NneC3

Contract Data:

The Employer is
Name Transnet SOC Limited, trading as Transnet Freight Rail

Address Clo Minnaar & Paul Kruger Streets, Nzasm Building, 2" floor, Room
210, Pretoria, 0002

Telephone (012) 315 2132 Fax No. 012 315 2138
E-mail Nico.swart3@transnet.net
The works are DESIGN, SUPPLY, INSTALL, TEST AND'COMMISSION OF 25

KV SINGLE POLE OUTDOOR VACUUMCIRCUIT BREAKER,
CONTROL PANEL WITH ASSOCIATEDANSTEEL STRUCTURES
AND FLYING BUS BARS ATl BURGERREG TRACTION
SUBSTATION UNDER THE CON¥ROL OF THE DEPOT
ENGINEER, KOEDOESRQORT

The sites are BURGERREG 25KVRAG'TRACTION SUBSTATION

The starting date is Tobeadvised. ...
The completion date is Tobeladvised. ...
The period for reply is two weeks.

The defects date is 52 weeks after Completion.

The defect correction period is within one week after defects date.

The delay damdges are R2,000.00 per day (penalties)

The assessment day is the 13" (thirteenth) of each month

Phegretention is 10% (ten percent) of the total value of the contract.
Does the United Kingdom Housing Grants, Construction and No

Regeneration Act (1996) apply?

The Adjudicator is

Name To be advised if disputes arise..................
Address
Telephone e FaxNo. .........ccenenenee
E-mail
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Contract Data

The interest rate on late payment is 2% (two percent) 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 R1,000,000.00 (one million) for any one event.

The Employer provides this: Insurance Transnet Principal Control Insurance

The minimum amount of cover for the third insurance stated in the Insurance Table'is:
> R25, 000.00 (Limited to R10, 000,000.00. for any one event)

The minimum amount of cover for the fourth insurance stated in the Ins@rance Table is:
Not applicable....................ooi

The adjudicator nominating body is: The Chairman of the Association*of Arbitrators (Southern
Africa).

The tribunal is: Arbitration.

If the tribunal is arbitration, the arbitration proged@urets: The rules for the Conduct of
Arbitrators of the Association of Arbitrators (Southern Africa)...........................

The conditions of contract are the NECS8 Engiheering and Construction Short Contract (June
2005) and the following additional Sonditions"

As mentioned in paragraph*,0y(Contractual obligations)
1.0 CONTRACTUAKOBLIGATIONS

1.1  The Coniratter shall not make use of any sub-Contractor to perform the works or parts
thereoffwithout prior permission from the Employer.

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

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

1.4 The Contractor shall, in particular, comply with the following Acts and Transnet
Specifications:-

1.4.1 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.

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

1.4.3 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.
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1.4.4 The Contractor shall comply with the current Transnet Specification E.4E, Safety

Arrangements and Procedural Compliance with the Occupational Health and Safety Act,
Act 85 of 1993 and Regulations and shall before commencement with the execution of
the contract, which shall include site establishment and delivery of plant, equipment or
materials, submit to the Employer / Employer’s Deputy.

1.4.5 The Contractor shall comply with the current Specification for Works On, Over, Under or

1.5

1.6

1.7

1.8
1.9

1.10

1.13

Contract Data

Adjacent to Railway Lines and near High Voltage Equipment — E7/1, if applicable, and
shall take particular care of the safety of his employees on or in close proximity to a
railway line during track occupations as well as under normal operational conditions.

The Contractor's Health and Safety Programme shall be subject to agreement by the
Employer / Employer's Deputy, who may, in consultation with the Contractor, order
supplementary and/or additional safety arrangements and/or different safe wdrking methods
to ensure full compliance by the Contractor with his obligations as an employer in terms of
the Act.

In addition to compliance with clause 1.4 hereof, the Contractor shall report all incidents in
writing to the Employer / Employer’s Deputy. Any incident resulting,inithé death of or injury
to any person on the works shall be reported within 24 hours_of\its"®eeurrence and any other
incident shall be reported within 48 hours of its occurrencg.

The Contractor shall make necessary arrangementg for Sapitation, water and electricity at
these relevant sites during the installation of the eguipments.

A penalty charge of R2,000.00 per day will heflevied for late completion.

10% retention money of the total value6fthe“eontract will be retained and will be released
12 months after the completion date of the contract.

The successful Contractor shall pfovidega Gantt or a similar chart showing when the works
will be done and energised.¢A final chart should be submitted to the Employer’s Deputy
within 14 days after the awardyhas been made to the successful Contractor.

The Contractor shallsupply,a site diary (with triplicate pages). This book shall be used to
record any unusual events during the period of the work. Any delays to the work shall also
be recorded suchyasideldys caused by poor weather conditions, delays caused by permits
being cancelled\etcy The appointed Employer or Employer's Deputy must countersign such
delays. Othégdelays such as non-availability of equipment from 3™ party suppliers must be
commdnicated to the Employer or Employer’s Deputy in writing.

Téie ContraCtor shall supply a site instruction book (with triplicate pages). This book shall
bewdsed o record any instructions to the Contractor regarding problems encountered on site
# forsexample the quality of work or the placement of equipment. This book shall be filled in
by the Employer or Employer’s Deputy and must be countersigned by the Contractor.

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

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

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" party suppliers/Manufacturers.

The Contractor shall prove to Transnet Freight Rail that his equipment or those supplied
from 3™ party suppliers/manufacturers confirms to Transnet Freight Rail specifications.
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1.17 The Contractor will remain liable for contractual delivery dates irrespective of deficiencies
discovered during workshop inspections.

1.18 IS0.9000 to 9004 inclusive (SABS 0157 parts 1 to 4) must be regarded as a guideline,
where applicable.
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The Contractor's Offer

The Contractor is

N\ F- T ¢ 2 =P
AdAress
Telephone e Fax No. ..o e
E-mail = e S
The percentage for overheads and profit added to the Defined Cost fofipeople is............. %.
The percentage for overheads and profit added to other Defined Cost is.™™..................... %.

The Contractor offers to Provide the Works in accordancegWithythe Gonditions of contract for an amount to

be determined in accordance with the conditions of cefitract.

The offered total of the Prices iS ... g e e e e

Signed on behalf of the ContEactOr M. ... .. e
NAME oo P e a e
POSIHION .. e e ettt e e e e e e e e e e e e aaaaaaaaaaaaaaaaaaaaans

SignatureN ... DAt i

The Employer's Acceptance

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

Signed on behalf of the Employer

1N F= T 1= P
P oSt ON . e

Signature.........cooiiiii DAt ..
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Pricing Data

2.0 PRICING INSTRUCTIONS

1.

8.

10

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.

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

It will be assumed that prices included in the Price list are based%en Acts, Ordinances,
Regulations, By-laws, International Standards and National Standards that"were published 28
days before the closing date for tenders.

Reference to any particular trademark, name, patent, design, type, /specific origin or producer is
purely to establish a standard for requirements. Product$ or arti€les of an equivalent standard
may be substituted.

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

The amount of the Preliminaries to begiacluded/in each monthly payment certificate shall be
assessed as an amount prorated to the value of the work duly executed in the same ratio as the
preliminaries bears to the total of prices excluding any contingency sum, the amount of the
Preliminaries and any amount iqarespect of contract price adjustment provided for in the contract.

The amount or items of the“Rreliminaries shall be adjusted to take account of the theoretical
financial effect which ch@nges instime or value (or both) have on this section. Such adjustments
shall be based on adjustmeéntsgh the following categories as recorded in the Price list:

a) An amount whichiis net to be varied, namely Fixed (F).

b) An amount' whiChis to be varied in proportion to the contract value, namely Value Related
(V).

c) Angmountiwiich is to be varied in proportion to the contract period as compared to the
initial«€onstruction 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).

The following abbreviations are used in the Price list:

Hr = Hour
Ea = Each
Quant. = Quantity

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.

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

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

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

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

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

The Contractor shall also arrange forward cover within two weeks aftég contract award on all
imported items.

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

The total in the Price list shall be exclusive of VAT.
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Pricing Data: Price list

Item Description Unit Qty Rate Total
A Burgerreg 25 kV Substation
1 Dismantle and transport old equipments to sum 1
Koedoespoort depot.
Design, supply and install 27.5kV, 1600A,
2 outdoor type single phase vacuum circuit sum 1(3)
breakers with magnetic actuator.
Design, supply and install steel supporting
3 structures for vacuum circuit breakers and sum 1(3)
current transformers.
: ea As
4 Supply and cast foundations for all steelwork .
requiked
25 KV Incomer and Track Feeder Control ea 1
5 and Protection Panel to be installed in
building housing 88 kV control panel.
ea 0 (Not
6 88kV Primary Protection Panel required
)
Design, supply and install steel supporting sum As
7 structures for flying busbar conductérs‘with required
strain insulators
8 Supply current transformers onysteel sum 1(3)
structures
Design, supply and instalhgutdoor type sum 0 (Not
9 current transformers{(1200/1515VA). (HV required
Side) )
Design, supply aid install 800/1 Class x (LV sum . (NOt
10 . required
Side) )
Desigh, supply and install outdoor type ea 1
11 voltagéstransformer (26,4kV/110V) complete
on steel support structure.
12 Supply and install clamps with flexibles from sum 1
flying busbars to VT, CTs, and VCBs.
Supply and install all power / control cables, sum 1
13 wirings and earthing of all installed
equipments.
Design, supply and install 16kVA 25kV/220V
14 S ea 1
Auxiliary Transformer
15 220V Supply distribution board ea 1
16 Catalogues, manuals and drawings. sum 1
17 Complete outdoor substation yard earthing sum 1
18 Standby Generator Hire (Provisional) sum 1

Contract Data Page 8 of 18



NneC3

P’s and G’s (Labour, site establishment,
19 transport, civil works, soil testing and sum 1
preparations, etc).
20 Installation, Testing and Commissioning. sum 1
21 Security sum 1
A Total for Burgerreg = | R
B Contingency (10 % of A) = | R
C Gross Total (A+B) = | R
D VAT (14% of C)= | R N
E Amount Due (C+D) = | R \L
(3 Q

Contract Data
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Contract Data
Works Information

2.0

2.1

2.2

2.3

3.0

3.1
3.2

3.3

3.4

3.5

3.6

3.7
348
39
3.10

3.11
3.12

4.0

41

Contract Data

SCOPE

This project specification covers the requirements for the design, supply, delivery,
installation, testing and commissioning of Single Pole outdoor vacuum breakers with
magnetic actuator 27.5kV -250kV BIL, control panel, steel structures and flying bus
bars at Burgerreg 25kV Traction Substation.

This includes removal of the existing indoor switchgears, cables and) associated
equipments, casting of foundations, manufacture, supply and installation of support
steel structures where necessary, mounting the equipment;™termination and
connecting of applicable cables.

Current transformers are located within existing circuit bféakershousing, new current
transformers shall be supplied and installed and indep€ndently mounted from the new
vacuum circuit breakers.

DESCRIPTION OF WORK

Disconnect, dismantle and remove thesexisting damaged switchgears and old cabling.
Transport the old switchgears and ass@ciated damaged equipment to Koedoespoort
Depot.

Supply, delivery, install and ¢onneet new vacuum circuit breakers and steel structures
complete.

Cast concrete foundatiensyfor the support steel structures for the new vacuum circuit
breakers.

Supply, and install, néw) support galvanised steel structures for new vacuum circuit
breakers.

Supply andiinstalha*new control panel (for all indications, power supply, protection and
control functionsy inside the substation building with cables from the circuit breakers to
thesontrol panel.

Supply, deliver, install and connect new current transformer (CTs) complete at
applicaple sites.

Cast”concrete foundations for support structures for new current transformers at
applicable sites.

Supply and install new support steel structures for new current transformers at
applicable sites.

Electrically connect the new installed equipment to the existing earthing system.
Contractor shall supply and install Surge Arresters with their surge counters.

Test, commission and hand over the equipment

TRAINING

The Contractor's team Representatives could be requested to attend the Transnet
Freight Rail electrical safety training course and be authorised to supervise the
Contractor’s staff whilst working in the substations on this contract. Transnet Freight Rail
will organise the course and further details will be communicated to the successful
tenderer.
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4.2

5.0
5.1

5.2

5.3

54

5.5

5.6

5.7

5.8

6.0

6.1

6.2

6.3

6.4

6.5

7.0

71

7.2

7.3

Contract Data
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The Contractor shall provide vacuum circuit breaker operation and maintenance training
as per specification BBB 1267 version 10.

CONRETE FOUNDATIONS
The Contractor shall be responsible for the design and casting of foundations for all the
equipment to be installed.
The successful tenderer shall visit site to determine foundation and steelwork
requirements. The Contractor shall also carry out his own survey in regard to soil type
and their load bearing capabilities.
The 28 day strength of all concrete used shall be a minimum of 35 Mpa.
The Contractor shall arrange for sampling and testing of all concretel used, and shall
submit detailed record to the Technical Officer. The method of samipling used shall
comply with specification S420.
Contractor shall only use ready Mix concrete and submit strengthgCertification (Hand
Mixed concrete not acceptable).
Equipment support foundation shall be finished off 200mm above the finished ground
level of the yard. The design must be such as to preveht standing water on plinths.
All foundations edges shall be levelled at 45%degree angle, and surfaces must be float
finished.
All support foundations shall be on the"samg level

STEELWORK
The design, supply and installation of the galvanised steel or the supports structures of
the equipment shall be'thefesponsibility of the Contractor.
The manufactugé of,anysteelwork shall not take place prior to the approval of the design
of the EmployersfDeputy.
Transnet FreightRail Employer’s Deputy shall inspect the steelwork at the manufacturer
‘s works prigrito dispatch.
All fagteners (nuts & bots) shall be secured using flat or bevelled washers, as necessary,
as wellh@s lock washers
All steelwork shall be galvanised in accordance with SANS 121 and, where required
painted in accordance with specification CEE 045 of 2002/1

VACUUM CIRCUIT BREAKER

Contractor shall design, supply, install, test and commission outdoor vacuum breaker for
railway application single pole with magnetic actuator or either of the motor wound
spring mechanism type 27.5kV with basic Insulation Level of 250 KV- 1250A at the
frequency of 50 Hertz and to comply with specification BBB 1267 version 10.

The proposed labelling scheme must be submitted to the Employer's Deputy for
approval prior to the manufacture of the labels

Transnet Freight Rail requires safe working clearances whereby when in safe working
position and moving to from it, no person with outstretched arms, part of his body or the
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tool or equipment he is handling, comes within the safe clearances, as specified clause
6.36.3.2.

7.4 Contractor shall supply and install VCB control panel inside the brick substation building.

8.0 SURGE ARRESTERS

8.1 Contractors shall supply and install surge arresters with surge counters on the secondary
side of the main transformer and mount on the independent steel structures.

8.2 CURRENT TRANSFORMERS

8.2.1 Current transformers shall be outdoor structure mounted type and comply with BS
3938.

8.2.2 Ratings, ratios, and class of accuracy shall be determined by the protection scheme as
shown on Drawing No. CEE-TBB-109.

8.2.3 Since the accurate measurement of harmonics in the traction ‘supply will be necessary
from time to time, current transformers offered shall be suitable for this purpose.

8.3  VOLTAGE TRANSFORMERS/ AUXILIARY TRANSFORMER

8.3.1 Voltage transformers shall be single phase and havé&®a ratio of 26,4kV/110V. They
shall comply with the requirements of BS®™38941 and be class E for protection with
insulation withstanding 250 kV impulsegfoltage.

8.3.2 Voltage transformers shall be outdoor stricture mounted, oil filled type.

8.3.3 The return side of the primary winding shall have a bushing insulated for 3,3kV and
must not be connected to theWoltage Transformer’s tank.

8.3.4 The secondary winding shall be terminated in a cable box.

8.3.5 ContractorghallSupply and install 16KVA 25kV/ 220V auxiliary transformer as will be
indicated ‘and,eXpléined by Employer’s Deputy in accordance to BBB 4617 Section A-
A diagrtam'\and"CEE-PGE-1

9.0 STRAININSULATORS AND FLYING BUS BARS.

9.4 “Contractor shall supply and install flying bus bars with high voltage calculated insulating
strain (Strain Insulators) from one structure to the other. Contractor should ensure
proper tension for compatible cable sag combination.

9.2 Contractor shall supply and install new galvanised steel structures for Hand operated
links H 50 as shown on the switching diagram. (Reposition of Hand operated Link H
50)

10.0 CABLING AND WIRING

10.1 All cables entering the control equipment building shall be block jointed (50mm of
armouring to be removed). The block jointing shall be positioned above the ground
before the cables enter into the control equipment building. The block joint shall be
covered with heat shrink sleeve

10.2 All cables shall terminate in compression type glands. These glands shall be fitted with
neoprene shrouds.
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10.3 Cables and earthing conductors connected to equipment installed on the steel support

structures shall be supported on the steel structure vertically and horizontally by means
of the cable tray. This cable tray shall be of the O-line GS50 Gridpan Wire Mesh Type
or similar with the wire mesh having a diameter of 4mm and hot dip galvanised finish.

10.4 The cables shall be fixed to the cable tray using UV stabilised cable ties.

11.0
11.1
11.2

12.0

12.1

12.2

123

12.4

12.5

12.6

12.7

Contract Data

DRAWINGS, INSTRUCTION MANUALS AND SPARE PART CATALOGUES
All as built drawings shall be supplied in electronic format (Microstation / Acad).

The successful Contractor shall be required to submit all drawings (paper prints), within
four weeks of award of tender, to the Employer's Deputy or his Representative for
approval. No construction or manufacturing activity will be allowgd *prior to the
associated drawings having been approved.

During the duration of the contract period, the successful Contractor willhbe required to
inform the Employer’s Deputy or his Representative of any changes o these drawings
and will have to resubmit the affected drawings for approvalpriontost being used on this
contract.

All drawings, catalogues, instruction book and spares listsishall be in accordance with
Transnet Freight Rail’s specification CEE.0224.2002.

All final as built drawings shall be providedyto Thansnet Freight Rail within four weeks
after commissioning.

Supply three sets of A3 schematicfwiring diagrams in hard copy format and electronic
format for approval.

Transnet Freight Rail reserves thg right of ownership of drawings to copy and to
reproduce as will be granted as"part of substations assets.

SITE TESTS

The equipment shall be inspected / tested and approved by Transnet Freight Rail Quality
Assurancesat the Contractor’'s workshop prior to it being taken to site. Only once the
approyél has been granted can the equipment be taken to site for installation.

The Ceohtractor shall be responsible for carrying out of on-site tests and commissioning
of all’'equipment supplied and installed in terms of this specification and the contractual
agreement.

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

The Contractor shall submit a detailed list of on-site tests for the approval of the
Employer’s Deputy or his Representative.

The Contractor shall arrange for the Representative or his representative to be present
to witness the on-site tests.

The on-site tests and subsequent commissioning will not commence until ALL
CONSTRUCTION work has been completed. Construction staff, material and equipment
shall be removed from site prior to the commencement of testing. Testing and
commissioning of the power plants equipment will not be allowed to take place in a
construction site environment.

The on-site tests shall include the following:
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12.7.1 Test for the functionality of all electrical circuitry.
12.7.2  Trip tests on relays.

12.7.3 Test on equipment as per manufacturer’s instructions.
12.7.4 Insulation tests.

12.8 At the completion of the on-site tests, the Employer’s Deputy or Representative 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.

12.9 Upon rectification of defects, the Contractor shall arrange for the Employer’s Deputy or
Representative or his representative to certify satisfactory completion of on-site tests.

12.10 Acceptance by the Employer's Deputy or Representative of satisfactory,completion of
on-site tests in no way relieves the Contractor of his obligation to rectifyy defects which
may have been overlooked or become evident at a later stage.

13.0 COMMISSIONING OF EQUIPMENT

13.1  Commissioning will only take place after all defeetsy have been rectified to the
satisfaction of the Employer’s Deputy or Representative.

13.2 On completion of commissioning, the Contractor will fafhd the equipment over to the
Employer’s Deputy or Representative in term$vefthe relevant instruction.

13.3 The commissioning of protection equipfent by Transnet Freight Rail will in no way
absolve the Contractor from any of his"fespensibilities during the guarantee period.

13.4 It is the Contractor’s responsibility, tQ, satisfy himself or herself that the commissioning of
the protection equipment hasfbeencafried out in a satisfactory manner, and in no way
compromises the proper gperation of the equipment supplied in terms of the contract.

13.5 The Contractor shall bewresent during the testing and setting of the protection to rectify
any faults found.

14.0 GUARANTEE AND DEFECTS

141 ThegContractor shall guarantee the satisfactory operation of the complete electrical
installation supplied and erected by him and accept liability for maker’s defects that may
appear_ i design, materials and workmanship.

1472, {The Contractor shall be issued with a completion certificate with the list of all defects to
be repaired within 14 working days after commissioning.

143 The guarantee period for these standby plants shall expire after: A period of 12 months
commencing on the date of completion of the contract or the date the standby plant was
handed over to Transnet Freight Rail.

14.4  Any defects that may become apparent during the guarantee period shall be rectified to
the satisfaction of Transnet Freight Rail, and to the account of the Contractor.

14.5 The Contractor shall undertake work on the rectification of any defects that may arise
during the guarantee period within 7-days of him being notified by Transnet Freight Rail
of such defects.

14.6 Should the Contractor fail to comply with the requirements stipulated above, Transnet
Freight Rail shall be entitled to undertake the necessary repair work or effect
replacement of defective apparatus or materials, and the Contractor shall reimburse
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14.8

15.0

15.1

15.2

15.3

15.4
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Transnet Freight Rail 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 Representative 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.

QUALITY AND INSPECTION

Transnet Freight Rail shall inspect the equipment under contracon the premises of the
Manufacturer or successful Contractor.

The Contractor shall notify Transnet Freight Rail #4 days, in advance of such an
inspection date.

The Contractor shall apply 14 days in advancésfer the date of energizing and ensure that
all work is completed before any commissionihg can take place.

The Contractor shall be responsibl¢ to iISsue a compliance certificate in terms of SANS
0142 for each site before energizingiof the equipment shall take place.
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Contract Data
Works Information:

16.0 Specifications

16.1 South African National Standards:

16.1.1  SANS 1091
16.1.2 SANS 763
16.1.3 SANS 121

16.1.4 SANS 8528

5 SANS 10142
.6 SANS 60815

16.1.7 SANS 62271-100
16.1.8 SANS 1019

16.2 Transnet Freight Rail:

16.2.1 BBB 1267 version 10
16.2.2 CEE.0111.99

16.2.3 CEE.0023.90

16.2.4 BBB 2721 version 40
16.2.5 CEE -TBB-109

16.2.6 PREATBK=9Q
16.2.% 4CEE-TBK-0027
16.2.8 BBC 0198 version 1
16.2.9 CEE.0023.90
16.2.10 CEE.0045.2002/1

16.2.11 CEE.0183.2002

16.2.12 CEE.0224.2002

Contract Data

National colour standard.

Hot dip galvanised zinc coating.

Hot dip galvanised Coating for Fabricated Irgn or
Steel Article.

Reciprocating internal combustion engine driven
alternating current generating set.

Wiring Code.

Guide for selection of insulatorsyimgespect of polluted
conditions

High Voltage Current Cifcuit Breakers

Insulation level

Outdoor Alternating Current Circuit Breaker.

Specification for 25kV AC Traction Substation
Specification for installation of cables

AC Primary Circuit Breaker Control Panel

25kV Traction Substation single line diagram and
protection requirement.

Schematic diagram for SF6 Circuit Breaker Control Panel
Pyramid- Pietersburg

Control circuit diagram. No volt coil protection
Specifications for the supply of cables.

Specifications for installation of cables.

Painting of steel Components of Electrical

Equipment.

Hot dip galvanising and painting of electrical

equipment.

Drawings, catalogues, instruction manuals and

spares list for electrical equipment supplied under

contract
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N/B!! Please note that the following diagrams will only be discussed with the Employer’'s Deputy
during the one day session of the site meeting. Transnet Freight Rail will not offer any
Contractors copies, because of owner’s copying rights or to reproduce.

16.2.13 BBB 4584 Version 1. 88 KV Primary Protection AC Key Diagram
16.2.14 BBB 4594 Version 1 25kV Incomer Protection Logic Diagram

16.2.15 BBB 4595 Version 1 25kV Incomer Protection Panel AC key Diagram
16.2.16 BBB 4617 Version 1

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

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

16.4  Constraints on how the Contractor Provides the Works.
16.5  The constraints shall be as specified in the specifications of the particular equipment.

17 Requirements for the programme

17.1  Programme of work : To be submitted by sucgessful Contractor.

17.2  CIDB rating : 3EP and above.

17.3  Format : Bar chart.

17.4  Information : How work is gaing to be executed and commissioned.

17.5  Submission : Not Applicaple;

17.6  Site diary : Successful Contkactor to supply in triplicates carbon copies.
17.7  Site instruction book : SuccessfulContractor to supply in triplicates carbon copies.

18 Services and other thingsiprovided by the Employer

18.1 Transnet Freight Rail shall have an electrician available for isolation and the erection of
barriers to live ele€trical'equipment and issuing of work permits.

18.2 Upon successfulg€ompletion of the works to the satisfaction of Transnet Freight Rail,
Transnet Fteight "Rail shall perform necessary protection tests and commission the
equipptent.

19 EVALUATION TERMS AND CONDITION

19.1 Transnet Freight Rail reserves the right to award the tender to Contractor with short
delivery period due to the urgency of this substation outage. Transnet Freight Rail,
estimated contract delivery period of 10 working days, 7:30am to 15:30pm from the
award of the tender.

19.2  Transnet Freight Rail reserves the right to disqualify any Tenderer not meeting the CIDB
grading of this project.

19.3  Transnet Freight Rail reserves the right to award tender based to the following categories

Contract Data Page 17 of 18
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Contract Data
Site Information

The works shall be performed at the Burgerreg 25KV AC TRACTION Substation

Contract Data Page 18 of 18
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TRANSNET
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TECHNOLOGY MANAGEMENT.

SPECIFICATION.

REQUIREMENTS FOR OUTDOOR !‘,‘\
ALTERNATING-CURRENT CIRCUIT BREAKERS\FOR
TRACTION AND DISTRIBUTION SU NS

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

1.2

2.0
2.1

2.2
2.21

222

223
2.2.4

23

3.0
3.1

3.2
3.3
3.4

3.5

SCOPE

This specification covers Transnet freight rail requirements for the design, manufacture, testing and
supply of outdoor Alternating Current {AC) circuit breakers in accordance to SANS 62271-100.

The alternating current circuit breakers shall be suitable rated for nominal phase o phase rm.s
voltages ranging from 22 kV to 220 kV.

STANDARDS, PUBLICATIONS AND DRAWINGS

Unless otherwise specified all materials and equipment supplied shall comply with the applicable
and latest editions of SANS or Transnet freight rail publication.

The following publications are referred to in this specification:

SOUTH AFRICAN NATIONAL STANDARDS

SANS 121; - Hot-dip Galvanized coatings for fabricated iron or steel articles.

SANS 1431: - Weldable structural steels.

SANS 60520: - Degrees of protection provided by enclasures (IP'gode).

SANS 60694: - Common Specifications for high-veltage” switchgear and
controlgear standards.

SANS 60815 - Guide for the selection of insulators in respect of polluted
conditions

SANS 62271-100; - High Voltage Alternatifig,Current Circuit Breakers.

TRANSNET FREIGHT RAIL SPECIFICATIONS.

CEE.0045; Paintinglof Stegl Components of Electrical Equipment.

CEE.0224: Drawings, Catalogues, Instruction Manuals and Spares.

Occupational Health and Safety Act No 85 of 1993,
TRANSNET FREIGHT RAIL DRAWINGS
CEE-TBK-0027: - Control circuit diagram. No-volt coil protection.

Any items offered\in ‘accordance with other standards will be considered at the sole discretion of
Transnet feeightyrall. The tenderer shall supply full details stating where the item differs from these
specificgtions as well as supplying a copy (in English} of the recognised standard specification(s)
withwhichfit complies.

LENDERING PROCEDURE

Tenderers shall indicate clause-by-clause compliance with this specification as well as the relevant
equipment specifications. This shall take the form of a separaie document listing all the
specifications clause numbers indicating on individual statement of compliance or
non-compliance.

The tenderer shall motivate a statement of non-compliance.
Tenderers shall complete Appendix 2. " Information to be provided by tenderers”.

Tenderers shall submit detailed technical literature of the current transformers offered together with
drawings showing, general constructional details and principal dimensions.

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 specification(s) with which it
complies.

A Division of Transnet Limited Registration Number 1990/00900/06 Page 3 of 10
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3.6

4.0

4.1

4.2

5.0

5.1
511

5.2
5.2.1

522
6.0
6.1

6.2

6.3

6.3.1
6.4
6.4.1
6.5

6.6

6.7
6.8
6.9
B.10

Failure to comply with clauses 3.1, 3.2, 3.3, 3.4 and 3.5 could preclude a tenderer from
consideration.

APPENDICES v

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

Appendix 1 -“Schedule of Requirements”.

This appendix details the specific requirements for this application.

Appendix 2 - " Information to be provided by tenderers”.

This appendix calls for specific technical information to be furnished by tenderers.
SERVICE CONDITIONS.

The current circuit breaker shall be designed to operate under the following conditions.
ATMOSPHERIC CONDITIONS

Alfitude: 0 to 1800m above sea level.

Ambient temperature: -5°C to +45 °C.

Relative humidity: 10% to 90%

Lightning Conditions: 12 ground flashes per square kilomette per annum.

Pollution: Heavily salt laden df pollbied” with smoke from industrial
sources.

ELECTRICAL CONDITIONS

Supply voltage; The incopfingeAG,voltage can vary + 5% of the nominal system
r.m.s voltage.

Frequency: Frequengy of the supply voltage is 50 £ 2.5 Hz.

REQUIREMENTS FOR ALTERNATING CURRENT CIRCUIT BREAKERS.

The AC circuit breakerseshall™he designed, manufactured and tested in accordance with the
requirements of specificationg SANS 62271-100 and SANS 60694,

The circuit breakers shéll hepsof the outdoor type suitable for operation under the nominal phase to
phase voltages of phase\d neutral voltages specified in Appendix 1.

The insulating fedium of the primary circuit breakers shall be SF8 gas or vacuum, depending on the
supply €oltade. (Refer to Appendix 1)

VaCuum cireuit breakers may be used for voltages ranging from 22 kV up to 33 kV
TheaC circuit breakers used on Transnet freight rail may the single, double or triple pole type.
Double or triple pole type circuit breakers shall be ganged operated.

The circuit breakers shall be rated at the highest r.m.s. voltage for equipment operating at the
nominal system voltage specified in Appendix 1.

The minimum rupturing capacities for the respective voltages and current rafings for the circuit
breakers shall be in accordance to the SANS 62271-100. The rated short-circuit breaking current
shall be at least 20kA.

The circuit breakers shall be rated for a continuous current of at least 1250 Ampere
The circuit breakers shall have a first pole to clear factor of 1.5.
The circuit breakers shall have a making time not greater than 1 second.

The circuit breakers shall be capable of twice rupturing the specified fault current at the specified
voltages, with a one minute interval between operations and then shall be in a condition to be closed
and carry the rated current without it being necessary to inspect or make adjustments.

A Division of Transnet Limited Registration Number 1990/00900/06 Page 4 of 10
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8.11

6.12

6.13

B.14
6.15

6.16

6.17
6.18
6.19
6.20

6.20.1

6.21

6.22

6.23

6.23.1

6.24

6.25

6.25.1

6.26

6.27

6.28

6.29
6.30

6.31

The circuit breaker shall be electrically operated from a nominal 110 Volt DC control voltage unless
otherwise specified in Appendix 1.

it shall be possible to close the circuit breaker only when the control voltage is abgve 85% of the
nominal voltage. The circuit breaker shall trip automatically when the control voltage falls below 70%
of the nominal voltage.

The circuit breaker shall have a motor wound spring operating mechanism.
The operating mechanism shall be provided with shunt release for both opening and closing.

Pneumatic, hydraulic or gas control for tripping and closing the primary circuit breakers are not
acceptable.

The operating mechanism shall be so designed so that the breaker may be closed manually from
ground level by means of a suitable detachable handle.

The operating mechanism shall be constructed of non-ferrous material.
The operating springs shall recharge automatically after the completion of a closingdperation.
The circuit breaker shall be of the trip-free type.

A visual mechanical indicating device shall be provided to indicate the state of the spring and shali
be inscribed “Spring Charged” when the mechanism is in the conditionte closesthe circuit breaker
and “Spring Free” when it is in any other condition.

One pair of normally open and normally clgsed contacts shall e provided for the indication circuitry
to the substation control panel for indication of the “Spring\Charged” and "Spring Discharged”

conditions.

Auxiliary contacts shall be provided for operationmin Cogjunction with the protection and other
auxiliary circuits specified. At least one spare palf of formally open and one spare pair of normally
closed contacts shalt be provided.

Circuit breaker control switches shall be provided on the circuit breaker mechanism. They shall
return automatically to the neutral po§ition wher’the handie is released after being turned to either
the "close” or "trip" positions.

Local/Remote selector switches shall be provided on the circuit breaker mechanism and shall be of
the two-position type. Theswitchvshall have no "off’ or "neutral” position.

Provision shall be mad@e that when the circuit breaker is switched to the local position, the protection
and trip circuitry totheatgircuibbreaker shail not in any way be by-passed.

Mechanical gperation‘shall be provided on the circuit breaker for any closing or frip release, which is
normally glectrieally operated.

The gircuitbreaker shall be provided with a no volt coil with a mechanical latching mechanism, which
will trip, logkéUt and inhibit the circuit breaker from closing when the no volf coil is de-energised.
Refief 10 Fransnet Freight Rail's drawing No. CEE-TBK-27 which forms part of this specification, for
detalils of the control circuitry for the no volt protection.

The no volt coil circuitry with its associated mechanical latching mechanism shall operate separately
from the trip coil circuitry.

A counter shall be provided on the circuit breaker to indicate the total number of operations of the
breaker.

Tenderers shall advise the number of circuit breaker operations under full load and fault conditions,
after which maintenance and/or measurement of contact wear is recommended.

The circuit breaker operating mechanism inciuding its controls and relays shall be housed in a metal
enclosure.

The enclosure housing shall be manufactured from stainless steel or hot dipped galvanised steel.

The coating of the enclosure if galvanised shall comply with the requirements of Transnet freight
rail's specification CEE.0045.

The degree of protection of the enclosure shall be in accordance with SANS 60529 and shall be
IP 55.

A Division of Transnet Limited Registration Number 1990/00900/06 Page 5 of 10
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6.32
6.33
6.34
6.34.1

6.34.2

6.34.3

6. 35
6.35.1

6.35.2

6.35.3

6.35.4

6.35.5

6.35.6

6.36
6.36.1

6.36.1.1

Provision shall be made for the enclosure to be pad-tockable.
The enclosure shall be provided with a gland piate for bottom entry of the control cables.
VACUUM CIRCUIT BREAKERS. ¥

Vacuum switching devices shall be evacuated and sealed in accordance with the latest technology
and accepted practice.

The pre striking and chopping current shall be kept below & amperes. Tenderers shall give full
details regarding these characteristics.

Where vacuum circuit breakers are specified in Appendix 1 they shall be either of the motor wound
spring operating mechanism or magnetic actuator operating mechanism type.

SULPHUR HEXAFLOURIDE CIRCUIT BREAKERS. (SF#6)

The SF& circuit breaker shall be fitted with a pressure gauge/densiometer fo monitor the
gas pressture.

The pressure gauge/densiometer circuit shall be provided with a minimum of two sets of contacts for
alarm and indication for the substation's annunciator or flag circuit.

The supplier shall wire the SF6& circuit breaker local control circuit, such that in the'event of a gas
leakage or drop in gas pressure, the SF6 circuit breaker will trip and lockout.

A set of normally closed contacts shall be provided in the circuit brgaker mechanism control box for
the low gas trip circuitry.

The SF8 circuit breaker shall trip and lockout before the mihimunisafé SF6 gas pressure is reached.

In terms of the Occupational Health and Safety Act No"88 of 1993. Code 1704 (pressure vessels)
the successful tenderer shall furnish a certificate gf manufacture complying with the terms of the Act
for the circuit breakers.

INSULATION LEVELS, CREEPAGE DISTANCES AND CLEARANCES
INSULATION LEVELS

The rated insulation levels of the AC cireuit’breakers shall comply with the requirements specified in
Table 1.

Table 1 lists the nominal’system voltages present on Transnet freight rail and the required insulation
levels as specified in@ccefdance with SANS 1019.

Highest phase-to-phasg, (\NOminal system Rated lightning Rated short duration
F.m.s voltage fer phase-to-phase impulse withstand power- frequency
equipments{Um) r.m.s. voltage voltage peak. withstand r.m.s voltage.
24 K\ 22 kv 150kV 50 kV
36 kV 33 kV 200 kV 70 kV
52 kV 44 kV 250 kv 95 kv
72,5 kV 66 kV 350 kv 140 kv
380 kv 150 kV
100KV 88kv 450 kv 185 kV
550 kv 230 kv
145 kV 132 kV 850K\ 575 KV
850 kv 360 kv
245 kv 220 kv 950 KV 395 KV
Insulation levels for highest voltage for equipment Uy, < 100 kV are based on an earth fauit factor
equal to ¥ 3 and for Uy, > 100 kV an earth fault factor equal to 0,8V 3.
Where more than one insulation level is given per voltage system, the higher level is appropriate
for equipment where the earth fault factor is greater than 1,4

TABLE 1: Standard Voltages and insulation tevels in accordance with SANS 1019:2008 [1]

A Division of Transnet Limited Registration Number 1890/00900/06 Page 6 of 10
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6.36.1.2.

6.36.2
6.36.2.1

6.36.2.2

6.36.2.3

6.36.3
6.36.3.1

6.36.3.2

For the 25 kV and 50kV single phase ac traction systems the ac high voltage circuit breakers shall
be designed to the following nominal system phase to phase r.m.s voltages and withstand insulation
levels:

+

o For the 25 kV {phase to earth) ac traction systems the ac high voltage circuit breakers current
transformer shall be rated for a nominal system phase to phase r.m.s voltage of at least 44 kV
and designed to withstand the required insulation level for that nominal system voitage.

s For the 50 kV (phase to earth) ac traction systems the ac high volfage circuit breakers shall be
rated for & nominal system phase to phase r.m.s voltage of at least 88 kV and designed to
withstand the required insulation level for that nominal system voltage.

CREEPAGE DISTANCES

The standard creepage distance between phase and earth shall be in accordance with table ii of
SANS 60815.

For coastal areas and very heavy polluted inland areas the standard creepage digtance shall be
the very heavy polluted level, i.e. 31Tmm/kV of the highest rm.s phase to phase voltage U, for

equipment.

For inland areas the standard creepage distance shall be the heavy poliuted level, i.e. 25mm/kV of
the highest r.m.s phase to phase voltage Uy, for equipment.

CLEARANCES

I+

The following minimum safety outdoor earth clearanceg shallbedmaintained between any live
conductor or metal and earthed metal: -

Highest phase to 24kV 36kV 48KY 72kV 100kV 145kV 2458kYV
phase r.m.s

voltage for

equipment.

Qutdoor distance 320mm 430mm 540mm 770mm 1000mm | 1450mm | 1850mm

The following minimum safety\clearances shall be maintained between any live conductor or metal
and ground surface leyel: -

Highest phase 24kyV 36kY 48kV 72.5kV 100kV 145kV 245kV

to phasefr.m.s
voltage fex
egliipment)

Nominal phase 22kV 33kV 44kV 66kV 88Kv 132kvV 220kV

to phase r.m.s
system voltage

Within security 2820mm 2930mm 3040mm 3270mm 3500mm 3950mm 4350mm

fence.
(Restricted
access way)

QCutside security | 5200mm 5300mm 5400mm 5700mm 5900mm 6300mm 6700mm:

fence but within
Transnet freight
rail's reserve

Qutside 5500mm 5500mm 5500mm 5700mm 5800mm 6300mm 6700mm

Transnet freight
rail's reserve

A Division of Transnet Limited Registration Number 1990/00900/06

Page 7 of 10



BBB1267 Version 10

6.37

6.37.1

6.37.2

7.0
7.1

7.2

8.0
8.1

9.0
9.1

10.0
10.1

10.2

10.3

12.0
12.1

12.2
13.0

SUPPORT STEELWORK.

The circuit breaker shall be provided with its own support steelwork, which shall be hot- dip
galvanised in accordance with specification SANS 121 and shall comply to requirements of
SANS 1431: for weldable structural steels.

Support steelwork exposed to a high pollution/corrosive aimosphere shall be painted in accordance
with specification CEE.0045.

SPECIAL TOOLS, SERVICING AIDS AND MANUALS AND SPARES LISTS.

The tenderers shall submit a separate offer for special tocls and servicing aids necessary for the
servicing and maintenance of SF8 circuit breakers.

Three copies of instruction/maintenance manuals, spares list's and wiring diagrams of the circuit
breakers in accordance with Transnet freight rail's specification CEE.0224. shall be supplied upon

delivery.
TRAINING.

The tenderer shall submit details with the tender of the fraining courses, whichiWillbe conducted by
the supplier for the training of Transnet freight rail maintenance staff in theSoperation and
maintenance of the circuit breaker. The courses shall include theoreticalastwell as practical tuition.
The date and venue of this training course shall be arranged with thesmaintenénce manager of the
depot. The cost of the training shall be quoted for separately.

TEST CERTIFICATES.

The manufacture shail make available type test cegificates for the equipment (as specified in
SANS 62271-100 when required. Routine test certificates shall be supplied with each circuit breaker.

GUARANTEE AND DEFECTS.

The contractor shall guarantee the satisfaciory operation of the circuit breaker supplied and accept
liability for maker's defects, which may appeanindlesign, materials and workmanship.

The guarantee periad shall expirg aftery:
A period of 12 months commaeaneing on the date of energising of the circuit breaker.

Any specific type of Ja&ult océulring three times within the guarantee period and which cannot be
proven 1o be due o atbér faulty equipment not forming part of this contract, shall automatically be
deemed an inherentdefedt. Such inherent defect shall be fully recfified to the satisfaction of the
maintenance,managenof the depot and at the cost of the Supplier.If urgent repairs have to be
carried qut by Transnet freight rail staff to maintain supply during the guarantee period the supplier
shall inspeet such repairs to ensure that the guarantee period is not affected and should they be
coyérad by the’guarantee, reimburse Transnet freight rail the cost of material and labour.

INSPECTION.

Transnet freight rail reserves the right to carry out inspection and any tests on the equipment at the
works of the supplier/ manufacture.

Arrangements must be made timeously for such inspections to be carried out before delivery of the
equipment to the client.

PACKAGING AND TRANSPORT.

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

The tenderer shall provide transport for the delivery of the equipment to the site where required.
BIBLIOGRAPHY
1] SANS 1019:; 2008. Edition 2.5

END
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APPENDIX 1

SCHEDULE OF REQUIREMENTS
(To be completed by client)

SYSTEM DETAIL

AC Circuit Breakers: substation/location.

Pollution level: Heavy Very Heavy

Quantity of AC Circuit Breakers.

Nominal phase to phase voltage for 3 phase system: kV.

Nominal phase to neutral voltage for single phase systems: kV.
Fregquency: Hz

Circuit breaker control DC voltage: Y

Circuit breakers to be used for the following:

e 3 kV DC Traction substations. Yes/No
» Distribution substations. J.YeslNo
e 25 kV AC Traction substations. Yes/No
o 50 kV AC Traction substation. Yes/hNo

DETAIL OF AC CIRCUIT BREAKERS,
Type of circuit breakers required:

Vacuum: Yes/No

Gas (SF8): Yes/No

Number of circuit bréakefs required:

Number of polés;

Rated Voltage: kV

Rated shor:circuit breaking current: kA
Rated normal current: Ampere.

END
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APPENDIX 2

TECHNICAL DATA SHEET
(To be completed by tenderer)

DETAIL OF CIRCUIT BREAKER
Make and manufacturer

Rated Voltage kV.
(Highest rated voltage for equipment)

Rated Insulation level kV.
(Rated lightning withstand Voltage)

Number of Poles:

Rated short circuit breaking current KA.

Rated normal current: Amperg’

Breaker operating time:

Closing: ms.

Opening: ms.

Number of operations after which breaker contact maintenance / measurement is required:

Under full load conditions

Under fault conditions

First Pole to Clear Fagtor

DC control voltage: V

A Division of Transnet Limited Registration Number 1990/006900/06 Page 10 of 10



BBC0198 Version 1

=
== SPOORNET

A division of Transnet limited

ENGINEERING AND TECHNOLOGY
TECHNOLOGY MANAGEMENT

\)
SPECIFICATION !“

REQUIREMENTS FOR THE SUPP YLECTRIC

CABLEilL
(Appendix to be filledsdmby t)

Engineering Technician (le
Section: Technology

Management
Approved: Engineering ian“(level 3) D.O. Schulz
Section: T lo

Authors: .L. Ngobeni

Manag

gineer L.O. Borchard
: Technology
agement
Date: 5 September 2005

Circulation restricted to:
Engineering &Technology: Infrastructure Maintenance
Engineering &Technology: Infrastructure Engineering
Engineering &Technology: Technology Management

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

Page 1 of 6



BBC0198 Version 1

INDEX
SECTION DESCRIPTION PAGE NO
1.0 SCOPE. . it e e 3
2.0 STANDARDS.......ciuiiiiiiinii i e e e 3
3.0 APPENDIX ... 3
4.0 TENDERING PROCEDURE..........coosveeiiiiiiiiic e, 3
5.0 MEDIUM VOLTAGE CABLES.......c.ccoiiiiieieeeeeeve e, 3
6.0 CABLES FOR FIXED INSTALLATIONS.........ccoeeieereneennee, 4
7.0 QUALITY ASSURANCE......ciciiiiieeiee v e e 5
8.0 INSPECTION AND TESTING.......cocoiiiiivciiiiercce e e e, 5
9.0 APPENDIX 1. e e 6

Page 2 of 6



BBC0198 Version 1

1.0

2.0

21

3.0

3.1

4.0
4.1

4.2
4.3
4.4
5.0
5.1
5.1.1

512
51.3
514

SCOPE
This specification covers Spoormet'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 kV).

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

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

SANSS7 Electric cables - Impregnated paper insulated metal-sheathed cables
for rated voltages 3,3/3,3 kV to 18/33 kV (excluding pressure
assisted cables).

SANS 18394 Electric cables — Cross-linked polyethylene (XLFE) insulated cables
for rated voltages 3,8/6,6 kV to 19/33 kV.

SANS 1507 Eleciric cables with extruded solid dielectric insulation for fixed
installations 300/500 V to 1900/3300 V,

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

Bart 4-XLPEdistribution cables,
Rart 54Halogen free distribution cables.

APPENDIX
The following appendix forms an integral®part of this specification.

Appendix 1 : Schedule of Requireinents: Details of the cable to be supplied.

TENDERING PROCEDURE

Tenderers shall indicate clause-by-clause complianceswith th@specification. They shall take the
form of a separate document listing all the specifications clause numbers indicating the
individual statement of compliance or non-compliance.

The tenderers shall motivate a statement of non-compliance.

The tenderer shall submit technical specifications of the cables offerech

Failure to comply with clauses 4.1, 4.2 and 4.3 could preclude a tendeffrom_gtnsideration.
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 shall be paper insulated, screened type, lead sheathed provided with an extruded
PVC bedding.
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5212

5213

6.0

6.1

6.2
6.3

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 voltage of 10,5 kV for one
minute.

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

The cables shall withstand exposure to water, corrosive conditions as well as high ultra 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.

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

CROSS#~ LINKED POLYETHYLENE INSULATED (XLPE).

XLPE cablegs uged for reticulation systems, 3kV DC traction feeders and fraction power supplies
and other appligations shall be in accordance with SANS 1339.

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

Single core type A cabie shalldbe sepper tape screened, aluminium wire armoured and provided
with a PVC outer sheath.

Single core cables shall be rated¥ef 3,8/6%6kV.

Single core cables used for 3 kV DClappli¢ation shall withstand a test voltage of 10,5 kV for one
minuie.

Three core type A cable shall be copper tapé sefeened, galvanised steel wire armoured and
provided with a PVC outer sheath.

The manufacture of the single and three core €ablesgshall be such that the cables are fully
protected against the effect electrolysis.

The cables shall be suitable for laying directly in soil and*€ongrete trenches.

The cables shall withstand exposure fo water, corrosive céondition$)as well as high ultra violet
condifions caused by direct sunlight.

The cables shall be tested in accordance with SANS 1339. Type, et cerntificates shall be
submitted with the cables offered.

Where specified flame-retardant and halogen free cables shall “be 4l 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 installations. 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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6.4

6.5
6.6

6.7

6.8

7.0
7.1

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 colour code 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 paris 3, 4 and 5. Type test
certificates shall be submitted with the cables offared.

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

QUALITY ASSURANCE

Spoprnet reserves the right to carry out inspection and tests on the equipment at the works of
the/supplietfmanufacturer.

Arrangemptent® must be made timeously for such inspections and type/routine tests in
accordanée withgdhe cable specifications are carried out before delivery of the cables to the site.

INSPECTION ANDITESTING

Spoornet reserves the righifto camry out inspections and any tests on cables at the factory of the
supplier/ manufacture.

Arrangements must be madeywith The Senior Engineer, Technology Management Spoornet for
inspections to be carried ol béfore delivery of the equipment.
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SCHEDULE OF REQUIREMENTS
(To be completed by the client)

1.0
1.1

1.2.2

1.2.3

1.2.4

1.2.5

1.2.6

21
2.1.1

MEDIUM VOLTAGE CABLES
PAPER IMPFREGNATED LEAD SHEATHED {PILC)

Rated Voltage (V). ..o e e s

Number of cores: ...........

Lengtiof cables (M): ... e

Size of conductors ASSMVH ..................................................

CROSS LINKED POLYETHYLENE INSULATED (XLPE)

(XLPE is recommended for 3 kV DC Applications)

Rated Voltage (Vs ... e,
NUMDEr Of COMES. .. o e s e e e e s

Length of cables (m): .. 0.0 . @

Size of conductors (mm?): ..... £..
Flame retardant (required/not required): ...%....

CABLES FOR FIXED INSTALLATIONS

Type of cable required:

«  PVC Distribution cables: {Yes/ No): ........4& e Brvennnnns

o  XLPE Distribution cables: (Yes/No). .............n0. . .......

Rated Voltage (V). ...........
Number of cores; .........
Length of cables (m): ...........

Size of conductors (mm?): ..........

END

APPENDIX 1
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SPOORNET
(INFRASTRUCTURE) (POWER SUPPLIES)

SPECIFICATION No. CEE.0023.90

THIS ISSUE CANCELS
SPECIFICATION NO.:
CEE.0023.86

SPECIFICATION FOR THE INSTALLATION\OFE' CABLES

This specification covers Spoornet’s requirefients for the installation,
laying, terminating, jointing, testing andYcommissioning of the high and low
voltage cables.
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1.0
1.1

2.0

2.1

2.2

2.3
2.4

SPOORNET
(INFRASTRUCTURE) (POWER SUPPLIES)
SpeciFicaTioN No. CEE.0023.90

SCOPE

This specification covers Spoornet’s requirements for the
installation, Taying, terminating, jointing, testing and
commissioning of high and low voltage cables.

REFERENCE LIST

The following publications, drawings and documents (latest edition)
are referred to herein.

South African Bureau of Standards
SABS 97 - Impregnated paper insulated electric cabdes.
SABS 0142 - Code of practice for the wiring ofypremises.

SABS 150 - Polyvinylchloride (PVC) insulated electric cables and
flexible cords.

SABS 763 - Hot-dip (galvanised) zinc Coating.
SABS 1339 - Cross-linked polyethyl¥ene insulation of.electric cables.

SABS 1299 - Direct-actipgwindicating electrical measuring
instruments and their dccessories.

British Standard dnstitution

BS 5467 - Apmoured\cables with thermosetting insulation for
electricityisufply.

BS 6480 % Impregnated paper-insulated cables.

Machdinery and Occupational Safety Act, Act No. 6, 1983

Spoornet

CEE.0012 - Method of Tendering

CEE.0045 - Painting of steel components of electrical equipment.

CEE.0089 - Drawings of electrical equipment supplied under electric
1ight and power contracts.

Safety Instructions - High Voltage Electrical Equipment
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SPOORNET
(INFRASTRUCTURE) (POWER SUPPLIES)
SpecrrrcaTtioN No. CEE.0023.90
APPENDICES
The following appendices form an integral part of this specification.
Appendix 1 - "Scope of Work"

This appendix specifies the extent of the work required and the
order of priorities.

Appendix 2 - "Drawings".

This appendix Tists Spoornets drawings applicable to the
installation,

Cable routes indicated on these drawings shall only“be & general
guide to the contractor.

Appendix 3 - "Schedule of Items, Estimated Quantities, Unit Rates
and Prices".

To ensure a uniform basis for tendering, purposes, tenders shall
be based on the estimated quantdqties given in this schedule which
shall be completed in full andwrefurned as part of the tender.

Complies/Does not comply

The importance of full eempdetion of this schedule cannot be
overstressed as thisywill constitute the tenderer’s quotation.

Complies/Does notycomply

Rates specified”in this schedule will be applicable if any
adjustmentsN\to requirements become necessary.

Compties/Does not comply

Any ‘additional items considered to be necessary by the tenderer
for the satisfactory completion of the installation and fulfilment
of his guarantee shall be added by the tenderer on a similar unit
price basis to this schedule and included in his total tendered
price.

Complies/Does not comply

Actual quantities required will be based on the final survey by
the successful contractor, and payment will be based on the actual
measurements.

Complies/Does not comply
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1.1

SPOORNET
(INFRASTRUCTURE) (POWER SUPPLIES)
SpeciFicaTioN No. CEE.0023.90
DRAWINGS AND INSTRUCTIONS

A1l drawings submitted by the tenderer shall be in accordance with
Spoornets Specification No. CEE.0089

Complies/Does not comply

Where joints and terminations are to be done by others, the
contractor shall submit detailed instructions regarding the
procedure recommended by the cable manufacturer.
Complies/Does not comply

STANDARD OF WORK

The electrical installation shall conform to thewréguirements of
SABS Code of Practice 0142 and shall be togthe satisfaction of
Spoornet.

Comg?ieS[Does not comply

Galvanising, where specified, sfiall be in accordance with SABS 763.
Complies/Does not comply

SAFETY INSTRUCTIONS

Work on the highgevoltage equipment shall be carried out in

accordance with thesSafety Instructions High Voltage Electrical
Equipment of#/Spoernet.

Complies/Does ndt comply

ALY work done must comply with the requirements of the MACHINERY
AND OCCUPATIONAL SAFETY ACT, Act No. 6, 1983.

Gomplies/Does not comply

SURVEYS

Pre-installation Route 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 drawings contained in
appendix 2, determine a suitable route.

Complies/Does not comply
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2.1

.2.2.2

7.3

SPOORNET
(INFRASTRUCTURE) (POWER SUPPLIES)

SpeciFicaTioN No. CEE.0023.90

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 Engineer for approval.

Complies/Does not comply

The Contractor shall submit in triplicate plans of the cable
routes selected to the Engineer for approval. Plans may be
submitted in sections as the survey progresses.

Complies/Does not comply

No excavation of any section of the cable route shall Cemmence
before the Contractor is in possession of the relewant approved
plans and the Engineer has authorised the commencement of work on
the section concerned.

Complies/Does not comply

Post Installation Surveys

After completion of all cable ldying and jointing and before
commissioning of any cable thewsLof@tractor shall carry out a final
"as laid" survey of the cable routés and submit plans on
transparencies suitablegfor “geproduction.

Complies/Does not cemply

The cable route _plans)yshall include the following information :
Overall lengtl, type, size and voltage of each cable.

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

Complies/Does not comply

Pipes and chambers provided.

EXCAVATIONS

Excavations shall be carried out in strict compliance with the
specification No. E.7 for works on, over, under or adjacent to a

railway line.

Complies/Does not comply

Trenching procedure shall be programmed in advance, approved by
the Engineer and shall not be departed from except with the consent
of the Engineer.

Complies/Does not comply
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SPOORNET
(INFRASTRUCTURE) (POWER SUPPLIES)

SpeciFicaTioN No. CEE.0023.90

The Contractor will be advised of any known buried services such
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.

Complies/Does not comply

On encountering any uncharted service, the Contractor shall
promptly advise the Engineer who will give the necessary
instructions. Additional excavations shall be paid for at®stheduled
rates.

Complies/Does not comply

Should any underground service, water mains, r@ad,pavément,
drainage system, building or any other strueture,be damaged by the
Contractor’s staff, it shall be reported immediately to the
Engineer, who shall arrange for the negessaxy sepairs. The
Contractor shall be responsible for_the cost of repairs.

Complies/Does not comply

The removal of obstructionsfalong the cable routes shall be
subject to the approval jof the Engineer and shall be paid for at
the agreed rates.

Complies/Does notacomply

The Contractet shall not trench beneath any railway line without
departmentdl, st@pervision. Should the contractor wish to carry out
such work,\a“misimum of 14 working days notice is required by the
Engineer\toNarrange for the necessary supervision. The cost of such
supérvision shall not be charged to the Contractor.

Compli€s/Does not comply
Excavations crossing oil pipe lines shall not commence until an

authorised representative is present on site. The Engineer shall be
advised 14 days in advance when such excavations will take place.

Complies/Does not comply

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

Complies/Does not comply
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.12

*12.
2.

.13

SPOORNET
(INFRASTRUCTURE) (POWER SUPPLIES)

SpeciFicaTioN No. CEE.0023.90

Trenches across roads, access ways or foot-paths shall not be left
open. If trenching, cable laying 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.

Complies/Does not comply

Power driven mechanical excavators may be used for trenching
operations. Spoornet shall not be responsible for any damage to
other Services in close proximity when using mechanicdM™excavators.

Complies/Does not comply

The Contractor shall provide shuttering inphPaces where the danger
exists of the trench collapsing, and causing damage to formations
or other nearby structures.

Shuttering shall be paid for at seghediifed rates.

Complies/Does not comply

Trenches shall be as stpaight as possible and the bottom of each
cable trench shall be firm and of smooth contour without sharp dips
or rises which may gausé,tensile forces in the cable during
backfilling.

Complies/Does” not.comply

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

Compdies/Does not comply

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.
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J13.

.14

.14,

.15

.16

17

.1

SPOORNET
(INFRASTRUCTURE) (POWER SUPPLIES)

SpeciFicaTioN No. CEE.0023.90

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 particular cable as
per specifications SABS 150, SABS 97 and SABS 1339.

Complies/Does not comply

Trenching in railway formations shall be in accordance with
Spoornet’s Chief Civil Engineer’s drawing FG 263.

The material excavated from each trench shall be placed in 'such a
manner as to prevent nuisance or damage to adjacent ditches,
railway lines, drains, gateways and other properties afdeshall not
interfere with traffic.

Complies/Does not comply

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

Complies/Does not comply

When excavating close to raflway)tracks, the ballast must be
covered by tarpaulins op=other sheeting to prevent soiling.

Complies/Does not cemply

Removal of accumulabed water or other Tiquid from trenches shall
be done by tife Coeptractor at his expense. The Contractor shall
provide alT pufmps dand appliances required to carry out this
operatian \Watey or any other liquid removed shall be disposed of
without Greating any nuisance or hazard.

Gompdies/Does not comply
Spoornet reserves the right to alter any cable route or portion

thereof prior to cable laying. Payment in respect of any additional
work involved shall be at scheduled rates.

Complies/Does not comply

CABLE LAYING

General

A11 possible care shall be exercised in handling cables on site.

Complies/Does not comply
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SPOORNET
(INFRASTRUCTURE) (POWER SUPPLIES)

SpecrFicAaTtioN No. CEE.0023.90
Any drum of cable showing signs of damage shall not be used.

Complies/Does not comply

The outer covering of cables shall not be damaged in any way and
cables shall not be bent at radii less than allowed by the
manufacturer.

Complies/Does not comply

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

Complies/Does not comply

Cable pulling and laying shall be done manwally unless otherwise
approved by the Engineer. No cable shall be subjected to a tension
exceeding that stipulated by the cablefmanufaeturer.

IN TRENCHES

High Voltage cables shall besSpaced at a minimum of 300 mm apart
(centre to centre).

Low Voltage cables shall befspaced at a minimum of 150 mm apart
(centre to centre).

Pilot cables shall, be)laid beside the associated power cables.

High Voltagesdnd,Low Voltage cables (and pilot cables not
associafled\with”High Voltage cable) shall be spaced at a minimum of
300 _mm_aparte

Pilet cables, when they are routed separately from their
assecfated power cables, may be run next to one another.

Cables shall not be buried on top of each other except where
cable runs cross.

Where the cable cannot be laid down at the specified depth, prior
authority shall be obtained from the Engineer 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 lubricated 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.
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SPOORNET
(INFRASTRUCTURE) (POWER SUPPLIES)
SpeciFicAaTION No. CEE.0023.90
Cables shall be visually inspected for damage during and after
laying. Any damage shall be reported immediately to the Engineer
who will issue the necessary instructions.

Complies/Does not comply

IN SLEEVE PIPES

Al1 cables crossing beneath roads and pavements shall be enclosed
in asbestos cement pipes with a minimum internal diameter of 150mm.
The Engineer shall be advised timeously of the locations_. and
quantity of pipes to be laid and chambers to be providediby others.
Separate lengths of pipe shall be properly jointed.

Complies/Does not comply

Pipes shall maintain or exceed the specifigd™eable spacing.

Complies/Does not comply

Only one High Voltage cable shallgshe Taid per pipe.

Complies/Does not comply

Pipes shall extend at TeastW m/jon either side of the road- or
pavement formations and shall maintain the specified cable depth.
A1l pipes shall be graded for water drainage : the required grade
is 1:400.

Complies/Does” not.comply

A1l cableS\crossfings underneath railway tracks shall be in pipes
in agcordaneée with Chief Civil Engineer’s drawing FG 263.

Il DUCTS AND BUILDINGS

Goncrete ducts and pipes within buildings will be provided by
others.

Before installing cables, the ducts are to be inspected to ensure
that they are suitable and clean as not to damage the cables.

Complies/Does not comply

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

Complies/Does not comply
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SPOORNET
(INFRASTRUCTURE) (POWER SUPPLIES)

SpeciFicaTioN No. CEE.0023.90
Steel checker plates over ducts will be supplied by others. The
tenderer will however be required to cut all the slots for emerging
cables. These slots are to be neatly cut and smoothed to avoid
damage to the cable.

Complies/Does not comply

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

Complies/Does not comply

Cable trays or racks shall be of reinforced glass €ibre or steel
suitably treated to prevent corrosion, Steel tray$, “cacks and other
supports shall be galvanised in accordance with“SABS 763 when used
within 50 km of the sea or inland exposed gondjtions.

Complies/Does not comply

UNDER BRIDGES AND IN TUNNELS

Where a cable route can onlysbe,against the concrete wall of a
bridge or tunnel the cable £hall}bé supported on :

suitable brackets at 750 mmpintervals.
or
straining wife_ séclired at maximum 1 200 mm intervals.

Complie§/Deesynot comply

Bpdcketsyshall be of robust design and shall be galvanised and
paisited in accordance with specification CEE.0045

Complies/Does not comply

The height of the cable route on the brackets or strain wire
shall be determined and agreed upon on site.

Complies/Does not comply

The brackets or strain wire shall be supplied and installed by
the contractor.

Complies/Does not comply
CROSSING OF PIPELINES AND OTHER CABLES
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9.6.

SPOORNET
(INFRASTRUCTURE) (POWER SUPPLIES)

SPecIFicaTION No. CEE.0023.90

Cables shall pass beneath pipelines with a 300 mm minimum
clearance between the top of any cable and the bottom of any o0il

pipe.
Complies/Does not comply

The level of any cable at an o0il 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.

Complies/Does not comply

Where cables cross communication or signal cablesy at least 300
mm of fill shall be provided between the two c@bless Tn addition a
concrete slab in accordance with Spoornets dfawing No. CEE
55/027367 shall be placed between the two (cables parallel to the
Tower cable.

Complies/Does not comply

IN RAILWAY FORMATIONS

Cables to be accommodatgdwinyrailway formations shall be laid in
accordance with Chief GivilgEngineer’s drawing No. FG 263.

Complies/Does notacomply

SECURED TO POLES

Cables to“be“iterminated at disconnectors (isolators) mounted on
wood, concrete or steel poles, shall be clamped onto such
stplctices by means of stainless steel straps applied at such a
tension that the cable or cable sheath is not damaged. Straps shall
beWlogated at intervals of not more than 1,2 m.

Complies/Does not comply

Cables shall be protected by a pipe or 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 minimum of two points and connected to the earth
connection, if of steel construction.

Complies/Does not comply

Straps and pipes shall be supplied and installed by the
Contractor.

Complies/Does not comply
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SPOORNET
(INFRASTRUCTURE) (POWER SUPPLIES)

SpeciFrcaTioN No. CEE.0023.90
9.9 EXPOSED CONDITIONS

9.9.1 Whenever cables enter buildings or tunnels, or where excavations
are not permitted down banks or cuts, the exposed portion shall be
suitably protected by means of concrete slabs, or suitable steel
pipes or boxed sections which shall be galvanised in accordance
with SABS 763.

Complies/Does not comply

9.9.2 These pipes or boxed sections shall be firmly secured to the bank
or cut, at regular intervals.

Complies/Does not comply

9.9.3 A1l such material shall be supplied and instal¥ed,by the
Contractor.
Complies/Does not comply

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

10.0 CABLE TERMINATIONS

10.1 General

10.1.1 A1l cables shall ge terminated and connected to the respective

equipment, whethekr provided by the Contractor or by others.

Complies/Doessfiot comply

10.1.2 Jumpers bBetween cable end boxes and disconnectors shall either be
shoft engugh to be rigidly self supporting, or shall be supported
o siitably placed pin insulators.

Gemplies/Does not comply

10,183 Termination of cables on outdoor equipment shall not be done
during inclement weather conditions.

Complies/Does not comply

10.1.4 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.

Complies/Does not comply
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10.1.

10.1.

10.
10.

10.

10.
10.

10.3.

10.

11.
11.

2.1

SPOORNET
(INFRASTRUCTURE) (POWER SUPPLIES)

SpeciFicaTioN No. CEE.0023.90

A1l materials necessary for cable termination shall be provided
by the Contractor.

Complies/Does not comply

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 2emm thick,
capable of withstanding a test voltage of 4 kV DC for oné minute.

Complies/Does not comply
HV Cables

The cable armouring shall be bonded with an approved copper bond
to the cable end box at one end of thegcable anly as directed by
the Engineer. This bond shall be easily removable for testing
purposes.

Complies/Does not comply

Where for any reason a cableycannot be terminated, sufficient
length of cable shall be Tefit to reach the cable end box position.
The cable shall be goiled _and buried or otherwise protected, The
cable end of paper, insulated cables shall be capped immediately
with a plumbedelead™seal. Other cables shall be sealed with
suitable tap¢.

CompliesyDeeswnot comply

LV CabYes\ (and Pilot Cables)

A1T, cut ends of cables are to be sealed with suitable tape, or
oether approved means until they are ready to be terminated.

Complies/Does not comply

The cables shall terminate in compression type glands, brass or
bronze, suitable for PVC SWA ECC cables.

Complies/Does not comply
The glands shall be fitted with neoprene shrouds.
Complies/Does not comply

CABLE JOINTS

General

Pace 15



11.

11.1.

11.1.

11.1.

11.1.

11.1.

11.1.

17.

11.1.

SPOORNET
(INFRASTRUCTURE) (POWER SUPPLIES)

SpeciFicaTION No. CEE.0023.90

Jointing shall be carried out strictly in accordance with the
manufacturer’s jointing instructions and by artisans thoroughly
experienced and competent in jointing the classes of cables used.
They shall be adequately supervised to ensure the highest quality
of workmanship.

Complies/Does not comply

Jointing shall not be carried out during inclement weather.

Complies/Does not comply

The cores of cables shall be jointed number to number“®ewicolour
to colour.

Complies/Does not comply

The joints shall not impair the anti-electrolysis® characteristics
of the cables.

Complies/Does not comply

The conductor bridging the apmeuring shall be adequate to carry
the prospective earth faultfcurrent.

Complies/Does not comply

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

Complies/Doessfiot Comply

Each_cable Joint shall be identified by a non-corrodible label
fiyed “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.

Complies/Does not comply

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

Complies/Does not comply

No joint shall be situated inside a cable pipe.

Complies/Does not comply
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12.0
12.1

12.2

12.3
12.3.1

12.3.1.1

12.3.1.2

12.3.2

12.3.3

SPOORNET
(INFRASTRUCTURE) (POWER SUPPLIES)
SpeciFicAaTiON No. CEE.0023.90
COVERING, BACKFILLING AND REINSTATEMENT
Filling of trenches shall not commence before the Engineer or his
authorised representative has inspected and approved the cables and

cable joints in situ in the section of trench concerned.

Complies/Does not comply

Trenches in railway formations shall be backfilled and reinstated
in accordance with Spoornet’s Chief Civil Engineer’s drawing No. FG
263.

Complies/Does not comply

A1l other trenches shall be backfilled and reinstated as follows:
Two 75 mm thick Tayers of soil sifted throughaa“e mm mesh shall
be laid directly under and over the cables respectively and
consolidated by hand ramming only.

Complies/Does not comply

Only soil with a thermal resistiwity of 1,5 degrees C.m/watt, or
Tower may be used for this purpdset

Complies/Does not comply

When necessary imporited fill shall be arranged by the Contractor
and paid for at scheduled rates.

Complies/D@essnot comply

HV cables shall, where Tikely to be mechanically damaged as

degfided, by the engineer, be protected by concrete slabs (to Drawing
No.CEE 55/027367) to be supplied and laid by the Contractor on top
ofthe”sifted soil. These slabs shall be laid close-butted, convex
end “to concave end, directly above each HV cable throughout the
underground portion except where otherwise protected as by pipes,
etc. Only unbroken cable protection slabs may be used, and only
slabs actually Taid will be paid for.

Complies/Does not comply

The minimum dry densities of backfilling after compaction shall
be not Tess than 1 600 kg/cubic metre.

Complies/Does not comply
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12.

12.

12

12.

12.

12.

12.

12.

3.4

3.4.1

.3.5

SPOORNET
(INFRASTRUCTURE) (POWER SUPPLIES)

SpeciFicaTION No. CEE.0023.90

A1l 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 each layer being well rammed and consolidated and
sufficient allowance being made for settlement. The back-filling
shall be completed to the satisfaction of the Engineer. If
necessary, water shall be used to obtain the specified compacted
density. Any cable damaged during backfilling shall be replaced by
the Contractor at his own expense.

Complies/Does not comply

Backfilling at pipe entries shall be such as not to streSs or
damage the cable during compaction from the top.

A continuous plastic cable warning tape, to drawing No.CEE-MA-
307 shall be laid directly above each HV cabléy™=60ymm below the
normal surface level and run for the full J€ngihof the cable
before completing the back-filling.

Complies/Does not comply

The back filled trench shall be€tmaintained in a thoroughly safe
condition by the contractor #fon,the duration of the contract.

Complies/Does not comply

A11 back filling ofgroadacrGssings shall be mechanically rammed.

Complies/Does. nothcomply

Final surfagifg of roads shall be restored by others unless called
for undér “Scep€ of Work", Appendix 1.

Comiplies/Does not comply

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

Complies/Does not comply

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.

Complies/Does not comply
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13.
13.

13.

13.

13.

13.

13.5.

13.5.

1%.
14.

14.

SPOORNET
(INFRASTRUCTURE) (POWER SUPPLIES)
SpeciFicaTION No. CEE.0023.90
MEASUREMENTS
A1l measurements for payment purposes shall be made jointly by
representatives of the Contractor and Spoornet and shall be agreed
upon by both parties. The Contractor shall be responsible for
obtaining the Engineer’s signed approval of such measurements.

Complies/Does not comply

Measurements of cable length shall be made from centre to centre
of cable joints and to the cable ends and will exclude apy wastage
due to jointing and terminating.

Complies/Does not comply

When cable is drawn through pipes, only the poebion, rémaining in
the pipe will be paid for at the rates quopednfor "as installed in
pipes".

Complies/Does not comply

Determination of trench volume €or measurement purposes shall be
based on measured length andsspecified width and depth. No

allowance shall be made where trenthes have to be widened at the
bottom to accommodate cabbes, cable joints and protection slabs.

Complies/Does not cemply

The classification of)ydifferent types of ground for measurement
purposes shal’l beas follows:

Soft roek"will He taken as broken or friable rock which can be
remoyed by mick or mechanical excavator or paving breaker. This
inghudes_hard clay.

Hard »r6ck will be taken as rock which cannot be removed by a
mechanical excavator and requires drilling and blasting or
splitting. This includes reinforced or plain concrete.

TESTS

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

Complies/Does not comply

The Contractor shall be responsible for remedial work necessary
due to damages caused during tests.

Complies/Does not comply
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SPOORNET
(INFRASTRUCTURE) (POWER SUPPLIES)

SpeciFicaTION No. CEE.0023.90
Spoornet reserves the right to carry out any further tests deemed
necessary, using either the Contractor’s instruments and equipment
or its own, or both. The costs of such tests will not be charged to
the Contractor.

Complies/Does not comply

Test instruments shall be of the accuracy class 1.0 or better in
accordance with SABS 1229. Calibration certificates from a
recognised testing authority shall be available for inspection and
shall not be older than one year.

Complies/Does not comply

Time measurements shall be carried out using an approved digital
timer.

Complies/Does not comply

The final commissioning site tests willl be carried out by
Spoornet.

Complies/Does not comply

A suitably qualified staff member of the Contractor shall assist
Spoornet during the tests and shall carry out any remedial work
where necessary.

Complies/Does not\cCoemply

The contrattor” shall notify the Engineer in writing 4 weeks before
the commiSsiopisfg date and shall have carried out the following
site,tests before such date :

CompTlies/Does not comply

Prove the continuity and insulation resistance of the multicore
pilot cables.

Complies/Does not comply

Verify that the insulation level between frame and earth of
switchboards fitted with frame leakage protection is not reduced by
the installation of the cables.

Complies/Does not comply

The following voltage withstand tests on each completed cable
run:
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SPOORNET
(INFRASTRUCTURE) (POWER SUPPLIES)

SpeciFicAaTION No. CEE.0023.90
14.7.3.1 Paper insulated cables:

(i) rating up to 12,7/22 kV : test specified in paragraph D-3 of
SABS 97.

Complies/Does not comply

(ii1) rating 19/33 kV : test specified in paragraph B-3 of BS 6480,
Part 1.

Complies/Does not comply

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

Complies/Does not comply

The insulation between armouring and lead(sheath 'shall withstand a test v
for 1 minute.

Complies/Does not comply

14.7.3.2 XLPE Insulated Cables:

A1l cables rated up to 49733kVsshall be tested as specified in
appendix E, clause 1.45 of S$ABS 1339, and cables rated up to
1,9/3,3 kV shall begtestedsas specified in appendix B, clause B.6,
of BS 5467.

Complies/DoeS notecomply

Note :

Where awpew XLPE cable is to be joined to an existing XLPE Cable,
thestest shall differ, in that a 4 kV DC test voltage shall be
appli€d 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.

Complies/Does not comply

14.7.4 PVC insulated cables shall be tested as specified in paragraph
D-3 of SABS 150.

Complies/Does not comply

14.7.5 The Contractor shall submit three copies of certified test
reports to the Engineer within three weeks after completion of the
tests.
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(INFRASTRUCTURE) (POWER SUPPLIES)

SpeciFicaTtioNn No. CEE.0023.90

15. GUARANTEE

15. A1l 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.
Complies/Does not comply

15. The guarantee period shall commence the day the installation is
formally handed over to and accepted by Spoornet.
Complies/Does not comply

15. The Contractor shall undertake to repair all faults or defects due
to bad workmanship and/or faulty materials, and te replace all
defective equipment or materials during the gu@ranbee“period.
Complies/Does not comply

15. Any defects that may become apparent during the guarantee period
shall be rectified to the satisfaefion“of, and free of cost to
Spoornet.
Complies/Does not comply

15. The Contractor shall undertake work on the rectification of any
defects that may arise during the guarantee period within 7 days of
his being notified by Spoornet of such defects.
Complies/Does nobucomply

15. Should #heyCont#actor fail to comply with the requirements
stipulated apove, Spoornet shall be entitled to undertake the
negéssdany\repair work or effect replacement of defective apparatus
ox méterials, and the Contract shall reimburse Spoornet the total
cost of such repair or replacement, including the labour costs
curred in replacing defective material.
Complies/Does not comply

TENDERER’S SIGNATURE ..ottt i ittt it e iatateeeneseoansncancnsensanns

DATE . .oiiiiiiiii ittt ieenenen

CHIEF ENGINEER (POWER SUPPLIES)
(INFRASTRUCTURE)
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SpeciFrcaTioN No. CEE.0023.90

AppPENDIX 1
Pace 1 oF 1
SCOPE OF WORK
1.0 Site inspection required/not required.

.
) - o = S

CHIEF ENGINEER (POWER SUPPLIES)
(INFRASTRUCTURE)

REFERENCE :



SPOORNET
(INFRASTRUCTURE) (POWER SUPPLIES)

SpeciFrcaTtION No. CEE.0023.90
APPENDIX 2

PAGE 1 oF 1

DRAWINGS

DRAWING NO. TITLE

CEE 55/027367 Concrete slab, cable protegtion
CEE-PK-14 Route marker, cable, eleetricdl.
CEE-MA-307 Tape, cable warning, underground
FG 263 Accommodatign ©f cables in Railway

formationss

CHIEF ENGINEER (POWER SUPPLIES)
(INFRASTRUCTURE)

REFERENCE :



SPOORNET
(INFRASTRUCTURE) (POWER SUPPLIES)

SpecrFicatioN No. CEE.0023.90

APPENDIX 3

PAGE 1 oF 7

SCHEDULE OF ESTIMATED QUANTITIES AND UNIT RATES

ITEM NO.

1.0

10.0

11.0

DESCRIPTION ESTIMATED UNIT
QUANTITY

Route surveys
(clause 7.0)

Excavations in
Hard rock

Soft rock

Soil

Transportation of soil

Shuttering
(clause 8.10)

Concrete slabs supplied
and installed
(clause 12.3.2)

Plastic cable wanrning
tape supplied and
installed

(cTause 1273.%5)

150 mm diay h&l1f round
concrate pipes supplied
and™~ipstalled

(elause 9.2.7.)

150 mm dia. asbestos
cement pipes supplied
and installed

Cutting of checker
plates
(ctause 9.4.4)

Backfilling of trenches
with soil
(clause 12.3)

Backfilling of trenches
with 10:1 soil/cement mix
(clause 12.2)

complete

/cubic metne
/cubic metyre
/cubic@metre

/cubic metre

/m

each

/m

/m

/m

/m cut

/cubic metre

/cubic metre

UNIT
RATE

TOTAL



ITEM NO.

12.
13.

14.

15.

16.
16.

16.1.

16.1.

16.

16.

2.1

SPOORNET
(INFRASTRUCTURE) (POWER SUPPLIES)

DESCRIPTION

Importation of soil

Concrete cable route
markers

Reinstate tarred
surface

Reinstate concrete
surface

Installation of cables

Installed in trenches
(Clause 9.2)

High Voltage Cables

240 mm sq
185 mm sq
120 mm sq
95 mm sq
16 mmisq
Other sizes

Low Voltage Cables

..... core ..... mm sq
..... core ..... mm sq
..... core ..... mm sq
..... core ..... mm sq

Installed in sleeve
pipes (clause 9.3)

High Voltage Cables

240 mm sq
185 mm sq
120 mm sq
95 mm sq

16 mm sq
Other sizes

SpeciFicaTioN No. CEE.0023.90

ApPPENDIX 3

PAGE 2 oF 7
SCHEDULE OF ESTIMATED QUANTITIES AND UNIT RATES

ESTIMATED

QUANTITY

UNIT UNIT

RATE
/cubic metre
each

/cubicmetre

/cubicsmetre

/m

TOTAL



ITEM NO.

16.2.2

16.3

16.3.1

16.3.2

17.0

17,1

17.1.1

DESCRIPTION

Low Voltage Cables

..... core ..... mm
..... core ..... mm
..... core ..... mm
..... core ..... mm

Installed in ducts
(clause 9.4)

High Voltage Cables

240 mm sq
185 mm sq
120 mm sq
95 mm sq
16 mm sq
Other sizes

Low Voltage Lables

..... Core 4. ... mm
..... coreq. . .. mm
..... core ..... mm
..... core ..... mm

Lnstallation of cabl
(Special conditions)

Cable supports

(clause 9.4.5 and 9.4.6)

High Voltage Cables

240 mm sq
185 mm sq
120 mm sq
95 mm sq

16 mm sq
Other sizes

SPOORNET
(INFRASTRUCTURE) (POWER SUPPLIES)

$q
sq
sq
5q

sq
sq
sq
sq

es

SPECIFICATION No.

APPENDIX 3

PAGE 3 oF 7
SCHEDULE OF ESTIMATED QUANTITIES AND UNIT RATES

ESTIMATED
QUANTITY

UNIT

/m

/m

/m

/m

CEE.0023.90
UNIT  TOTAL
RATE



SPOORNET
(INFRASTRUCTURE) (POWER SUPPLIES)

SPECIFICATION No.

APPENDIX 3
PAGE 4 oF 7
SCHEDULE OF ESTIMATED QUANTITIES AND UNIT RATES
ITEM NO. DESCRIPTION ESTIMATED UNIT
QUANTITY
17.1.2 Low Voltage Cables /m
..... core ..... mm sq
..... core ..... mm sq
..... core ..... mm sq
..... core ..... mm sq
17.2 Securing cables to poles
(clause 9.8)
17.2.1 High Voltage Cables /m
240 mm sq
185 mm sq
120 mm sq
95 mm sq
16 mm sq
Other sizes
17.2.2 Low Voltage Cables /m
..... corg .. Ny mm sq
..... conesl. ... mm sq
..... coren.. .. mm sq
..... core ..... mm sq
17.3 Sécuring cables to
copCrete/tunnel walls
17, 301 High Voltage Cables /m
240 mm sq
185 mm sq
120 mm sq
95 mm sq
16 mm sq

Other sizes

CEE. 0023.90

UNIT  TOTAL
RATE



ITEM NO.

17.3.2

17.4

17.4.1

17.4.2

18.0

18.1
18.1.1

SPOORNET
(INFRASTRUCTURE) (POWER SUPPLIES)

DESCRIPTION

Low Voltage Cables

..... core ..... mm sq
..... core ..... mm sq
..... core ..... mm sq
..... core ..... mm sq

Installation of cables
in track formations

High Voltage Cables

240 mm sq
185 mm sq
120 mm sq
95 mm sq
16 mm sq
Other sizes

Low Voltage Lables

..... cove . ... mm sq
..... core\. .. mm sq
..... core ..... mm sq
..... ¢ore ..... mm sq

Cable terminations
complete (Supply
material, terminate
and connect up).

XLPE cable

High Voltage
terminations

240 mm sq
185 mm sq
120 mm sq
95 mm sq

16 mm sq
Other sizes

SPECIFICATION No.

APPENDIX 3

PAGE 5 OF 7
SCHEDULE OF ESTIMATED QUANTITIES AND UNIT RATES

ESTIMATED
QUANTITY

UNIT

/m

/m

/m

each

CEE.0023.90

UNIT
RATE

TOTAL
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PAGE 6 oF 7

. CEE.0023.90

SCHEDULE OF ESTIMATED QUANTITIES AND UNIT RATES

ITEM NO.

18.1.2

18.2
18.2.1

18.2.2

19.8

19.1

DESCRIPTION

Low Voltage
terminations

----------

----------
ooooo

-----

----------

PILC SWA cable

High Voltage
terminations

240 mm sq
185 mm sq
120 mm sq
95 mm sq

16 mm sq
Other sizes

Low Voltade
terminat tons

----------

..........
oooooooooo

----------

5q
sq
sq
sq

sq
sq
sq
sq

Cable joints complete

(Supply material,

ESTIMATED
QUANTITY

terminate and connect up)

PVC to PVC

240 mm sq
185 mm sq
120 mm sq
95 mm sq
16 mm sq
Other sizes

UNIT

each

each

each

each

UNIT
RATE

TOTAL



SCHEDULE OF ESTIMATED QUANTITIES AND UNIT RATES

ITEM NO.

19.2

19.3

19.4

(INFRASTRUCTURE) (POWER SUPPLIES)

DESCRIPTION

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 PILC

240 mm sq
185 mm_sq
120 mm 'Sg
95 mm \sq

16 mmy3q
Other sizes

CHIEF ENGINEER (ELECTRICAL)
(INFRASTRUCTURE)

SPOORNET

SpecIiFicaTioN No. CEE.(0023.90

APPENDIX 3

PAGE 7 oF 7

ESTIMATED
QUANTITY

UNIT

each

each

each

UNIT
RATE

TOTAL

oooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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CEE 045 of 2002/1

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 1091 . 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
RE2 - 0.5% of surface rusted
RE3 ~ 1.0% of surface rusted
RE4 — 3.0% of surface rusted
RES — 8.0% of surface rusted

3.0 METHOD OF TENDERING

3.1 Tenderers shall indicate clause(by cldtiSe compliance or non-compliance with the
specification. This shall take the(formhofs@ separate document listing all the specification
clause numbers indicating tHesindividual statement of compliance or non-compliance.
Tenderers to elaborate onstheig fesponse to a clause can use this document.

4.0 SURFACE PREPARATION
4.1 NON-GALVANISED STEELWORK

41.1 New Steélwork

SURFACE PREPARATION PRODUCT REQUIREMENTS & APPLICATION
(Read: NOTES and SPECIAL INSTRUCTIONS) (See Variations for Specific Enviranmental Conditions)

>  Sandblast to a standard of Sa2 to remove mill scale and/or[>  Apply = stripe coat to edges, bolts, crevices, nuts and rivets.

flash rust »  Apply one thick coat of Noxyde to the entire structure with
» Remove dust with clean compressed air (Check air for oil contrasting color.
contamination) >  Apply a final thick coat of Noxyde at a consumption rate of

minimum 400g/m*

Page 3 of 7



CEE 045 of 2002/1

4.1.2 Previously Coated Steelwork

4.1.21 COATING START FAILING TO A LEVEL OF RE 2

>
>
»

Test for adhesion (refer to supplier) >

Degrease thoroughly with OptiDegreaser

Hydre Blast complete substrate using a rotating nozzle and|>

minimum 250 bar at the nozzie

Apply a stripe coat to edges, bolts, nuts and rivets and fill
crevices.

Apply one coat of Noxyde to eniire substrate in a
contrasting color

4.1.2.2 COATING FAILURE AND RUSTING TO A LEVEL OF RE 4

Remove all visible traces of rust by mechanical means S$T2 >

(chip/grind/sand) OR shotblasting /spotblasting)

Degrease thoroughly with OptiDegreaser s

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

Apply a thick coat of Noxyde to the de-rusted areas, edges,
bolts, nuts and rivets and fill crevices

Apply one coat of Noxyde at amgensumption rate of
minimum 400g/m” to the entire substrate using a contrasting
color.

4.1.2.3 BITUMEN COATED

Remove all visible rust and loosely adhering bitumen|>

coating by means of chipping and scraping (572)

Degrease thoroughly with OptiDegreaser >

Hydro Blast complete substrate using a rotating nozzle and
minimum 250 bar af the nozzle,

-Apply a thick coat of Noxyde to the de-rusted areas, edges,
bolts;“Auts,and rivets and fill crevices

Applyh two coats of Noxyde at a consumption rate of
minimum 400¢/m” per coat to the complete substrate using
contrasting colors

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

1.Degrease thoroughly with OptiDegreasér

2.Hydro Blast complete substrate using a spinner tip and|>

minimum 250 bar at the nozzle

Shaotblast/sandblast complete “gubstrate giving particular
attention to bolis nuts rivets and crevices. Sa2

4 Dedust

>

Apply a first thick coat of Noxyde to the entire substrate’
Apply a stripe coat to edges, bolts, nuts and rivets and fill
crevices using a contrasting color

Apply a final ceat of Noxyde at a consumption rate of
minimum 400g/m?

4.2 GALVANISED STEELWORK

4.2. 3 NEWRAND WEATHERED GALVANISING WITH A SMOOTH GLOSSY FINISH

»
>

Degrease thoroughly with OptiDegreaser >
Rinse down with copious quantities of potable|»
water

Apply ane thin coat of OptiPrime™™ (100 micron wet/35 micron dry)
Apply a stripe coat of Noxyde to edges, bolts, nuts and rivets and fill
crevices

»  Apply two coats of Noxyde at a consumption rate of minimum
400g/m” 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 coat Noxyde

ensure that all traces of "white rust” are removed |  Apply a stripe coat of Noxyde to edges, boits, nuts and rivets and il
» Rinse down with copious quantities 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 all traces of red rust »  Apply a thick coat of Noxyde to the de-rusted areas®edges, bolts,
» Degrease thoroughly using OptiDegreaser - nuts and rivets and fill crevices
ensure that all traces of "white rust” are removed {» Apply a final coat of Noxyde at a consumplion rate of minimum
¥ Rinse down with copious quantities of potable 400g/m’ per coat to the complete substrate using a contrasting color
water

NOTES and SPECIAL INSTRUCTIONS:

1 Sand or Grit-blasting 2  Degreasing: 3  Hydro-blasting:
a) Always use clean, non-recycled grit |a) Use only OptiDegreaser a)), Always use clean potable water

b} Always use fine or extra fine grit b) Dilute according to instructions —{see|b) Use a rotating nozzle and ensure a
c) Always use oil free air data sheet pressure of minimum 25Q bar at the
d} Adlways use a moisture trap ¢} Always follow up with_bydre-blasting nozzle

e) Dedust to remove all chemicaltesidues ¢} Remove ALL traces of dirt and any

form of salt contamination and
residues of the degreasing agent

d) Concentrate in crevices and other
similar "collection” areas

5. PRODUCT APPLICATION

5.1 METHOD OF APRLICATION

T

QpliPrifhe Noxyde
Temperature-Min5 °C Temperature-Min. 8 °C, Max. 55 °C
Relative humidity-Max 80% R.H. Refative Humidity-Max 80% R.H.
> Applyaby ‘brsh, T@equer roller or airless spray using a no.[>  Apply by brush, roller or airless spray
14" nozzle »  For aitless spray applications refer to "Tips for airless
>« \Appl¥one thin coat only - 100 micron wet = 35 micron dry spraying of Noxyde"
{DFTY
»  Small parts can be dipped - dilute with 10% 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 coating to remove dust or any other form of hours {in humid shaded conditions)
intermediate contamination » Overcoat as soon as possible to aveid contamination of

previous coat

» Wash down with clean potable water (100 - 150 bar)
hefore over coating if danger of contamination exists or i
left more than 4 hours before over coating
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5.3 CURING TIME

nfa ¥  7-14days to “full cure". During this period the product Is
prone to mechanical damage - the longer time # is allowed
o 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 & overalt minimum DFT of 400 micron

»  Normal coastal environment (1 & km from the coast line) -
a single stripe coat & overall minimum DFT of 400 micron

>  Non coastal high rainfall areas, in the immediate, vaccinate
of rivers, dams, lakes, efc., and in industrial’ areas with
high levels of chemical pollution - a single siripe coat &
overall minimum DFT of 400 micron

> Dry non aggressive environmentsi: & single siripe coat &
overall minimum DFT of 250 mickon

NOTE: DFT readings can only be taken after 72 hours

5.5 Notwithstanding the above requirements, all surfages shallbe cleaned according to the
appropriate method described in SABS 064 for4he particular surface to be cleaned, the
contamination to be removed and the primegfto be applied.

5.6 Blast cleaning of components shall belin accordance with clause 4.3 of SABS 064 to a
degree of cleanliness of at least §a 2 for inland exposure components and Sa 2 % for
coastal exposure components{Seeable 1 of SABS 064 for the appropriate profile.

5.7 Sheet metal that capfiot“be blast cleaned shall be cleaned by pickling according to
clause 4.6 of SABS, 084

5.8 Components that Wwill be powder coated shall be cleaned and prepared by the surface
conversion, ggrocess according to clause 5 of SABS 084 to a medium weight
classificatiornngf table 2 of that specification.

5.8 Qif and accumulated dirt on steel components where no rusting is present shall be
removed 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 normally applied by brush at supply viscosity (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 that the paint has
been allowed to hard dry before the steelwork is bgltedYonto structures. This is to
prevent the soft paint being damaged when tightening thebolts securing the steelwork
to the structures.

6.2 Powder Coating System.
The powder-coating process shall be in accordance with SABS 1274 type 4: Corrosion-
resistant coatings for interior use and usifg the thermosetting type high gloss coatings.

7.0 COATINGS AND WORKMANSHIP

7.1 All specified coatingssShall be applied according to the relevant specification and the
manufacturer's instrictions shall be followed.

7.2 Coating§, shall not be applied under conditions that may be detrimental to the
effectiveness,6f the coating or the appearance of the painted surface.

73 'When examined visually, the finished products shall have a uniform appearance and
shall show no sign of damage. Damaged areas shall be repaired coat for coat to obtain
the desired finish.

TENDERER’S SIGNATURE..............
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6.1.1

SCOPE

This specification covers the hot dipped galvanising and painting of electrification
steelwork.

The extent of work includes galvanising and painting of steelwork consisting of universal
column masts with welded on bases up to 14 m in length and small part steelwork
consisting of channel, angle and flat iron fittings, welded assemblies and tubular
cantilevers.

REFERENCES

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

SABS 763: Hot Dipped Galvanising.

SABS 1091: National Colour Standards for Paint.

METHOD OF TENDERING

Tenderers shall indicate clause by clause compliapees, ok, non-compliance with the
specification. This shall take the form of a separate décumantisting all the specification

clause numbers indicating the individual statementjof compliance or non-compliance.

The Schedule of Requirements, Quantitiesand Prices, Appendix 1 to this specification
shall be fully completed by Tenderers. Railure to submit a fully completed sheet may
preclude a tender from further consideratien:

APPENDICES

The following appendices farm amyintegral part of this specification:
Appendix 1: Sehedule of Requirements, Quantities and Prices.
GALVANISING OF STEELWORK

The steelworki must be cleaned and hot dip galvanised to SABS 763 except for the
following: _

Né ammonilim chloride salts shall be used on withdrawal from the molten zinc.

After galvanising no passivation must take place. Quenching may be done with clean
water. No sodium dicromate must be used.

All surface 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 practlcal by the painting
procedures as specified hereunder:

Prior to painting, all steelwerk 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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6.1.4

6.1.5

6.2

6.3

6.4
6.5

6.6

7.0

7.1

7.1.1

7.1.2

7.1.2.1

7.1.2.2

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
manufacturers instructions.

A further 48 hours period 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 lof surfaces to a
minimum during transit.

Only non-metallic slings should be used, preferably nylon orcottog material.

Spoornet reserves the right to inspect the premises whiere thisywork is carried out at any
time during the duration of galvanising and primer painting.

Spoornet shall inspect all steelwork at the Teénhdérers premises before dispatch of any
such steelwork.

TOP COATING

The topcoat shall be applied directly, aftér erection of the steelwork in accordance with
procedures hereunder:

Damage of the primed suffaces shall be repaired, after erection, by the application of one
or more coats of adwohecmponent high build micaceous iron oxide pigmented polyamide
cured re-coatablé€ epéxy Coating e.g.: SIGMACOVER CM MIOCOAT or equivalent until
the original filthickness is obtained.

A topcoat of a\two-component aliphatic isocyanate cured acrylic finish e.g.: SIGMADUR
GLOSS gr equivalent shall be applied according to the paint manufacturers instructions to
asminimumgdry film thickness of 50 microns. The topcoat shall be determined by whether
steglwork'is for Spoornet or the South African Rail Commuter Corporation.

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

For the 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 Plan shall include stages for preparation of metalwork prior to gatvanising, 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

DATE:

FOF\‘SQHNET:

GRADE:

TENDERER'S SIGNAK\@

All clauses have been revised to suit latest requirements e.g.: removal of the
Complies/Does not complies reference.

END

%
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Appendix 1
SCHEDULE OF REQUIREMENTS, QUANTITIES AND PRICES
1.0

{
S
@\S
d\
&

W

END

FOR SPOORNET:

GRADE:
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