Transnet Freight Rail Contract ERAC NS00036 8385CIDB
A Division of Transnet Limited Redo outdoor earthing on 3kV DC traction substation, Nelspruit

Depot

Y]
Part C1:
Agreement and Contract @(

N

Contract

Agreement and Contract Data
TRANSNEI

r

freight rati



necs

Contract Data

The Employer is

Name Transnet Limited, Trading as Transnet Freight Rail

Address C/o Paul Kruger & Minnaar streets, Nzasm Building, Pretoria
Telephone (012) 315 213712 Fax No. (012) 315 2138

E-mail Nico.swart3@transnet.net

The works is:  The replacement of 88kV disconnectshwith steel
structures at various substations under the control of the Depot
Engineer, Koedoespoort

The site is Van der Merwe, Bon Accord and Ranf slibstations
The starting date is tobeadvised.................... . 0. e
The completion date is tobeadvised............ 9. .. N
The reply period is two weeks

The defects date is fifty two wegks afterebmpletion

The defect correction period ,iS within™ (one) week after defects date
The delay damages are R2,000.00 per day

The assessment day isgthe 13" (thirteen) of each month

The retention is 10 %( ten)

Does the United Kingdom Housing Grants, Construction and No

Regenerationvet (1996) applies?

The Adiudicator is

Name: To be advised if diSputes ariSe..........oivvviiiiiiiiiiiniececreiiisi s e e e ee s
AUIESS ...t et et e st e e e nna o e re e r e e e nenrnnseansres
Telephone:........c........... Fa)X NO. oo e e e e sene e e
44T | - TS
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Contract Data

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

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

The Employer provides this Insurance: Transnet Principal Control Insurance

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

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

The minimum amount of cover for the fourth insurance stated in the Insurarea) able is:
Notapplicable .............. ...

The adjudicator nominating body is: The Chairman of thésAgsociation of Arbitrators
(Southern Africa)

The tribunal is: Arbitration ................... . N .0

if the tribunal is arbitration, the arbitration procedure is: The rules for the Conduct of
Arbitrators of the Association of\Arhitrators (Southern Africa) ....................................

The conditions of contract agesdhe NEC3 Engineering and Construction Short Contract (June
2005) and the followingladditianal conditions:

As mentioned jit paragraph 1.0 {Contractual obligations)

CONTRACGTUAL'OBLIGATIONS

1.1 _JAigyprgject specification covers Transnet freight rail's requirements for the replacement of
88KV disconnects with steel structures at Van der Merwe, Bon Accord and Rant 3kV DC
traction substations under the control of the Depot Engineer, Koedoespoort.

1.2 The Contractor shall not make use of any sub-Contractor to perform the works or parts
thereof without prior permission from the Employer.

1.3 The Contractor shalf ensure that a safety representative is at site at all times. Al safety
measures prescribed by Transnet Freight Rail — Electrical Safety Instructions and the
“Occupational Health and Safety Act 1993 (Act 85 of 1993)" associated with working on a
project of this nature shall be adhered to.

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

1.56.1 The Compensation for Occupational Injuries and Diseases Act, No. 130 of 1993. The
Contractor shall produce proof of his registration and good standing with the
Compensation Commissioner in terms of the Act.

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

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

1.5.4The Contractor shall comply with the current Transnet Specification E.4F, Safety
Arrangements and Procedural Compliance with the Occupational Health and Safety Act,
Act 85 of 1993 and Regulations and shall before commencement with the exetution of the
contract, which shall include site establishment and delivery of plantmeduipment or
materials, submit to the Employer / Employer’s Deputy.

1.5.5 The Contractor shall comply with the current Specification for Works\OR, @¥er, Under or
Adjacent to Railway Lines and near High Voltage Equipment — BBD=8210, if applicable,
and shall take particular care of the safety of his employees”oner'ig ciose proximity to a
railway line during track occupations as well as under normal operational conditions.

1.6 The Contractor's Health and Safety Programme shalflbe subject to agreement by the
Employer / Employer's Deputy, who may, in_eenstltation with the Contractor, order
supplementary and/or additional safety arrahgements” and/or different safe working
methods to ensure full compliance by the Gentgagtor with his obligations as an employer in
terms of the Act.

1.7 In addition to compliance with clause(1.4 her&6f, the Contractor shall report all incidents in
writing to the Employer / Employer's Repuly. Any incident resulting in the death of or injury
to any person on the worksshall be reported within 24 hours of its occurrence and any
other incident shall be reportadwithin 48 hours of its occurrence.

1.8 The Contractor shall giéke,netessary arrangements for sanitation, water and electricity at
these relevant sites,dUiifig the installation of the equipments.

1.9 A penalty charge ofiR2)Q00 per day will be levied for late completion of the project.

1.1010% reteqtion money will be retained and will be released 12 months after the completion
date ofithe€ontract.

1.11The Gotractor shall supply a site diary (with triplicate pages). This book shall be used to
regordhany unusual events during the period of the work. Any delays to the work shall also
b€ recorded such as delays caused by poor weather conditions, delays caused by permits
béing cancelled etc. The appointed Employer or Employer's Deputy must countersign
such delays. Other delays such as non-availability of equipment from 3" party suppliers
must be communicated to the Employer or Employer's Deputy in writing.

1.12The Contractor shall supply a site instruction book (with triplicate pages). This book shall
be used to record any instructions to the Contractor regarding problems encountered on
site — for exampile the guality of work or the placement of equipment. This book shall be
filed in by the Employer or Employer's Deputy and must be countersigned by the
Contractor.

1.13Both books mentioned in 1.10 and 1.11 shall be the property of Transnet Freight Rail and
shall be handed over to the Employer or Employer's Deputy on the day of energising or
handing over.
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1.14All processes or the manufacture and assembly of the product components must be

subjected to a quality assurance system.

1.15 The Contractor will assume full responsibility for assuring that the products purchased meet
the requirements of Transnet Freight Rail for function, performance, and reliability,
including purchased products from 3™ part suppliers/Manufacturers.

1.16The Contractor shall prove to Transnet Freight Rail that his equipment or those supplied
from 3" party suppliers/manufacturers confirms to Transnet freight rail specifications.

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

1.18150.9000 to 9004 inclusive (SABS 0157 parts 1 to 4) must be regarded as a guideline,
where applicable.

1.19The successful Contractor shall provide a Gantt or a similar chart showing wherf\the works
will be done and energised. A final chart should be submitted to the Employerls deputy or
Supervisor within 14 days after the award has been made to the successful Conatractor.

1.20The onus is on the manufacturer to prove the effectiveness of theig syistem to Transnet
Freight Rail during the production of the prototype.

2.0 INSTALLATION
2.1 The Contractor shall be responsible for the transpart to'site, off-foading, handling, storage
and security of all material required for the consdtruction/execution of the works.

2.2 The Contractor shall be responsible for all'necesSary (as decided by the Transnet Freight
Rail Employer’s deputy or Technical Qfficer) copinections between the equipment supplied
and other components in the substation incltiding connections to the earth-mat.

3.0 INTERCONNECTION OF EQUIEMENT
3.1 Al fasteners on steelork! components and electrical connections (nuts and bolts) shall be
secured using flaf agwell aglock washers.

3.2 Al HT electri@al equipment interconnections shall be done using conductors similar to that
being usgd inthe &Xisting substation yard.

3.3 CongliCiors\bstiveen separately mounted outdoor equipment shall incorporate a degree of
flexibilityte,avoid any over-stressing of these connections due to the foundation movement
or gonguctor expansion/contraction and to facilitate alignment of equipment.

34 Righ conductive silicon grease shall be liberally applied to all the connections.

3.5 All dissimilar metal connections (Cu to Al) shall be made using bi-metallic clamps that are
specifically designed and manufactured to make that particular connection (ad hoc
fabricated clamps are not acceptable).

4.0 DRAWINGS, INSTRUCTION MANUALS AND SPARE PART CATALOGUES

4.1 All as built drawings shall be supplied in electronic format (Microstation/Acad).

4.2 The successful Contractor will be required to submit all drawings (paper prints), within four
weeks of award of tender, to the Employer's deputy or Technica! Officer for approval. No
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construction or manufacturing activity will be allowed prior to the associated drawings
having been approved.

4.3 During the duration of the contract period, the successful Contractor will be required to
inform the Employer’'s deputy or Technical Officer of any changes to these drawings and
will have to resubmit the affected drawings for approval prior to it being used on this
contract.

4.4 All drawings, catalogues, instruction book and spares lists shall be in accordance with
Transnet Freight Rail's specification CEE.0224.2002.

4.5 All final as built drawings shall be provided to Transnet Freight Rail within four weeks after
commissioning.

5.0  SITE TESTS

3.1 The equipment shall be inspected/tested and approved by Transnet Freight Rail Quality
Assurance at the Contractor's workshop prior to it being taken to,site. Only once the
approval has been granted can the equipment be taken to site for irfstallation.

5.2 The Contractor shall be responsible for carrying out of on-site testS"aig commissioning of
all equipment supplied and installed in terms of this spécifidation and the contractual
agreement.

5.3 Functional on-site tests shall be conducted on all item§ of equipment and circuitry to prove
the proper functioning and installation thereof.

5.4 The Contractor shall submit a detailed_list\of on-site tests for the approval of the
Employer's deputy or Technical Officer.

5.5 The Contractor shall arrange for the"Technical Officer or his representative to be present
to withess the on-site tests.

56 The on-site fests and subsequent commissioning wil not commence until ALL
CONSTRUCTION work has, beén completed. Construction staff, material and equipment
shall be removed filbm™site prior to the commencement of testing. Testing and
commissioning of thesSubstation equipment will not be allowed to take place in a
construction sitelenviranment.

5.7 The on-sitg tests shall'include the following:

6.7.1  TeSi forfthe functionality of all electrical circuitry.

6.7.2 #Thip tests’on relays.

6.7.3 \Jeshen equipment as per manufacturer’s instructions.
677.4) qsulation tests.

5.8 WAt the completion of the on-site tests, the Employer's deputy or Technical Officer or his
representative shall either sign the tests sheets (supplied by the Contractor) as having
witnessed the satisfactory completion thereof, or hand to the Contractor a list of defects
requiring rectification.

5.9 Upon rectification of defects, the Contractor shall arrange for the Employer's deputy or
Technical Officer or his representative to certify satisfactory completion of on-site tests.

5.10 Acceptance by the Employer’s deputy or Technical Officer of satisfactory completion of on-
site tests in no way relieves the Contractor of his obligation to rectify defects which may
have been overlooked or become evident at a later stage.
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6.0

6.1

6.2

6.3

6.4

6.5

necs
COMMISSIONING OF EQUIPMENT

Commissioning will only take place after all defects have been rectified to the satisfaction
of the Employer’s deputy or Technical Officer.

Commissioning will include energising of equipment from the primary isolator to the track
feeder circuits. The Contractor must prove the satisfactory operation of all equipment
under live conditions,

On completion of commissioning, the Contractor will hand the equipment over to the
Employer’s deputy or Technical Officer in terms of the relevant instruction.

The commissioning of protection equipment by Transnet Freight Rail will in no way
absolve the Contractor from any of his responsibilities during the guarantee period. It is the
Contractor's responsibility to satisfy himself or herself that the commissioning of the
protection equipment has been carried out in a satisfactory manner, andy ' no way
compromises the proper operation of the equipment supplied in terms of the cantract.

The Contractor shall be present during the testing and setting of the protectioh to rectify
any faults found.

7.0 GUARANTEE AND DEFECTS

7.1

7.2

7.3

7.4

7.5

7.6

7.7

The Contractor shall guarantee the satisfactory operation of the complete electrical
installation supplied and erected by him and acgept liakjlity for maker's defects that may
appear in design, materials and workmanship.

The Contractor shall be issued with a completidn Gertificate with the list of all defects to be
repaired within 14 working days after commissioning.

The guarantee period for these substation§ shall expire after:

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

Any defects that maysbecontelapparent during the guarantee period shall be rectified to
the satisfaction of Tgahgfiet Breight Rail, and to the account of the Contractor.

The Contractor shall"undertake work on the rectification of any defects that may arise
during the gduaranige period within 7-days of his being notified by Transnet Freight Rail of
such deféctss

Shatild the "€0ntractor fail to comply with the requirements stipulated above, Transnet
Freighit Rail'shall be entitled to undertake the necessary repair work or effect replacement
ofgdefeetive apparatus or materials, and the Contractor shall reimburse Transnet Freight
Rait the total cost of such repair or replacements, including the labour costs incurred in
replacing defective material.

Any specific type of fault occurring three times within the guarantee period and which
cannot be proven to be due to other faulty equipment not forming part of this contract e.g.,
faulty locomotive or overhead track equipment, etc., shall automatically be deemed an
inherent defect. Such inherent defect shall be fully rectified to the satisfaction of the
Employer's deputy or Technical Officer and at the cost of the Contractor.

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

The Contractor is:

Name RN R Ees Kb e s e et a e e rraeas eehr et drr e e ranen
Address e ferreerasbau e e ey rran R
Telephone venens FAaXNoO. s T -
E-mail v TP, WA, VD S PRR
The percentage for overheads and profit added to the Defined Cost for pegpleyish.........coocooeeee... %.
The percentage for overheads and profit added to other Defined Costis.. ... 0 o %.

The Contractor offers to Provide the Works in accordance with tH&wegndifions of contract for an amount

to be determined in accordance with the conditions of contrdct.

The offered total of the Prices is (VAT @14% inclusivel{inwords).................................... ...

Amountinfigures:R.............. @ ... N0 .

Signed on behalf of the Contragtor
Name

Position

Signatle N ... Date

The Employer accepts the Contractor's Offer to Provide the Works

Signed on behalf of the Employer
Name
Position

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

2.0 PRICING INSTRUCTIONS

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

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

3. It will be assumed that prices included in the Price list are based on “Acts} Ordinances,
Regulations, By-laws, International Standards and National Standards™thatiwere published 28
days before the closing date for tenders.

4, Reference to any particular trademark, name, patent, design, type, spécific origin or producer is
purely to establish a standard for requirements. Products ar articles of an equivalent standard
may be substituted.

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

6. The amount of the Preliminaries to be in€luded infeach monthly payment certificate shall be
assessed as an amount prorated to the value &f the work duly executed in the same ratio as the
preliminaries bears to the total of gricestexeluding any contingency sum, the amount of the
Preliminaries and any amount i réspect of contract price adjustment provided for in the
contract.

7. The amount or items of the Preliminaries shall be adjusted to take account of the theoretical
financial effect which ghanges it time or value (or both) have on this section. Such adjustments
shall be based onadjustments in the following categories as recorded in the Price list:

a) An améuntwhieh is not to be varied, namely Fixed (F).

b) Angamegnt which is to be varied in proportion fo the contract value, namely Value
Related (V).

c) ARtamount which is to be varied in proportion to the contract period as compared to the

mitial construction period, excluding revisions to the construction period for which no
adjustment the Contractor is entitled to in terms of the contract, namely Time Related

(T).
8.  The following abbreviations are used in the Price list:
Hr = Hour
Ea = Each
Quant = Quantity
9 The prices and rates in these Price list are fully inclusive prices for the work described under the

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

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

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

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

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

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

The Contractor shall also arrange forward cover within two weeks™afteh contract award on all
imported items,

The Contractor shall provide information related to imporfed cofitént, i.e. equipment to be
imported, value and applicable exchange rates. This “infatmation shall be provided as an
Annexure to the Price list.

The total in the Price list shall be exclusive of VAT,
Transnet Freight Rail payment terms: 30 days ffem month end statement.
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Contract Data
Price List

A VAN DER MERWE 3KV DC TRACTION SUBSTATION

AC Disconnects Unit Quantity Rate Price

Dismantle, remove and fransport oid
1 equipment from site to Koedoespoort sum 1
Depot.

Supply 88kV ac disconnects combined
with Earthing Switches.

ea 3

Supply flying busbars c/w clamps from
AC disconnects to PCB to current
transformers to main transformer
(Where required).

sUmM 1

Re-wire the electrical interlock between the

AC disconnect and the PCB. N 1

Supply steel structures for ac
5 disconnects including channels to ea 3
support the steel structures.

6 Generator/Standby plant Hise/OQil Tank’ sum 1
7 Installation, Testing abd‘€ompsissioning. sum 1
8 P’s and G's {{fabour, site establishment, sum 1
transporteivilWorks, preparations, etc)
9 Secufity sum 1
A Sub-Total for Van Der Merwe | R
B Contingency ( 10 % of A }(if applicable) | R
Cc SUB TOTAL (A+B)=| R
b VAT (14% of C)= | R
E Gross Total (SumofCand D} | R

Page 10 of 19



Contract Data
Price List

B BON ACCORD 3kV AC TRACTION SUBSTATION.

AC Disconnects Unit Quantity Rate Price
Dismantie, remove and transport old

1 equipment from site to Koedoespoort sum 1
Depot.

5 Supply 88KV ac disconnects combined ca 3
with Earthing Switches.
Supply flying busbars c/w clamps from
AC disconnects to PCB to current

3 . sum 1
transformers to main transformer
{(Where required).
Re-wire the electrical interlock between the

4 sum 1

AC disconnect and the PCB.

Supply steel structures for ac
5 disconnects including channeils to ea 3
support the steel structures.

sum 1
6 Generator/Standby plant Hire/Oil Tapk,
7 Installation, Testing and, Camfissioning. sum 1
8 P’s and G's (L.abour, site establishment, s 1

transport, civil works, ‘preparations, etc). um

9 Security, sum 1
A Sub-Total for Bon Accord | R
B Contingency ( 10 % of A )(If applicable) | R
c SUB TOTAL (A+B)=| R
D VAT (14% of C})= | R
E Gross Total (Sumof Cand D) | R
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Contract Data
Price List

c RANT 3KV DC TRACTION SUBSTATION.

AC Disconnects Unit Quantity Rate Price
Dismantle, remove and transport old

1 equipment from site to Koedoespoort sum 1
Depot.

9 Supply 88kV ac disconnects combined ca 3
with Earthing Switches.
Supply flying busbars c/w clamps from
AC disconnects to PCB to current

3 . sum 1
transformers to main transformer.
(where required)
Re-wire the electrical interlock between the

4 SLm 1

AC disconnect and the PCB.

Supply steel structures for ac
5 disconnects including channels to ea 3
support the steel structures.

6 Generator/Standby plant Hire’Qil Tank sum 1
7 Installation, Testing and Ceopfmissioning. sum 1
8 P’s and G’s (Labaur, site establishment, sum 1
transponrt, civil@orkspreparations, etc).
9 Security. sum 1
A Sub-Total for Rant | R
B Contingency ( 10 % of A ){If applicable) | R
C SUB TOTAL (A+B) = | R
D VAT (14% of C)=| R
E Gross Total (Sumof Cand D) | R
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Contract Data

8.0 Description of work

8.1 Where applicable in the attached schedule of quantities and prices, the Contractor shall
perform the following:

8.1.1 Disconnect, dismantle and remove the existing poles with AC disconnects.
8.1.2 The Contractor shall fransport the old AC disconnects to Koedoespoort depot.

8.1.3 The Contractor shall supply, defiver, install and connect the newshigh VoltaGe double pole
88kV outdoor, high voltage, alternating current disconneetsscombined with earthing
switches and support steel structures as per bill of quantities!

8.1.4 The Contractor shall electrically connect the newly instalied equipment to the existing
earthing system.

8.1.5 The Contractor shall test, commission and/iand oer the equipment

8.1.6 The Contractor shall design, supply amd install steel structures for the support of
equipment. The manufacture of@any Steelivork shall not take place prior to the approval of
the design drawings. Transnet,freight rail shall inspect the steelwork at the manufacturer's
works prior to dispatch.

8.1.7 All fasteners (nuts & belfs) shall be secured using flat or bevelled washers, as necessary,
as well as lock waghggs.

8.1.8 On backfilling,of the soil after trenching has been done the Contractor shall compact the
soil todhes@mespressure as the surrounding soil before it is covered with stone.

8.1.8 JThe Contractor's team could be requested to attend the Transnet freight rail's electrical
safety training course and be authorised to supervise the Contractor's staff whilst working
IMthe substations on this contract. Transnet freight rail will organise the course and further
details will be communicated to the successful Contractor.

8.1.10 The Contractor shall provide training for the operation and maintenance of disconnects to
Transnet freight rail maintenance staff and as per specification BBB1267 clause 8.0.

8.1.11 The Contractor shall provide his own water for concrete mixing and other needs and shall
also supply his own electrical power whilst working in the substation outdoor yard, since
availability of power from Eskom or auxiliary supplies cannot be guaranteed.

8.1.12 All steelwork shall be galvanised in accordance with SANS 121, CEE 0183 issue 2002
and, and where required painted in accordance with specification CEE 045 of 2002/1.
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8.1.13 Supply and install new aluminium flying busbars complete with clamps from AC
disconnects to the next electrical equipment and to the transformer bushings. Contractor
to use existing busbars from the Eskom supply to the AC disconnects. The busbars shall
be of the same conductor size.

8.1.14 The Contractor shall fill each flying busbar clamp on connection with anticorrosive grease
type SANCHEM - NO- OX ~ ID “A “. Each clamp shall be torqued on flying busbar
connection in accordance with manufacturers specification.

8.1.15 The support steelwork for the AC disconnect shall be re-connected to the existing
substation AC earth system.

8.1.16 On completion of the installation, it will be required from the Contractor to submit as built
drawings and schematic diagrams of all newly installed equipment as_well as showing
interface to the existing equipment.

8.1.17 The earthing shall be by means of copper clad steel rod. The Contractorshall paint earth
straps to all structures green.

8.1.18 The Contractor shall repair any damage resuilting from, negligence of his or her staff to the
substation equipment.

8.0 INSPECTION

9.1 Transnet freight rail reserves the right @ be present during repair work and testing and
must be timeously advised of the dateg of commencement of the repair work and of
festing.

9.2  Arrangements must bg hade tieously via the “Employer’'s deputy” for Transnet freight
rail staff from the Reincipal Bagineer and his Technical Support, in Johannesburg or his
designated perspApeMo perform witness and authorise the tests for each disconnects.

10.0 GUARANTEE

10.1  ThE Ceontraetor shall guarantee the repaired AC disconnects against faulty workmanship
for alperiod of twelve months from the date disconnects starts to function.

11.0 SAFE WORKING ON TRANSNET FREIGHT RAIL SUBSTATION SITES.

11.1  The Contractor or his sub Contractor shall be required to work on site in accordance with
Transnet freight rail's safety specification E4E of April 1997 and the Occupational Health
and Safety Act 85 of 1993.

11.2  The Contractor shall be required to work under direct supervision of Transnet freight rail’s
depot personnel on site and shall work only in the area which shall be demarcated by
suitable barriers.

12.0 INSURANCE.
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12.1

13.0

13.1

13.2

13.3

13.4

135

13.6

137

13.8

13.9

13.10

13.11

13.12

14.0

14.1

14.2

14.3

Transnet freight rail will provide insurance cover for the transportation of transformers and

the work at the substation.

CONCRETE FOUNDATIONS

The Contractor shall be responsible for the design and casting of foundations for all the
equipment to be instailed.

The foundation and steel structural designs shall be certified by a professional Engineer or
Technologist registered with the Engineering council of S.A. (ECSA). These designs shall
be submitted before this civil work is commenced.

The successful tenderer shall visit all sites of determine foundation and\ steelwork
requirements.

The Contractor shall also carry out his own survey in regard to soiltypes and their load
carrying capabilifies.

CONTRACTORS MUST ENSURE THAT PROVISION (FINANCIAL AS WELL AS TIME)
FOR EXCAVATIONS IN A RANGE OF SOIL TYPES I§ MADE-FOR IN THEIR TENDER.

The 28-day strength of all concrete used shall B& a ninimtim of 20Mba.

If ready mix concrete is used, the Contractor shall submit certificates confirming the
strength of the concrete to the Supepvisor.

Hand mixed concrete is not agceptable.

The addition of wateglto @ congrete mix reduces the strength of that concrete significantly
and on no accoupt®@hall water be added to a mix after test cubes have been taken.

Equipmentsuppesfoundations shall be finished off, 200mm above the compacted ground
level of the yard, The design must be such as to prevent water standing.

Alfolndations shall be bevelled at 45° and the surfaces float finished.

Al support foundations shall be at the same level.

STEELWORK

The design, supply and instalfation of all steel structures for the support of equipment as
well as the alterations to existing steelwork shall be the responsibility of the Contractor.

The manufacture of any steelwork shall not take place prior to the approval of the design
drawings by the Supervisor.

Transnet Freight Rail shall inspect the steelwork (stainless or galvanized for corrosion) at
the manufacturers works prior to dispatch.
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14.4 Al fasteners (nuts & bolts) shall be secured using flat and spring washers where
necessary.

14.5 All steelwork shall be galvanized in accordance with SANS 121 and, where required
painted in accordance with specification CEE 045 of 2002/1.

15.0 QUALITY AND INSPECTION

15.1  Transnet Freight Rail shall inspect the support steel structure on the premises of the
manufacturer.

152 The Contractor shall notify Transnet Freight Rail 14 days in advance of such an inspection
date.

15.3  The Contractor shail apply 14 days in advance for the date of energizing.

15.4 The Contractor shall be responsible to issue a compliance certiffatelin terms of SANS
0142 for each site before energizing of the equipment shall take place.
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Contract Data

16.0 DRAWINGS

16.1 CEE-TBD-0008 Earthing arrangement for 3 kV DC Traction substation.

17.0 SPECIFICATIONS

171 South African National Standards:
17.1.1 SANS 1091 National colour standard.
17.1.2  SANS 763 Hot dip galvanised zinc coating.

17.2 SANS 121 Hot Dip Galvanised Coating for Fabricatetl Iron or Steel
Article.

17.2.1  SANS 10142-1 Wiring Code.

17.2.2  SANS 1064.2005 Code of Practice for thempreparation of steel surfaces for
coating.

18.0 Transnet Freight Rail:
18.1.1 CEE TBK 0027 Control circuit/diagrams — NO volt operation.

18.1.2 S5.420 (1999) Specifigation for concrete work.
18.1.3 BBC 0198 versiqe’1 , Spécifications for the supply of cables.

18.1.4 CEE.0023.90, N\Spetifications for installation of cables.

NOTE: Anywother specifications referenced in the above mentioned specification, will
be fof information purposes and may be provided on request.

18.2 Occupational Health and Safety Act No. 85 of 1993 (Available at depot for referral)

18.3 Constraints on how the Contractor Provides the Works
18.3.1 The constrains shall be as specified in the specifications of the particular
equipment.
18.4 Requirements for the programme
18.4.1 Programme of work  :To be submitted by successful Contractor

18.4.2 Format :Gantt chart

18.4.3 Information :How work is going to be executed and commissioned
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18.4.4 Submission :3 weeks after the award of contfract
18.4.5 Site diary :Successful Contractor to supply in triplicate carbon copies

18.4.6 Site instruction book  :Successful Contractor to supply in triplicate carbon

copies

Services and other things provided by the Employer

18.4.7  Transnet Freight Rail shall inspect the support steel structure on the premises of
the manufacturer.

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

18.4.9  Transnet Freight Rail shall have an electrician available for isolation and the
erection of barriers to live electrical equipment and issuing of Werk per¥its.

18.4.10  Upon successful completion of the works to the satisfation of Sransnet Freight
Rail, Transnet Freight Rail shall perform necdssarywprétection tests and
commission the equipment.

18.4.11 The Contractor shall make necessary arrapgéments for sanitation, water and
electricity at these relevant sites during the installation of the equipments.

18.4.12 Transnet Freight Rail will arrangg for thé"r&Connecting of telecontrol equipment in
the substation and no final ehergisingShall take place without this.

Page 18 of 19



BBC0198 Version 1

A division of Transnet limited

ENGINEERING AND TECHNOLOGY
TECHNOLOGY MANAGEMENT

SPECIFICATION

REQUIREMENTS FOR THE SUPPLY QE\ELECTRIC

CABLES

{Appendix to be filled in by clienf)

Authors:

Approved:

Authorised:

Engineering Technician (level 1) B.1\Nyobeni
Section: Technology y
Management

Engineering Technicianevel 3) D.O. Schulz
Section: Techngtogy
Management

SeniogEnginedr L.O. Borchard
Séctign: Teechnology
Mahagetment

Date: 5 September 2005

Circulation restricted fo:

Engineering &Technology: Infrastructure Maintenance

Engineering &Technology: Infrastructure Engineering

Engineering &Technology: Technology Management

t

© This document as a whole is protected by copyright. The information herein is the sole property of Transnet Lid. It may not be used,
disclosed or reproduced in part or in whele in any manner whatsoever, except with the written permission of and in 2 manner permitted

by the proprietors.

Page 1 0f 6



BBC0198 Version 1

INDEX
SECTION DESCRIPTION PAGE NO
1.0 BCOPE. .11t e e 3
2.0 BTANDARDS........octtueimmimrrrnininnnireereee e e s s sises e eeeeneeenn 3
3.0 APPENDIX ... oo eea st e e e 3
4.0 TENDERING PROCEDURE..........oviiiiiieeeececeiseesee e 3
5.0 MEDIUM VOLTAGE CABLES......c.vvvvviiiicecieen e, 3
6.0 CABLES FOR FIXED INSTALLATIONS.......covvvieeicieeenin, 4
7.0 QUALITY ASSURANCE........covievereeeeeericcne M 5
8.0 INSPECTION AND TESTING......cuvveemmeeenprrriiiiine Bonere e 5
9.0 APPENDIX 1ooiiviiiiiniiiiiiiiiinneieeesee e e, 6

Page 2 of 6



BBC0198 Version 1

1.0

2.0

24

3.0

3.1

4.0
4.1

4.2
4.3
4.4
5.0
5.1
511

5.1.2
513
514

S5COPE
This specification covers Spoomet's requirements for cables used for:

« Medium voltage reticulation systems, distribution systems, traction substation supplies, and
3 kV DC feeder applications (3,3/3,3 kV to 19/33 k\).

+ Cables used for fixed installations (300/500 V to 1900/3300 V).
STANDARDS

The following publications (latest version) are referred to herein.
SOUTH AFRICAN NATIONAL STANDARDS

SANS 97 Electric cables - Impregnated paper insulated metai-sheathed cables
for rated voltages 3,3/3,3 kV to 19/33 kV (excluding pressure
assisted cables).

SANS 1339 : Electric cables — Cross-linked polyethylene (XLPE) inSulated cables
for rated voltages 3,8/6,6 k\/ to 19/33 kV.

SANS 1507 Electric cables with extruded solid dielectric insulationdor fixed
installations 300/500 V to 1900/3300 V,

Part 1-General,
Part 3-PVC Distribution cables,

Pan 4-XLPEdistribution cables,
Part 8-Halogen free distfiBution Gabies.

APPENDIX
The foliowing appendix forms an integral part of this specification.

Appendix 1 : 8chedule of Requirements: Detaiis of the cable to be supplied.

TENDERING PROCEDMRE

Tenderegstshaliindicate clause-by-clause compliance with the specification. They shali take the
form of a_sepagate document listing all the specifications clause numbers indicating the
individua¥'statement of compliance or non-compliance.

Theftenderers shall motivate a statement of non-compliance.

TheMtenderer shali submit technical specifications of the cables offered.

Failure to comply with clauses 4.1, 4.2 and 4.3 could preclude a tender from consideration.
MEDIUM VOLTAGE CABLES

IMPREGNATED PAPER INSULATED.

Paper impregnated lead sheathed (PILC) cables used for reticulation systems and traction
power supplies and other applications shall be in accordance with SANS 97,

The voltage range for the cables shall be between 3,3kV and 33kV,
The cables shall be three core with stranded copper conductors.

The cables shalt be paper insulated, screened type, lead sheathed provided with an extruded
PVC bedding.
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The armouring shall be galvanised steel wire with outer extruded PVC over sheath over the
armouring.

The cable shall be so manufactured that it is fully protected against the effect of electrolysis.

Single core cables used for 3 kV DC application shall withstand a test voitage of 10,5 kV for one
minute.

Cabiles shall be suitable for laying directly in soil and concrete trenches.

The cables shall withstand exposure to water, corrosive conditions as well as high uiltra violet
conditions caused by direct sunlight.

The cables shall be tested in accordance with SANS 97. Type test certificates shall be
submitted with the cables offered.

The packing, marking and sealing of cables and cable drums shall be in accordance with
SANS 97.

CROSS -~ LINKED POLYETHYLENE INSULATED (XLPE).

XLPE cables used for reticulation systems, 3kV DC traction feeders anchiraction pewer supplies
and other applications shall be in accordance with SANS 1339,

The voltage range for the cables shall he between 3,8kV and 33kV,
Cables shall be single or three core with stranded copper conductors.
The cables shali be type A (armoured) for single and thfee core cahles.

Single core type A cable shall be copper tapegCreéned, aluminium wire armoured and provided
with a PVC outer sheath.

Single core cables shall be rated for 3,8/8 6kV.

Single core cables used for 3 kV [IC application shall withstand a test voltage of 10,5 kV for one
minute.

Three core type A cable shallbe copper tape screened, galvanised stee! wire armoured and
provided with a PVCsouter sheath.

The manufacture 6ffthe singie and three core cables shall be such that the cables are fully
protected againstihessffect electrolysis.

The cables Shall be suitable for laying directly in soil and concrete trenches,

Jhe cdblesgshall withstand exposure to water, corrosive conditions as well as high ulira violet
conditions caused by direct sunlight.

The cables shall be tested in accordance with SANS 1339. Type test certificates shall be
submitted with the cables offered.

Where specified flame-retardant and halogen free cables shall be in accordance with
SANS 1338,

The packing, marking and sealing of cables and cable drums shall be in accordance with
SANS 1339.

CABLES FOR FIXED INSTALLATIONS

Unless otherwise specified single and multi-core, wire armoured, extruded PVC insulated
cables shall be used for fixed instaflations. The cables shall be in accordance with SANS 1507
part 1 and part 3.

The voltage range is between 300/500 V to 1900/3300 V.

Cables shall have stranded annealed copper conductors.
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7.2

8.0

8.1

8.2

The cables shall be marked according to SANS 1507 part 3. Core identification shall be by
means of cotour cade or numbering of the insulation.

The cable shall be so manufactured that it is fully protected against the effect of elecirolysis.

Where XLPE or halogen free cables are specified the cables shall be in accordance with
SANS 1507 parts 4 and 5.

The cables shall be tested in accordance with SANS 1507 parts 3, 4 and 5. Type test
certificates shall be submitted with the cables offered.

The packing, marking and sealing of cables and cable drums shall be in accordance with
SANS 1507.

QUALITY ASSURANCE

Spoornet reserves the right to carry out inspection and tests on the equipment at the works of
the supplierfmanufacturer,

Arrangements must be made timeously for such inspections and typefroltine iests in
accordance with the cable specifications are carried out before delivery of the cables to the site.

INSPECTION AND TESTING

Spoornet reserves the right to carry out inspections and any tésts o cables at the factory of the
supptier/ manufacture,

Arrangements must be made with The Senior Enginees, Technology Management Spoornet for
inspections to be carried out before delivery of th€ eguipment.
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SCHEDULE OF REQUIREMENTS
(To be compieted by the client)

1.0
1.1

1.2.2
1.2.3
1.2.4
1.2.5
1.286

21
2.1.1

2145

MEDIUM VOLTAGE CABLES

PAPER IMPREGNATED LEAD SHEATHED (PILC)

APPENDIX 1

Rated VORBIE (V) oo e e e e e e e e e

NUMIDET Of GO S ittt e e et e et retavsnsreraaes

CROSS LINKED POLYETHYLENE INSULATED (XLPE}

(XLPE is recommended for 3 kV DC Applications)

Rated Voltage (M)t oo.oooiiveiienn,

NUMDEE OF GOTES. Lottt e e e e

..................................................

...................................................

...................................................

Length of cables (M) ..o e e e e

Size of CONAUCIONS (M) ... ooviv e e s R e eee e e oo e

Flame retardant (required/not required)y . ... oo oveeenno

CABLES FOR FiXED INSTALLATIGNS

Type of cable required:

s PVC Distribution cableSnfYes/ NO)! ..o e e e e

o  XLPE Distribtfiomgables: (Yes/NOY: .........coovevveneee.

Rated A O agE . o e e e e

L ETEy T e o SRR
Lepgth of cables (M) .o e,

Size of CoNGUELOTS (MM ..o iiiee oo e o)

END

..................................................

..................................................
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3.0

3.1

3.2

3.3

34

3.5

SCOPE

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

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

Appendix 1 - "Scope of Work" - fo be completed by Transnet Freight Rail (Client).
Appendix 2 - "Schedule of Requirements” — (to be completed by Tenderer).
Appendix 3 ~ “Normative SANS references”

STANDARDS, PUBLICATIONS AND DRAWINGS

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

British Standards

BS 6467  Electric cables — thermosetting insulated, armoured cables for voltages of
600/1000Vand 1900/3300V.

BS 6480:  impregnated paper — installed lead or lead alloy sheathe@electic €ables of rated
voltages up to and including 33 000V

South African National Standards

SANS 32:  Internal and/or external protective coatings forlsteel tube$ - Specification for hot
dip galvanized coatings applied in automatieplants.

SANS 97:  Electric cables - Impregnated paper-ifisulated tnetal-sheathed cables for rated
voltages 3,3/3,3 kV to 19/33 kV (excluding pressure assisted cables)

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

SANS 1339: Electric cables - Cross-linked polyethylene (XLPE) insulated cables for rated
voitages 3,8/6,6 kV t0)19/3 3%

SANS 10142-1: The wiring of prentises Part 1: Low-voltage installations.

SANS 10142-2: The wiripg of ptenfiges Part 2. Medium-voltage instailations above 1 kV A.C
not exCeeding™~22 kV A.C and up to and including 3 000 kW installed
capacityl

Transnet Freight Raif instruetions

BBD 8210 #Generaliwork and works on, over, under or adjacent to a railway lines and near
high voltage equipment

CEE«012 - Method of Tendering
CFE 0045 - Painting of steel components of electrical equipment.

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

Electrical Safety Instructions 2012 - High Voltage Electrical Equipment
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

Statutory Requirements

Occupational Health and Safety Act and Regulations, Act 85, 1993
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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
specification(s) with which it complies.

TENDERING METHODS

Tenderer shall indicate clause by clause compliance with the specification. This shall take the
form of a separate document listing all the specifications clause numbers indicating the
individual statement of compliance or non-compliance. This document can be used by
tenderer to elaborate on their response to a clause,

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

Tenderer shall submit descriptive literature consisting of detailed technical specifications,
general constructional details and principal dimensions, together with clear illustrations of the
equipment offered.

Failure to comply with clauses 4.1, 4.2, 4.3 and 4.4 could preclude &™efder from
consideration.

SERVICE CONDITIONS

The equipment shall be designed and rated for installation and coptinuotis operation under the
following conditions:

Alfitude: 0 to 1800m above sea lével.

Ambient temperature: -10°C to +55 °C.

Relative humidity: 10% 1o 90%

Lightning Conditions: 12 groundgflashies per square kilometre per annum.

Follution: Heayilyesalt laden or polluted with smoke from industrial
soufces.

GENERAL REQUIREMNETS

The tenderer shall submit all dragwings in accordance with Transnet Freight Rails Specification
CEE.0089

Where joints and temmiRationsyare to be done by others, the contractor shall submit detailed
instructions regarding the précedure recommended by the cable manufacturer.

The electricgh installation shall conform to the requirements of SANS 10142 part 1 and 2 and
shall be tafthesatisfaction of Transnet Freight Rail.

Galvanising'whefe specified shall be in accordance with SANS 32 and SANS 121,

Wierk\gn the high voltage equipment shall be carried out in accordance with the Transnet
FrelghtRail's Safety Instructions 2012 - High Voltage Electrical Equipment.

Alwork done must comply with the requirements of Occupational Health and Safety Act and
Regulations, Act 85, 1993

SURVEYS

The Contractor shall within 30 days after being awarded the contract 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 selected to the Depot
Maintenance Manager (Electrical) for approval. Plans may be submitted in sections as the
survey progresses.
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7.10

7.10.1

No excavation of any section of the cable route shalfl commence before the Contractor is in
possession of the refevant approved plans and the Depot Maintenance Manager (Electrical)
has authorised the commencement of work on the section concerned.

After completion of all cable laying and jointing 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, size and voltage of each cable.

Accurate indication of the position of each cable joint by indicating two distances to each joint
from permanent structures.

Pipes and chambers provided.

EXCAVATIONS

Excavations shall be carried out in strict compliance with the specification BBD %6210 for
general work and works on, over, under or adjacent to a railway lines and near high voltage
equipment.

Trenching procedure shall be programmed in advance, approved by the, Depot Maintenance
Manager (Electrical) and shall not be departed from except with the conseht of the Depot
Maintenance Manager (Electrical).

The Contractor will be advised of any known buried services sugh as cables, pipes, etc. in the
vicinity of the cable route.

When trenching the contractor shall take all necessary precautions to prevent damage to
underground services.

On encountering any uncharted service, the ContréCtor shall promptly advise the Depot
Maintenance Manager (Electrical} who will” gie “the necessary instructions. Additional
excavations shall be paid for at scheduled rates.

Should any underground service, watel mains, foad pavement, drainage system, building or
any other structure be damaged by thezConfractor's staff, it shall be reported immediately to
the Depot Maintenance Manager (Electrical), who shall arrange for the necessary repairs. The
Confractor shall be responsiblefonthe cost of repairs.

The removal of obstrugtions aleng the cable routes shall be subject to the approval of the
Depot Maintenance Manager (Electrical) and shall be paid for at the agreed rates.

The Contractor shall net t€nch beneath any railway line without departmental supervision.
Should the cefitriact@r wish to carry out such work, a minimum of 14 working days notice is
required bY the Depot Maintenance Manager (Electrical) to arrange for the necessary
supervisiomgrhe gost of such supervision shall not be charged to the Contractor.

Excayatibas _crossing oil pipe lines shall not commence until an authorised representative is
present on site. The Depot Maintenance Manager {Electrical) shall be advised 14 days in
ad¥ance when such excavations will take place.

Cable crossings of oil pipe lines shall only be at right angles.

Trenches across roads, access ways or foot-paths shall not be left open. If trenching, cable
faying and backfilling cannot be done during the same shift, the portion of trench across the
full width of the road, etc., must be temporarily backfilled and consolidated sufficiently to carry
the traffic concerned without subsidence. Alternatively, 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
coliapsing, and causing damage to formations or other nearby structures.

Shuttering shall be paid for at scheduled rates.
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Trenches shall be as straight as possible and the bottom 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 backfilling.

Trenches shall have no sharp objects which may cause damage to the cable during laying or
backfilling.

The unfinished depth of trenches unless otherwise stated shall be as follows:
HV cables and associated pilot cables =1 000 mm.
LV cables and separate pilot cables = 750 mm.

The width of the trench unless otherwise stated shall be 500 mm for one or two HV cables and
associated pilot cables, and shall increase by 300 mm for each additional HV cable and its
associated pilot cable.

The width of the trench at any bend or places where cable slack is required, shall be such that
the bending radius of the cables shall not be less than that specified for the particulag cable as
per specifications SANS 87 and SANS 1339,

Trenching in railway formations shall be in accordance with Transnet FreightaRail's drawing
FG 263.

The material excavated from each trench shall be placed in such a Mmanher as to prevent
nuisance or damage to adjacent ditches, railway lines, drains, gateWays aad 6ther properties
and shall not interfere with traffic.

Where, owing to certain considerations, this is not possible the excavated materials shall be
removed from site and be returned for refilling the trench dh completion of laying.

When excavating close to railway tracks, the ballast ust be covered by tarpaulins or other
sheeting to prevent soiling.

Removal of accumulated water or other liquidsfragm tfenches shall be done by the Contractor at
his expense. The Contractor shall provide all pumpsand appliances required to carry out this
operation. Water or any other liquidgsf@moyed Shall be disposed of without creating any
nuisance or hazard.

Transnet Freight Rail reserves th& right tesdliter any cable route or portion thereof prior to cable
laying. Payment in respect of any additional work involved shall be at scheduled rates.

CABLE LAYING

GENERAL

All possible cate shall be exercised in handling cables on site.
Any drunf of gable showing signs of damage shall not be used.

Thefouter dgyeéring ({insulation) of cables shall not be damaged in any way and cables shall
aotherbenbat radii less than allowed by the manufacturer.

When table is supplied by the contractor, the drums thereof remain the property of the
Contractor and shall be removed from the site and disposed of by the contractor.

Cable pulling and laying shall be done manually unless otherwise approved by the Depot
Maintenance Manager (Electrical). No cable shall be subjected to a tension exceeding that
stipulated by the cable manufacturer.

IN TRENCHES

High Voltage cables shall be spaced at a minimum of 300 mm apart {centre to centre).
Low Voltage cables shall be spaced at a minimum of 150 mm apart (centre to centre).
Pilot cables shall be laid beside the associated power cables.

High Voltage and Low Voltage cables (and pilot cables not associated with High Voltage
cable) shall be spaced at a minimum of 300 mm apart.
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Pilot cables, when they are routed separately from their associated power cables, may be run
next to one another.

Single core low voitage cables to be clamped in trefoil formation.

Where the cable cannot be laid down at the specified depth, prior authority shall be obtained
from the Depot Maintenance Manager (Electrical) by the Contractor to protect the cable by
means of 150 mm diameter half round concrete pipes with 50 mm concrete slab coverings or
other approved methods.

Where cables have to be drawn around corners well iubricated skid plates shall be used. The
skid plates shall be securely fixed and constantly examined during cable laying operations.

Suitable rollers may be used during the laying of cables.

Cables shall be visually inspected for damage during and after laying. Any damage shall be
reported immediately to the Depot Maintenance Manager (Electrical) who will issue the
necessary instructions.

IN SLEEVE PIPES

All cables crossing beneath roads and pavements shall be enclosed in cement or PYC pipes
with a minimum internal diameter of 150mm. The Depot Maintenance WManager, (Electrical)
shall be advised timeously of the locations and quantity of pipes to bedaid_and eifambers to be
provided by others. Separate lengths of pipe shall be properly jointed,

Pipes shall maintain or exceed the specified cable spacing.
Only one High Voltage cable shall be laid per pipe.

Pipes shall extend at least 1 m on either side of th€ Tead 0§ pavement formations and shall
maintain the specified cable depth. All pipes shall'be graded for water drainage: the required
grade is 1:400.

All cables crossings underneath railwaystracks shall be in pipes in accordance with Transnet
Freight Rail's drawing FG 263.

IN DUCTS AND BUILDINGS
Concrete ducts and pipes withinbUildings will be provided by others.

Before installing cableg] the» ducts are to be inspected to ensure that they are suitable and
clean as not to dameége the caples.

The cables aresto bé neatly positioned and cross overs are to be avoided.

Steel chegkergplates” over ducts will be supplied by others. The tenderer will however be
requiredgytonCut_all the slots for emerging cables. These slots are to be neatly cut and
smobthed to av¥oid damage to the cable,

The /Contractor shall supply all cable trays, racks, wooden cleats or other supports required to
adequately support cables not laid in ducts.

Cable trays or racks shall be of reinforced glass fibre or steel suitably treated to prevent
corrosion, Steel trays, racks and other supporis shall be galvanised in accordance with
SANS 32 and SANS 121 when used within 50 km of the sea or inland exposed conditions.

Where cable enters buildings sufficient measures shall be installed to ensure no
moisture/water is digressing into the ducts. A sealing system based rubber modules from multi
removable layers may be used.

UNDER BRIDGES AND IN TUNNELS

Where a cable route can only be against the concrete wall of a bridge or tunnel the cable shalt
be supported on:

Suitable brackets at 750 mm intervals or.
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8512
852

8.5.3

8.54
8.6
86.1

8.6.1.1

862

8.7
8.7.1

8.8
8.8.1

8.82

8.8.3
8.9
8.9.1

892
893
8904
9.0
9.1
9.1.1

9.1.3

Straining wire secured at maximum 1 200 mm intervals.

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 oil pipe.

The level of any cable at an oil pipeline crossing shall be maintained for not less than 3 m on
either side of the centre line of the pipeline or on either side of the centre line of the outermost
pipelines where there is more than one pipeline on the same route.

Where cables cross communication or signal cables, at least 300 mm of fill shall be provided
between the two cables. In addition a concrete slab in accordance with Transne®Rigight Rail's
drawing CEE PA-0105 shall be placed between the two cables parallel to the lower cable.

IN RAILWAY FORMATIONS

Cables to be accommodated in railway formations shall be laid im"accerdance with Transnet
Freight Rail's drawing FG 263,

SECURED TO POLES

Cables to be terminated at disconnectors (isolatarsh maotinted on wood, concrete or steel
poles, shail be clamped onto such structures by@neans of stainless steel straps applied at
such a tension that the cable or cable sheathmig WOt damaged. Straps shall be located at
intervals of not more than 1,2 m.

Cables shall be protected by a pipe of boxed“seCtion of galvanised steel or other approved
material for a distance of 250 mm below and 600 mm above ground level, strapped or
screwed to the pole at a minimumjof twd"pints and connected to the earth connection, if of
steel construction.

Straps and pipes shall he'supplied and instalied by the Contractor.
EXPOSED CONDITIQNS

Whenever cablgs enterbuildings or tunnels, or where excavations are not permitted down
banks or cufs, the“exposed portion shall be suitably protected by means of concrete slabs, or
suitable steelspipes or boxed sections which shall be galvanised in accordance with SANS 32
and SANS 121,

JHeselpipes or boxed sections shall be firmly secured to the bank or cut, at regular intervals.
Adl such material shall be supplied and installed by the Contractor,

Stake routes shall only be supplied when specifically called for in Appendix 1.

CABLE TERMINATIONS

GENERAL

All cables 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 short 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 during inclement weather
conditions.
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9.15
9.1.6
91.7

9.2
9.2.1

022

93
9.3.1

93.2

9.3.2.1

10.0
10.1
10.1.1

10.1.2
10.1.3
10.1.4
10.1.5

10.1.6

10.187

10.1.8

10.1.9
11.0
11.1

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.

Glands of cables terminating on equipment provided with frame leakage protection shall be
insulated from the frame by high grade non-deteriorating, non-hygroscopic insulation, at least
2 mm thick, capable of withstanding a test voltage of 4 kV DC for one minute.

HV Cables

The cable armouring shall be bonded with an approved copper bond to the cable end box at
one end of the cable only as directed by the Depot Maintenance Manager (Electrical). This
bond shall be easily removable for testing purposes.

Where for any reason a cable cannot be terminated, sufficient length of cable shall he left to
reach the cable end box position. The cable shall be coiled and buried or otherwisegptotected.
The cable end of paper insulated cables shall be capped immediately with a_plumbed lead
seal. Other cables shall be sealed with suitable tape.

I.V Cables (and Pilot Cabies)

All cut ends of cables are to be sealed with suitable tape, or other apprGvedimeans until they
are ready to be terminated.

The cables shall terminate in compression type glands, brasser bgonze, suitable for PVC
SWA ECC cables.

The glands shall be fitted with neoprene shrouds opCOFrosiol guard to prevent the ingress of
moisture and dust at the point of cable entry.

CABLE JOINTS
General

Jointing shall be carried out strictifyin aceardance with the manufacturer's jointing instructions
and by artisans thoroughly exp@tienced and competent in jointing the classes of cables used.
They shall be adequately supervisethito ensure the highest quality of workmanship.

Jointing shall not be caffiedsut during inclement weather.
The cores of cablesishall Begfointed number to number or colour to colour.
The joints sheall negjmpair the anti-electrolysis characteristics of the cables.

The copdugter bridging the armouring shall be adequate to carry the prospective earth fauit
currght.

A throtigh joint shall only be permitted after every full drum length of cable.

#ach cable joint shall be identified by a non-corrodible label fixed securely to the top of the
joint. Each label shall have stamped on it, in characters having a minimum height of 10 mm,
the identification of equipment at each end of the cable concerned.

Transnet Freight Rail reserves the right to be present during jointing operations to familiarise
themselves with any special techniques.

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 french concerned.
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11.2

113
11.3.1

Trenches in railway formations shall be backfilled and reinstated in accordance with Transnet
Freight Rail's drawing FG 263.

All other frenches shall be backfilled and reinstated as follows:

Two 75 mm thick iayers of soil 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 paid for at scheduled

rates.

11.3.1.3 The backfill material shall be free from rubble/stones or foreign material.

11.3.2

11.3.3

11.3.4

11.3.5

HV cables shall, where likely to be mechanically damaged as decided by the Depot
Maintenance Manager (Electrical), be protected by concrete slabs {to Drawing CEE PA-0105)
to be supplied and laid by the Contractor on top of the sifted soil. These slabs shall be laid
close-butted, convex end to concave end, directly above each HV cable thsoughout the
underground portion except where otherwise protected as by pipes, etc. Oply unbrokegn cable
protection slabs may be used, and only slabs actually laid will be paid for.

Reinforced resin protection trench covers might also be used instead of Genciete slabs. These
covers shall be made of material which is flame retardant, non toxiC and Gorrosion resistant.

The minimum dry densities of backfilling after compaction shall be notJess than 1600 kg/cubic
metre.

All excavations made (whether for the purpose of cable laying, joint bays or trial holes) shall
be back-filled in 150 mm layers, the earth in eachayer being well rammed and consclidated
and sufficient allowance being made for settlgfMent, The back-filling shail be completed to the
satisfaction of the Depot Maintenance Manag@er (Eléctrical). if necessary, water shall be used
to obtain the specified compacted dep8ity. Apy.€able damaged during backfilling shall be
replaced by the Contractor at his own expensg.

11.3.5.1 Backfilling at pipe entries shall Be such as not to stress or damage the cable during

11.3.6

11.4

11.5
116

12.0
12.1

compaction from the top.

A continuous plastic cable warfing tape, to drawing CEE-MA-307 shall be laid directly above
each HV cable, 150 mibelowthe normal surface level and run for the full fength of the cable
before completing the hacksfilling.

The back filled treach shall be maintained in a thoroughly safe condition by the contractor for
the duratigh ofthe contract.

All heck fillingyafroad crossings shall be mechanically rammed.

Final swrfacing of roads shall be restored by others unless called for under "Scope of Work”,
Appendix 1.

Concrete cable route markers shall be provided and installed by the contractor in accordance
with drawing CEE-PK-14.

Pipes shall be filled with a sand/water mixture to also have a thermal resistivity of 1,5 degrees
C.m/watt or lower when dry. The sand used in the mixture shall be chemically tested not to be
harmful to the cable outer sheath,

MEASUREMENTS

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 parties. The
Contractor shall be responsible for obtaining the Depot Maintenance Manager (Electrical)'s
signed approval of such measurements.
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12.2

12.3

12.4

12.5

12.5.1

12.5.2

13.0
131
13.2

13.3

13.4

135
136
13.6.1

13.7

13.7.1

13.7.2

13.7.3

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.

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".

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 bottorn to accommodate cables, cable joints and protection slabs.

The classification of different types of ground for measurement purposes shall be as follows:

Soft rock will be taken as broken or friable rock which can be removed by pick or mechanical
excavator or paving breaker. This includes hard clay.

Hard rock will be taken as rock which cannot be removed by a mechanical excavator and
requires driliing and blasting or splitting. This includes reinforced or plain concrete.

TESTS
The costs of all post-installation tests shall be borne by the Contractor.

The Contractor shall be responsible for remedial work necessary due Y% damages caused
during tesis.

Transnet Freight Rail reserves the right to carry out any further teSts déemed necessary, using
either the Contractor's instruments and equipment or its own, ortboth. The costs of such tests
will not be charged to the Contractor.

Test instruments shall be of the accuracy class. Calibration certificates from a recognised
testing authority shall be available for inspection an@l shal! not'be older than one year,

Time measurements shall be carried out using an approved digital timer.
The final commissioning site tests will bes€arried out by Transnet Freight Rail.

A suitably qualified staff member of the €ontractor shall assist Transnet Freight Rail during the
tests and shall carry out any remedial workKWhere necessary.

The contractor shall notify 4he 'Depat Maintenance Manager (Electrical) in writing 4 weeks
before the commissionip§ dateahd shall have carried out the following site tests before such
date:

Prove the continuityland\insulation resistance of the multicore pilot cables.

Verify thatghe instiation level between frame and earth of switchboards fitted with frame
leakage prote€tion is not reduced by the installation of the cables.

The9oliowing Voltages withstand tests on each completed cable run:

13.7.3. 4 Paper ingulated cables:;

(IMRating up to 12,7/22 kV shall be tested in accordance to SANS 97.
(ii) Rating 19/33 kV shall be tested in accordance to BS 6480,

The extruded PVC impermeable serving shall withstand a test voltage of 10 kV DC between
armouring and earth for 1 minute,

The insulation between armouring and lead sheath shall withstand a test voltage of 4 kV DC
for 1 minute.
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13.7.3.2 XLPE Insuiated Cables:

13.7.4

14.0
14.1

14.2

14.3

14.4

14.5

14.6

All cables rated up to 19/33 kV 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 cabie is to be joined to an existing XLPE Cable, the test shali differ, in that
a 4 kV DC test voltage shall be applied for one minute between the brass screens of the cores
and the armouring. The outer sheath shall withstand a test voltage of 10 kV DC for 1 minute
between the armouring and earth.

The Contractor shall submit three copies of certified test reports to the Depot Maintenance
Manager (Electrical) within three weeks after completion of the tests.

GUARANTEE

Alt work undertaken by the Contractor shall be subject to a guarantee for a period of one year
against faulty and/or inferior workmanship and material.

The guarantee period shall commence the day the installation is formally handed dver to and
accepted by Transnet Freight Rail.

The Contractor shall undertake to repair all faults or defects due to bad wetkmanship and/or
faulty materials, and to replace all defective equipment or materials duling\th€ guarantee
period.

Any defects that may become apparent during the guarantee period ghall be rectified to the
satisfaction of, and free of cost to Transnet Freight Rail.

The Contractor shall undertake work on the rectificatiomsgflany defects that may arise during
the guarantee period within 7 days of his being s0fified By Transnet Freight Rail of such
defects.

Should the Contractor fail to comply with thefrequifements stipulated above, Transnet Freight
Rail shall be entitled to undertake the nesessagy repair work or effect replacement of defective
apparatus or materials, and the Contragt shalyreimburse Transnet Freight Rail the total cost of
such repair or replacement, including thelabgur costs incurred in replacing defective material.
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15.0

1.0

APPENDIX 1
SCOPE OF WORK
(To be filled by the client)

Site inspection required (Yes/No)..............

Client's Signature: .............cooeovii e, !

S
C
4\@\&
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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
1.0 Route surveys complete
2.0 Excavations in
a) Hard rock fcubic metre
b) Soft rock /cubic metre
c) Soil /cubic metre
3.0 Transportation of soil /cubic metre
4.0 Shuttering /m
50 Concrete slabs supplied each
and installed
6.0 Plastic cable warning

tape supplied and

installed m
7.0 150 mm dia. half round

concrete pipes supplied

and installed /m
8.0 150 mm dia. Cement or RVC

pipes supplied and insialied /m
9.0 Cutting of checker

Plates fm cut
10.0 Backfilling of tfrehches

with séil feubic metre
1.0 Backfilling of trenches

with 10:1 soil/cement mix /cubic metre
12.0 Importation of soil fcubic metre
13.0 Concrete cable route

markers each
14.0 Reinstate tarred

Surface lcubic metre
15.0 Reinstate concrete

Surface /cubic metre
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ITEM NO. DESCRIPTION ESTIMATED
QUANTITY
16.0 Installation of cables
16.1 Installed in trenches
16.1.1 High Voltage Cables
240 mm sg
185 mm sq
120 mm sq
85 mm sq
16 mm sq
Other sizes
16.1.2 Low Voltage Cables

16.2 Instailed in sleeve pipes
16.2.1 High Voltage Cables
240 mm sq
185 mm sq
120 mm sq
95 mm sq
16 mm sq
Other sizes
16.2.2 Low Voltage Cables

16.3 installed in ducts
16.3.1 High Voltage Cables
240 mm sq
185 mm sq
120 mm sq
95 mm sq
16 mm sq

Other sizes

UNIT

/m

/m

mm sq
mm sq
mm sq

mm sq

m

m

mm sq
mm sq
mm sq

mm sq

/m

UNIT
RATE

TOTAL

A Division of Transnet Limited Registration Number 1990/000900/30
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ITEM NO. DESCRIPTION ESTIMATED
QUANTITY
16.3.2 Low Voltage Cables
..... Core..oii
..... Core
..... Core. i
..... Core... i

17.0 Instaliation of cables
(Special conditions)
171 Cable supports
17.1.1 High Voltage Cables
240 mm sq
185 mm sqg
120 mm sq
95 mm sq
16 mm sq
Other sizes
17.1.2 Low Voltage Cables

17.2 Securing cables fo poles
17.2.1  High Voltage Cables
240 mm sq
185 mm s§
12040m 8q
95 mmsq
16 mm sq
Other sizes
17.2.2 lLow Voltage Cables

UNIT

/m

mm sq
mm sq
mm sq

mm sq

fm

/m

Mm sq
meq
mm sq

mm sq

m

m

mm sq
mm sq
mm sq

mm sq

UNIT
RATE

TOTAL

A Division of Transnet Limited Registration Number 1990/000900/30
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ITEM NO. DESCRIPTION ESTIMATED

17.3

17.3.1

17.3.2

17.4

17.4.1

17.4.2

18.0

QUANTITY
Securing cables to
concrete/tunnel walls
High Voltage Cables
240 mm sq
185 mm sg
120 mm sg
95 mm sq
16 mm sqg
Other sizes

Low Voltage Cables

Installation of cabies
in track formations
High Voltage Cables
240 mm sq

185 mm sq

120 mm sqg

95 mm s¢g

16 mm sq

Other sizes

Low Volta@e Cables

Cable terminations
complete (Supply
material, terminate

and connect up).

UNIT

m

fm

mm sq
mm sq
mm sq

mm sq

m

/m

mm sq
mm sq
mm sq

mm sq

UNIT
RATE

TOTAL

A Division of Transnet Limited Registration Number 1990/000900/30
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ITEM NQO. DESCRIPTION ESTIMATED

18.1
18.1.1

18.1.2

18.2
18.2.1

18.2.2

QUANTITY

XLPE cable
High Voltage
terminations
240 mm sq
185 mm sq
120 mm sq
85 mm sq

16 mm sg
Other sizes
Low Voltage

terminations

PILC SWA cable
High Voltage
terminations
240 mm sg

185 mm sq

120 mmi sq

85 mm sq

16 mm sq

Other size§
LowVoltage

terminations

UNIT

each

each

mm sq
mm sq
mim sq

mm sq

each

each

mm sq
mm sq
mm sqg

mm sq

UNIT
RATE

TOTAL

A Division of Transnet Limited Registration Number 1930/000900/30
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iITEM NO.

19.0

19.1

19.2

19.3

19.4

DESCRIPTION ESTIMATED UNIT

QUANTITY

Cable joints complete

(Supply material, terminate and connect up)

PVC to PVC
240 mm sq
185 mm sq
120 mm sq
895 mm sq
16 mm sq
Other sizes
XLPE to XLPE
240 mm sq
185 mm sq
120 mm sq
95 mm sq
16 mm sq
Other sizes
PILC to PILC
240 mm sq
185 mm sq
120 mm sq
95 mm sq
16 mm sq
Other sizes
XLPE to RILC
240 a7/m 8q
¥85umm sq
120 mm sg
95 mm sq
16 mm sq

Other sizes

each

each

each

each

UNIT
RATE

TOTAL
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17.0 APPENDIX 3

SANS 1411 - 1:
SANS 1411 - 2:
SANS 1411 - 3:
SANS 1411 - 4:
SANS 1411 — 5:
SANS 1411 - 6:
SANS 1411 - 7.
SANS 1507 — 1.
SANS 1507 — 2:
SANS 1507 - 3:
SANS 1507 — 4:
SANS 1507 - &:

SANS 10198 — 1:

SANS 10198 — 2;
SANS 10198 - 3:
SANS 10198 — 4:
SANS 10198 - 5:
SANS 10198 —6:

SANS 10198 - 7:

Materials of insulated eleclric cables and flexible cords Part 1; Conductors.
Materials of insulated electric cables and flexible cords Part 2: Poiyviny! chioride
(PVC).

Materials of insulated electric cables and flexible cords Part 3: Eiastomers.
Materials of insulated electric cables and flexible cords Part 4: Cross-linked
polyethylene (XLPE).

Materials of insulated electric cables and flexible cords Part 5: Halogen-free,
flame-retardant materials.

Materials of insulated electric cables and flexibie cords Part 6: Armour.

Materials of insulated electric cables and flexible cords Part 7: Polyethylene
(PE).

Electric cables with extruded solid dielectric insulation for fixed installations
(300/500 V to 1 900/3 300 V) Part 1; General.

Electric cables with extruded solid dielectric insulation for fixed installations
{300/500 V to 1 900/3 300 V) Part 2: Wiring cables.

Electric cables with extruded solid dielectric insulation for fixed instaliations
(300/500 V to 1 900/3 300 V) Part 3: PVC Distribution cables

Electric cables with extruded solid dielectric insulation foRfixed installations
(300/500 V to 1 900/3 300 V) Part 4: XLPE Distribution cables

Electric cables with extruded solid dielectric insulation Tordixed installations
(300/500 V to 1 900/3 300 V) Part 5: Halogen-freefdistribution cables.

The selection, handling and installation of elecflic power cables of rating not
exceeding 33 kV Part 1: Definitions and statifory re@uifements.

The selection, handling and installatio® of elgctric power cables of rating not
exceeding 33 kV Part 2: Selection oficable type and methods of installation.

The selection, handling and inStaliation of electric power cables of rating not
exceeding 33 kV Part 3; Earthing systems - General provisions.

The selection, handling&nd installation of electric power cables of rating not
exceeding 33 KV Part 4:'Currefit ratings.

The selection, handliing andsinstallation of electric power cables of rating not
exceeding 33 kV{Rart\5: Determination of thermal and electrical resistivity of soil.
The selectiomhandliig and installation of electric power cables of rating not
exceeding’ 33 kV'Rart 6: Transportation and storage.

The seleetion, handling and instaliation of electric power cables of rating not
exceeding 33KV Part 7. Safety precautions,
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SPOORNIET

A division of Transnet limited

TECHNICAL
RAILWAY ENGINEERING
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Circulation restricted to:
Technical: Maintenance (infrastructure)
Technical: Maintenance

© This document as g whole is protected by copyright. The Information herein is the sole property of Transnet Ltd. It may not be used,
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1.0 SCOPE

This specification covers the surface preparation, paint systems and painting of steel
components of electrical equipment.

2,0 REFERENCES AND GLOSSARY
The following standards and specifications are referred to herein:
2.1 South African Bureau of Standards: -
SABS 064:  Code of Practice for the Preparation of Steel Surfaces for Coating.
SABS 1081 :  National Colour Standards for Paint.
2.2 Trade names :
OptiDegreaser
OptiPrime/®
Noxyde
2.3 Classification of level of surface degradation:
RE1 ~ 0.05% of surface rusted
REZ ~ 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 _claise gompliance or non-compliance with the
specification. This shall take the form &f a sepdrate document listing all the specification
clause numbers indicating the individual_statement of compliance or non-compliance.
Tenderers to elaborate on their f@spanse to a clause can use this document.

4.0 SURFACE PREPARATION
4.1 NON-GALVANISED S TEEEWORK

411 New Steelwork

SURFACE RREPARATIGN PRODUCT REQUIREMENTS & ABPLICATION
(ReadNOTES and SPECIAL INSTRUCTIONS) {See Variations for Spectific Enviranmental Condltions)

> Sandplast fo a standard of Sa2 to remove mil scale and/for]> Apply a stripe coat to edges, boits, crevices, nuts and rivets,

flash rust »  Apply one thick coat of Noxyde ta the entire structure with
»  Remove dust with clean compressed air {Check alr for ofl contrasting color.
contamination) ¥ Apply a final thick coat of Noxyde at a consumption rate of|

minimum 400g/m®
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4.1.2 Previously Coated Steelwork

4.1.2.1 COATING START FAILING TO A LEVEL OF RE 2

>
>
>

Test for adhesion {refer to supplier) >
Degrease thoroughly with Optilegreaser
Hydro Blast complete substrate using a fotating nozzle and[>
minimum 250 bar at the nezzle

Apply 2 stripe coat to edges, bolts, nuls and rivets and il
crevices.

Apply one coat of Noxyde fo enflre substrate in a
contrasting color

4.1.2.2 COATING FAILURE AND RUSTING TO A LEVEL OF RE 4

Remove ali vistble traces of rust by mechanical means ST2 ¥
(chip/grind/sand) OR shotblasting /spotblasting)

Degrease thoroughly with OptiDegreaser

Hydro Blast complete substrate using a rotating nozzie and
minimum 250 bar at the nozzle.

Apply a thick coat of Noxyde to the de-rusted areas| edges,
holts, nuts and riveis and fill crevices

Apply one coat of Noxyde at a’ consumption rate of
minimum 400g/m” to the entire substrate using & Gontrasting
color.

4.1.2.3 BITUMEN COATED

Remove all visible rust and loosely adhering bitumen}¥
ceating by means of chipping and scraping (ST72)
Degrease tharoughly with OptiDegreaser »
Hydro Blast complete substrate using a rotating nozzie and
minlmum 250 bar at the nozzle.

-Apply a thick cpat of Naxyde 10 the de-rusted areas, edges,
kolts, nuts and fivets and fill crevices

Apply two%coats of Noxyde at a consumption rate of
ol A00g/me per coat to the complete substrate using
conftasting colors

4.1.2.4 BADLY RUSTED STEEL WITH RITTING & CRUST FORMATION TO RE 5

t.Degrease thoroughly with OptiDegreaser ’ »
2.Hydro Biast complete substrate using a_spinRer tip and{>
miinimum 250 bar at the nozzle
Shatbtastisandblast complete substratéy, giiing particular|y
altention to bolts nuts rivets and crévices. Sa2
4.Dedust

Apply a first thick coat of Noxyde to the entire subsirale
Apply & stripe coat to edges, balts, nuts and rivets and fill
crevices using a contrasting color

Apply & final coat of Noxyde at a consumplion rate of
minfmum 400g/m?

4.2 GALVANISED'STEELWORK

4.2.1 NEWANDWEATHERED GALVANISING WITH A SMOOTH GLOSSY FINISH

>
3

Degrease thatoughly with OptiDegreaser >
Ringé” down with copious quantities of potable|>
water

Apply one thin coat of OptiPrime™ (100 micron wel/ab micron dry)
Apply a stripe coat of Noxyde to edges, bolts, nuts and rivets and fill
crevices

> Apply two coals of Noxyde at a consumption rate of minimum
400gfm? per coat to the complete substrate using contrasting colors
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4.2.2 WEATHERED GALVANISING
4.2.2,1 White rust (zinc oxide) .

¥ Degrease thoroughly using OptiDegreaser ~{¥  Apply one thin coal Noxyde

ensure that all traces of "white rust” are removed |>»  Apply a stripe coat of Noxyde to edges, bolts, nuts and rivets and flll
¥ Rinse down with coplous guantities of potable crevices

water *>  Apply a final coat of Noxyde at a consumption rate of minimum
400g/m? per coat to the complete substrate using a contrasting color

4.2.2.2 Combination of red rust {iron oxide) and white rust {zinc oxide)

¥»  Remove alltraces of red rust > Apply a thick coat of Noxyde to the de-rusted areas, edgesoboiis,
>  Degrease thoroughly using OptiDegreaser - nuts and rivets and fill crevices

ensure that all fraces of "white rust” are removed |»  Apply a final coat of Noxyde at a consumplion rate of minimum
» Rinse down with coplous quantfies of potable 400gim? per coat to the complete substrate using a contfasting color

water
NOTES and SPECIAL INSTRUCTIONS:

1 Sand or Grit-blasting 2 Degreasing: 3 Hyéro-plasting:

8) Always use clean, non-recycled grit  {a) Use only OptiDegreaser a) Always usg clean potable water

by  Always use fine or extra fine grit by Diute according to instructions ~ seelb) Use.a rotating nozzle and ensure a
¢} Always use ofl free air data sheet pressure of minimum 250 bar at the
d) Always use a moisture trap c) Always follow up with hydra-blaSting hozzie

e} Dedust to remove all chemical residués C)\) Remove ALL traces of dirt and any

form of salt contamination and
residues of the degreasing agent

d} Concentrate In crevices and other
gimitar "cofiectlon” areas

5. PRODUCT APPLICATION

5.1 METHOD OF APPLIGATI®ON

OptiPrime & Moxyde

Temperature-Min 5 °C Temperature-Min. 8 °C, Maux. 55 °C
Relative humidity-Mak 80% R . H, Ralative Humidity-Max 80% R.H.
> Apply by brush, YacdUer roller or airess spray using a no.i%  Apply by brush, roller or alrless spray

11 nozzle : »  For airess spray applications refer to "Tips for alrless
»  Apply ong thiffteat onfy - 100 micron wet = 35 micron dry spraying of Noxyde"

{DFT)
> . Smallgparts Can be dipped - dilute with 105 water for

dipping ]

5.2DRYING TIME AND OVERCOAT PERIODS

» Do not overcoat within 12 hours »  Drying time is dependant on ambient conditions and can,
> Wash down with clean potable water (100 bar) before vary from a few minutes (in dry windy conditions) to a few
over coaling to remove dust or any other form of hours (in humid shaded conditions)
intermediate contamination »  Qvercoal as soon as possible to avoid contamination of

previous coat

»  Woash down with clean potabie water (100 - 150 bar)
before over coating If danger of contamination exists or if}
left more than 4 hours before over coating
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5.3 CURING TIME

nfa » 7~ 14 days to "full cure”. Dring this period the product Is|
prone to mechanical damage - the longer time i is allowed
to cure, the tougher it becomes

5.4 DRY FILM THICKNESS (DFT) READINGS

35 micron »  Severe coastal & marine environments (in the spray zone),
— TWO stripe coats & overall minimum DFT of 400 micron

¥ Normal coastal environment {1 5§ km from the coast line} -
a single sfripe coat & overall minimum DFT of 400 micron

»  Non coastal high rainfall areas, in the Immediate vaccifate]
of rivers, dams, lakes, efc., and in inrdustrial arefs with|
high levels of chemical pollution - a single stripe Coat &
overall minimum DFT of 400 micron

> Dry non aggressive envirohments - a sifigle stripe coat &
overall minimum DFT of 250 micron

NOTE: DFT readings can only be taken,after 72 hors

5.5 Notwithstanding the above requirements, all surfaces shallbe ciganed according to the
appropriate method described in SABS 064 for the particular §lrface to be cleaned, the
contamination to be removed and the primer to be.gpplied.

5.6 Blast cleaning of components shall be in gcc@rdance with clause 4.3 of SABS 0684 to a
degree of cleanliness of at least Sa 2 forlinland exposure components and Sa 2 % for
coastal exposure components. See Table d of SABS 064 for the appropriate profile.

5.7 Sheet metal that cannot b&\glast cleaned shall be cleaned by pickling according to
clause 4.6 of SABS 064,

5.8 Components thafywil be pOwder coated shall be cleaned and prepared by the surface
conversion prggess aecording to clause 5 of SABS 084 1o a medium weight
classification of table 2 of that specification.

5.9 Oil“and<accumulated dirt on steel components where no rusting is present shall be
femoved according to clause 3 of SABS 064,

6.0 PAINT SYSTEM

A choice of two systems is available to suit the contractors equipment.
6.1Noxyde paint system
1% coat: OptiPrime®
Wet film thickness: 100 micrometers. Dry film thickness: 35 micrometers.
2" coat: Noxyde Topcoat
Dry film thickness: 165 micrometers @ 400g/m?.
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6.1.1 Paint application:

6.1.1.1 The primer and paint is normaily applied by brush at supply viscasity (no reducer
required).

6.1.1.2 The practical spreading rate of the primer and paint is a function of the ambient
temperature, wind velocity and the application technique, but will generally fall in the
range of 400g/m’ in low to mild corrosive areas, and 500g/m? in severely corrosive
areas. :

6.1.1.3 Once the applied coat of primer/paint is touch dry, the next coat of paint may be
applied.

6.1.1.4 If painted steelwork is to be bolted onto structures, it is imperative, thét the paint has
been allowed to hard dry before the steelwork is boltedrBntoNstructures. This is to
prevent the soft paint being damaged when tightening the,boltssecuring the steelwork
to the structures.

6.2 Powder Coating System.
The powder-coating process shall be in agtordance with SABS 1274 type 4: Cormosion-
resistant coatings for interior use and Lsing thethermosetting type high gloss coatings.

7.0 COATINGS AND WORKMANSHIP

7.1 All specified coatings_shall be applied according to the relevant specification and the
manufacturer’s instru€tiops shall be followed.

7.2 Coatings shall not Be applied under conditions that may be defrimental to the
effectivengSs of the'coating or the appearance of the painted surface.

7.3 Whepexamined visually, the finished products shall have a uniform appearance and
shall shew no sign of damage. Damaged areas shall be repaired coat for coat to obtain
ihe desired finish,.

TENDERER'S SIGNATURE ..........co i
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6.1

SCOPE

This specification covers the hot dipped galvanising and painting of electrification
stealwork,

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
cantitevers,

REFERENCES

The following publications (latest edition) are referred to herein:

SABS 763; Hot Dipped Galvanising.

SABS 1001: National Colour Standards for Paint.

METHOD OF TENDERING

Tenderers shall indicate clause by clause compliance or ‘nome@mpliance with the
specification. This shall take the form of a separate docufienflisting all the specification
clause numbers indicating the individual statement of complianc@ or non-compliance.

The Schedule of Requirements, Quantities andPrices, Appendix 1 to this specification
shall be fully completed by Tenderers. Failureyto Submit a fully completed sheet may
preclude a tender from further considerationg

APPENDICES

The following appendices form afi integral*Bart of this specification:

Appendix 1: Schedule of Requirements, Quantities and Prices.

GALVANISING OF STEELWORK

The steelworkemist” beycleaned and hot dip galvanised to SABS 763 except for the
following:

No agafnonitng chioride saits shall be used on withdrawal from the molten zine.

After galvanising no passivation must take place. Quenching may be done with clean
water, NO sodium dicromate must be usead,

All’'surtace contamination of zinc oxide (zinc ash) must be removed by means of brushing.
PRIMER COATING

The hot dip galvanising shall be followed as soon, as is practical by the painting
procedures as specified hereunder: :

Prior to painting, all steelwork 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).

The primer coating, a two-component polyamide cured epoxy primer e.g.:
PLASCOGUARD GEHOPPENS PRIMER or equivalent shall be applied to a dry film
thickness of 75 microns. Application shall be in accordance with the manufacturers
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6.2

6.3

6.4
6.5

6.6

7.0

7.1

7.1.1

7.1.21

7.1.24

8.0

8.1

8.2

instructions.

The primer coating shall be allowed to cure for a minimum period of 48 hours before
handling to facilitate coating of the rest of the surfaces as well as the application of the
intermediate coat,

A coat of a two-component high-build micaceous iron oxide 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. Application shall be in accordance with
mantdacturers instructions,

A further 48 hours pericd must be allowed for curing of the primer coatings before
handling the steelwork for transportation purposes.

All care must be exercised during handling to prevent damage of the painted surfaces.

Loading of steelwork must be done in such a way to limit damage of suifaces to a
minimum during transit.

Only non-metallic slings should be used, preferably nylon or cotton matetial.

Spoomet reserves the right to inspect the premises where thisswork is caried out at any
time during the duration of galvanising and primer painting.

Spoomet shall inspect all steelwork at the Tenderer$ premises before dispatch of any
such steelwork.

TOP COATING

The topcoat shall be applied direcily after ergction of the steelwork in accordance with
procedures hersunder:

Damage of the primed surfacés shali.be repaired, after erection, by the application of one
or more coats of a two cofmponent high build micaceous iron oxide pigmented polyamide
cured re-coatable epoxy ceating e.g.: SIGMACOVER CM MIOCOAT or equivatent until
the original fitm thickness s gbtained.

A topcoat of a two-Cemponent aliphatic isocyanate cured acrylic finish e.g.: SIGMADUR
GLOSS o equivalént shall be applied according to the paint manufacturers instructions to
a minimdm dry film thickness of 50 microns. The topeoat shall be determined by whether
steelworkds for Spoornet or the South African Rail Commuter Corporation.

For Spocthet the colour shall be French Grey (SABS 1091: Code H30).

Forithe South African Rail Commuter Corporation the colour shall be Medium Sea Grey
(SABS 1091: Code G24).

QUALITY

The tenderer shall submit a copy of a Quality Plan to be implemented during the process.
The Quality Ptan shall include stages for preparation of metalwork prior to galvanising, for
the galvanising and for the painting process.

The Quality Plan shall furthermore make provision for the customer's requirements for
inspection and acceptance points and witnessing of tests to establish 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 e.g.: removal of the
Compties/Does not complies reference.
END
{\
TENDERER'S SIGNATURE:
DATE:

Qe

FOR S %

W
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Appendix 1
SCHEDULE OF REQUIREMENTS, QUANTITIES AND PRICES
1.0

K|
OOQ
D
R\Z
QQ*

FOR SPQORNET:
GRADE:
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