property. The level of
insurance will be kept under review by Transnet, on an annual basis, to ensure its adequacy,
provided that any variation to the level of such insurance shall be entirely at the discretion of the

Service Provider.

The Service Provider shall arrange insurance with reputable insurers and will produce to Transnet
evidence of the existence of the policies on an annual basis within 30 [thirty] days after date of

policy renewals.

Subject to clause 15.4 below, if the Service Provider fails to effect adequate insurance under this
clause 15, it shall notify Transnet in writing as soon as it becomes, aware of the reduction or
inadequate cover and Transnet may arrange or purchase such insurance. The Service Provider
shall promptly reimburse Transnet for any premiums [paid provided such insurance protects the
Service Provider’s liability. Transnet assumes no responsibility for such insurance being adequate
to protect all of the Service Provider’s liability.

In the event that the Service Provider recéives writtén notice from its insurers advising of the
termination of its insurance cover referreduo in clause 15.1 above or if the insurance ceases to be
available upon commercially reasonable terms, the Service Provider shall immediately notify
Transnet in writing of such termination™and/or unavailability, whereafter either the Service
Provider or Transnet may terminate,the Agreement on giving the other Party not less than 30
[thirty] days prior written notice to that effect.

CONFIDENTIALITY

16.1

The Parties hereby undertake the following, with regard to Confidential Information:

a) not to divulge of disclose to any person whomsoever in any form or manner whatsoever,
either directly or indirectly, any Confidential Information of the other, without the prior
written consent of such other Party, other than when called upon to do so in accordance
with_a statute, or by a court having jurisdiction, or by any other duly authorised and
empowered authority or official, in which event the Party concerned shall do what is
reasonably possible to inform the other of such a demand and each shall assist the other in
seeking appropriate relief or the instituting of a defensive action to protect the Confidential

Information concerned;

b) not to use, exploit, permit the use of, directly or indirectly, or in any other manner
whatsoever apply the Confidential Information, disclosed to it as a result of the Agreement,
for any purpose whatsoever other than for the purpose for which it is disclosed or

otherwise than in strict compliance with the provisions in the Agreement;

c) not to make any notes, sketches, drawings, photographs or copies of any kind of any part
of the disclosed Confidential Information, without the prior written consent of such other
Party, except when reasonably necessary for the purpose of the Agreement, in which case

such copies shall be regarded as Confidential Information;
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16.2

d)

e)

)

h)

)

k)

not to de-compile, disassemble or reverse engineer any composition, compilation, concept
application, item, component de-compilation, including software or hardware disclosed and
shall not analyse any sample provided by Transnet, or otherwise determine the
composition or structure or cause to permit these tasks to be carried out except in the

performance of its obligations pursuant to the Agreement;

not to exercise less care to safeguard Transnet Confidential Information than the Party
exercises in safeguarding its own competitive, sensitive or Confidential Information;

Confidential Information disclosed by either Party to the other or by either Party to any
other party used by such Party in the performance of the Agreement, shall be dealt with as
“restricted” or shall be dealt with according to any other appropriate level of confidentiality
relevant to the nature of the information concerned, agreed between the Parties concerned
and stipulated in writing for such information in such cases;

the Parties shall not make or permit to be made by anhy othér person subject to their
control, any public statements or issue press releasesvor disclose Confidential Information
with regard to any matter related to the Agreement, unless written authorisation to do so
has first been obtained from the Party first disclosing,stch information;

each Party shall be entitled to disclose such'aspects of Confidential Information as may be
relevant to one or more technically ghalified employees or consultants of the Party who are
required in the course of theirsduties,to receive the Confidential Information for the
Permitted Purpose provided that the employee or consultant concerned has a legitimate
interest therein, and then [only to the extent necessary for the Permitted Purpose, and is
informed by the Party of thesconfidential nature of the Confidential Information and the
obligations of the gonfidentiality to which such disclosure is subject and the Party shall
ensure such employees or consultants honour such obligations;

each Party shallsnotify the other Party of the name of each person or entity to whom any
ConfidentiahInformation has been disclosed as soon as practicable after such disclosure;

eachy Party. shall ensure that any person or entity to which it discloses Confidential
Information shall observe and perform all of the covenants the Party has accepted in the
Agreemént as if such person or entity has signed the Agreement. The Party disclosing the
Confidential Information shall be responsible for any breach of the provisions of the

Agreement by the person or entity; and

each Party may by written notice to the other Party specify which of the Party’s employees,
officers or agents are required to sign a non-disclosure undertaking.

The duties and obligations with regard to Confidential Information in this clause 16 shall not apply

where:

a)

b)

c)

a Party can demonstrate that such information is already in the public domain or becomes
available to the public through no breach of the Agreement by that Party, or its Personnel;

or

was rightfully in a Party’s possession prior to receipt from the other Party, as proven by the
first-mentioned Party’s written records, without an infringement of an obligation or duty of
confidentiality; or

can be proved to have been rightfully received by a Party from a third party without a
breach of a duty or obligation of confidentiality; or
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16.3

d) is independently developed by a Party as proven by its written records.

This clause 16 shall survive termination for any reason of the Agreement and shall remain in force
and effect from the Commencement Date of the Agreement and 5 [five] years after the
termination of the Agreement. Upon termination of the Agreement, all documentation furnished to
the Service Provider by Transnet pursuant to the Agreement shall be returned to Transnet
including, without limitation all corporate identity equipment including dyes, blocks, labels,
advertising matter, printing matter and the like.

TOTAL OR PARTIAL FAILURE TO PERFORM THE SCOPE OF SERVICES
Should the Service Provider fail or neglect to execute the work or to deliver any portion of the Service, as

required by the terms of the Agreement or Work Order, Transnet may cancel the Agreement or Work

Order in so far as it relates to the unexecuted work or rejected portion of the Sérvice, and, in such event,

the provision of any remaining commitment shall remain subject in all respects to,these conditions.

TERM AND TERMINATION

18.1

18.2

18.3

18.4

18.5

Notwithstanding the date of signature hereof, the Commencement Date if the Agreement is [®]
and the duration shall be for a [®] [[®]] year period, expiring on [®], unless:

a) the Agreement is terminated by eithersParty in‘accordance with the provisions incorporated
herein or in any schedules or annexures/appended hereto, or otherwise in accordance with

law or equity; or

b) the Agreement is extended at Transfet’s option for a further period to be agreed by the
Parties.

Either Party may terminate,the Agreement forthwith by notice in writing to the other Party where
the other Party has committed a‘material Default and, where such Default is capable of remedy,
has failed to remedy such Default within 30 [thirty] days of receiving notice specifying the Defaulit
and requiring itsd'emedy:

Either Party, may terminate the Agreement forthwith by notice in writing to the other Party when
the other'Party is“unable to pay its debts as they fall due or commits any act or omission which
would.be ‘an agct of insolvency in terms of the Insolvency Act, 24 of 1936 [as may be amended
fromytimestostime], or if any action, application or proceeding is made with regard to it for:

a) a voluntary arrangement or composition or reconstruction of its debts;

b) its winding-up or dissolution;

c) the appointment of a liquidator, trustee, receiver, administrative receiver or similar officer;
or

d) any similar action, application or proceeding in any jurisdiction to which it is subject.

Transnet may terminate the Agreement at any time within 2 [two] months of becoming aware of
a change of control of the Service Provider by notice in writing to the Service Provider. For the
purposes of this clause, “control” means the right to direct the affairs of a company whether by
ownership of shares, membership of the board of directors, agreement or otherwise.

Transnet may cancel any schedule or Work Order hereto at any time on giving the Service
Provider 30 [thirty] days' written notice.
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18.6

Notwithstanding this clause 18, either Party may cancel the Agreement without cause by giving 30
[thirty] days prior written notice thereof to the other Party.

CONSEQUENCE OF TERMINATION

19.1

19.2

19.3

19.4

19.5

19.6

19.7

Termination in accordance with clause 18 [7erm and Termination] shall not prejudice or affect any
right of action or remedy which shall have accrued or shall thereafter accrue to either Party and all
provisions which are to survive the Agreement or impliedly do so shall remain in force and in
effect.

On termination of the Agreement or a Work Order, the Service Provider will immediately deliver
up, and procure that its Personnel will immediately defiver up to Transnet, all Deliverables and
property belonging to Transnet [or, in the event of termination of a Work Order, such as is
relevant to that Work Order] which may be in the possession of, or under the control of the
Service Provider, and certify to Transnet in writing that this has,been done.

To the extent that any of the Deliverables and property réferredsto in clause 19.2 above are in
electronic form and contained on non-detachable storage devicesythe Service Provider will provide
Transnet with unencrypted copies of the same on magnetic media and will irretrievably destroy
and delete copies so held.

In the event that the Agreement is terminatedyby the Service Provider under clause 18.2 [Term
and Termination], or in the event that a WorkOrder is terminated by Transnet under clause 18.5
[Term and Termination], Transnet (will pay to the Service Provider all outstanding Fees
[apportioned on a pro rata basis] felatingutesthe work undertaken by the Service Provider up until
the date of such termination. Transnet will also pay the costs of any goods and materials ordered
by the Service Provider in relation to the such work for which the Service Provider has paid or is
legally obliged to pay, in whichacase, on delivery of such goods or materials, the Service Provider
will promptly deliver uch goods and materials to Transnet or as it may direct.

The provisions of clausess1 /[Definitions], 6 [Warranties], 12 [Intellectual Properly Rights], 14
[Limitation of ‘Liability], 16 [Confidentiality], 19 [Consequence of Termination], 25 [Dispute
Resolution] andw29\/Governing Law] shall survive termination or expiry of the Agreement.

If either Party [the Defaulting Party] commits a material breach of the Agreement and fails to
remedy/ such breach within 30 [thirty] Business Days of written notice thereof, the other Party
[hereinafter the Aggrieved Party], shall be entitled, in addition to any other rights and remedies
that it may have in terms of the Agreement, to terminate the Agreement forthwith without any
liability and without prejudice to any claims which the Aggrieved Party may have for damages
against the Defaulting Party.

Should:

a) the Service Provider effect or attempt to effect a compromise or composition with its
creditors; or

b) either Party be provisionally or finally liquidated or placed under judicial management,
whether provisionally or finally; or

c) either Party cease or threaten to cease to carry on its normal line of business or default or
threaten to default in the payment of its liabilities generally, or commit any act or omission
which would be an act of insolvency in terms of the Insolvency Act, 24 of 1936 [as may be

amended from time to time];
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23

then the other Party shall be entitled, but not obliged, to terminate the Agreement on written
notice, in which event such termination shall be without any liability and without prejudice to any

claims which either Party may have for damages against the other.

ASSIGNMENT

Neither Party may assign the benefit of the Agreement or any interest hereunder except with the prior
written consent of the other. Further, in the event that Transnet wishes to assign or novate the
Agreement to any third party, the Service Provider agrees that it shall not unreasonably withhold or delay
its consent to such assignment or novation and that it shall only be entitled to recover from Transnet any
reasonable legal costs incurred by it as a direct result of such assignment or novation.

FORCE MAJEURE

21.1 Neither Party shall have any claim against the other Party arising,from any failure or delay in the
performance of any obligation of either Party under the Agreementy€aused by an act of force
majeure such as acts of God, fire, flood, war, strike, lockeut, industrial dispute, government
action, laws or regulations, riots, terrorism or civil disturbance, defaults, delays or discontinuance
on the part of independent contractors, suppliers; or othems€ircumstances or factors beyond the
reasonable control of either Party, and to the extent that the performance of obligations of either
Party hereunder is delayed by virtue of the aforegoing, any period stipulated for any such
performance shall be reasonably extended:

21.2 Each Party will take all reasonable steps by whatever lawful means that are available, to resume
full performance as soon as practicable and will seek agreement to modification of the relevant
provisions of the Agreement in order‘tesaccommodate the new circumstances caused by the act of
force majeure. If a Party fails to agree to such modifications proposed by the other Party within
90 [ninety] days of theact of force majeure first occurring, either Party may thereafter terminate

the Agreement with{immediate notice.

EQUALITY AND DIVERSITY.

22.1 The Service Provider will not victimise, harass or discriminate against any employee of either Party
to the Agreement or any applicant for employment with either Party to the Agreement due to their
gender, ' race, disability, age, religious belief, sexual orientation or part-time status. This provision
applies,\but is not limited to employment, upgrading, work environment, demotion, transfer,
recruitment, recruitment advertising, termination of employment, rates of pay or other forms of
compensation and selection for training.

22.2 Both Parties to the Agreement undertake that they will not, and shall procure that its employees,
agents and Subcontractors will not breach any applicable discrimination legislation and any

amendments and re-enactments thereof.

NON-WAIVER

23.1 Failure or neglect by either Party, at any time, to enforce any of the provisions of the Agreement,
shall not, in any manner, be construed to be a waiver of any of that Party's rights in that regard

and in terms of the Agreement.

23.2 Such failure or neglect shall not, in any manner, affect the continued, unaitered validity of the
Agreement, or prejudice the right of that Party to institute subsequent action.
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PARTIAL INVALIDITY
If any provision of the Agreement shall be held to be invalid, illegal or unenforceable, or shall be required

to be modified, the validity, legality and enforceability of the remaining provisions shall not be affected

thereby.

DISPUTE RESOLUTION

25.1 Should any dispute of whatsoever nature arise between the Parties concerning the Agreement,
the Parties shall try to resolve the dispute by negotiation within 10 [ten] Business Days of such
dispute arising.

25.2 If the dispute has not been resolved by such negotiation, either of the“Parties may refer the
dispute to AFSA and notify the other Party accordingly, which proceedings shall be held in
Johannesburg.

25.3 Such dispute shall be finally resolved in accordance with the“sules,of /AFSA by an arbitrator or
arbitrators appointed by AFSA.

25.4 This clause constitutes an irrevocable consent by the Parties to any proceedings in terms hereof,
and neither of the Parties shall be entitled to withdraw frem.the provisions of this clause or claim
at any such proceedings that it is not bound by this clause 25.

25.5 This clause 25 is severable from the rest of/the)Agreement and shall remain in effect even if the
Agreement is terminated for any reason.

25.6 This clause 25 shall not preclude either, Party from seeking urgent relief in a court of appropriate
jurisdiction, where grounds for urgency exist.

ADDRESSES FOR NOTICES

26.1 The Parties to the Agreement select the physical addresses and facsimile numbers, as detailed

hereafter, as their réspettive addresses for giving or sending any notice provided for or required
in terms of the Agreement, provided that either Party shall be entitled to substitute such other
address or facsimile number, as may be, by written notice to the other:

a) Transnet
(i) For legal notices: [e]
Fax No. [e]
Attention: Legal Counsel
(i) For commercial matters: [®]
Fax No. [®]
Attention: [@]
b) The Service Provider
(i) For legal notices: [®]
Fax No. [e]
Attention: [e]

(ii) For commercial matters: [®]
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26.2

26.3

Fax No. [e]

Attention: [e]
Any notice shall be addressed to a Party at its physical address or delivered by hand, or sent by
facsimile.
Any notice shall be deemed to have been given:
a) if hand delivered, on the day of delivery; or
b) if posted by prepaid registered post, 10 [ten] days after the date of posting thereof; or

c) if faxed, on the date and time of sending of such fax, as evidenced by a fax confirmation
printout, provided that such notice shall be confirmed by prepaid*registered post on the
date of dispatch of such fax, or, should no postal facilities be<available on that date, on the
next Business Day.

WHOLE AND ONLY AGREEMENT

27.1

27.2

The Parties hereby confirm that the Agreement cofstituteés the whole and only agreement
between them with regard to the subject matter of the Agreement.

The Parties hereby confirm that the Agreement, replaces all other agreements which exist or may
have existed in any form whatever betweensthem, with regard to the subject matter dealt with in
the Agreement, including any annexures;, appendices, schedules or Work Order(s) appended
hereto.

AMENDMENT AND CHANGE CONTROL

28.1

28.2

Any requirement for an amendment or change to the Agreement or to a Work Order shall only be
valid if it is in writing,.signed“by both Parties and added to the Agreement as an addendum

hereto.

In the event the/Partiesicannot agree upon changes, the Parties shall in good faith seek to agree

any proposed changes using the dispute resolution procedures in clause 25 [Dispute Resolution].

GOVERNING LAW
The Agreement) is exélusively governed by and construed in accordance with the laws of the Republic of

South Affica and is subject to the jurisdiction of the courts of the Republic of South Africa.

29.1

Change of Law

In the Agreement, unless the context otherwise requires, references to a statutory provision
include references to that statutory provision as from time to time amended, extended or re-
enacted and any regulations made under it, provided that in the event that the amendment,
extension or re-enactment of any statutory provision or introduction of any new statutory
provision has a material impact on the obligations of either Party, the Parties will negotiate in
good faith to agree such amendments to the Agreement as may be appropriate in the
circumstances. If, within a reasonable period of time, the Service Provider and Transnet cannot
reach agreement on the nature of the changes required or on modification of Fees, Deliverables,
warranties, or other terms and conditions, either Party may seek to have the matter determined in

accordance with clause 25 /Dispute Resolution] above.
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COUNTERPARTS

The Agreement may be signed in any number of counterparts, all of which taken together shall constitute
one and the same instrument. Either Party may enter into the Agreement by signing any such
counterpart.

000000000
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