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Contract Data

The Employer is

Name Transnet Limited, Trading as Transnet Freight Rail
Address Cl/o Paul Kruger & Minnaar streets, Nzasm Building, Pretoria
Telephone (012) 315 2137/2 Fax No. (012) 315 2138
E-mail Nico.swart3@transnet.net
The works is Load and transport spare transformer from Efmelo depot

and install it at Saaiwater traction substation. Lead and
transport faulty transformer to workshop\fotrepairs.

The site is Saaiwater 3kV DC traction substatién

The starting date is tobe advised.................. B e
The completion date is tobeadvised........... L 0. N
The reply period is two weeks

The defects date is fifty two wgeks after'Completion

The defect correction period is 48 hours

The delay damages are R2,500.00 per day

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

The retention s 10 %( ten)

Does theUnited\Kingdom Housing Grants, Construction and No

RegeneratiormAct (1996) applies?
T'he'Adjudicator is

Name: To be advised if disputes arise..........c.cccoiiiiiiiii i
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The interest rate on late payment is 2% per complete week of delay.

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

The Employer provides this

Insurance: Transnet Principal Control Insurance

The minimum amount of cover for the third insurance stated in the Insuranee feble is

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

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

Not applicable .................cooiiii G

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

The tribunal is: Arbitration ...... 0% % ..o

If the tribunal is arbitrationf'the arbitration procedure is: The rules for the Conduct of
Arbitrators of the Association of Arbitrators (Southern Africa) .........................n

The condition$ of contract are the NEC3 Engineering and Construction Short Contract (June
2005) andsthe Téllowing additional conditions:

As mientioned in paragraph 1.0 (Contractual obligations)

CONTRACTUAL OBLIGATIONS

1.1 This project specification covers Transnet Freight Rail’s requirements for the dismantling,
loading and transporting of a spare main transformer from Ermelo depot substation and
install it at Saaiwater 3kV DC traction substation.

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

1.3 The Contractor shall ensure that a safety representative is at site at all times.

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

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

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

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

1.5.4 The Contractor shall comply with the current Transnet Specification E4E, Safety
Arrangements and Procedural Compliance with the Occupational Health and Safety Act,
Act 85 of 1993 and Regulations and shall before commencement with the @xecution of the
contract, which shall include site establishment and delivery of9plant, equipment or
materials, submit to the Employer / Employer’s Deputy.

1.5.5 The Contractor shall comply with the current Specification fes\Works“On, Over, Under or
Adjacent to Railway Lines and near High Voltage Equipments- E7/1, if applicable, and
shall take particular care of the safety of his emplgyeesiyon_or in close proximity to a
railway line during track occupations as well as under pormal operational conditions.

1.6 The Contractor's Health and Safety Programfme) shall be subject to agreement by the
Employer / Employer's Deputy, who may, ‘ingConsultation with the Contractor, order
supplementary and/or additional safety arfangements and/or different safe working
methods to ensure full compliance byath&, Confractor with his obligations as an employer in
terms of the Act.

1.7 In addition to compliance with €lausesds4 hereof, the Contractor shall report all incidents in
writing to the Employer / Efiployer’s Deputy. Any incident resulting in the death of or injury
to any person on the wogksyshall be reported within 24 hours of its occurrence and any
other incident shall b€ reported within 48 hours of its occurrence.

1.8 The Contractor ghall maké necessary arrangements for sanitation, water and electricity at
these relevapt sites during the installation of the equipments.

1.9 A penalty charge“of R2,500 per day will be levied for late completion of the project.

1.10 10% retention”money will be retained and will be released 12 months after the completion
date ofthe contract.

1. 14, Tihe Contractor shall supply 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 such as delays caused by poor weather conditions, delays caused by permits
being cancelled etc. The appointed Employer or Employer's Deputy must countersign
such delays. Other delays such as non-availability of equipment from 3™ party suppliers
must be communicated to the Employer or Employer’s Deputy in writing.

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

1.13 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.
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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™ part suppliers/Manufacturers.

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

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

The successful Contractor shall provide a Gantt or a similar chart showing when the works
will be done and energised. A final chart should be submitted to the,&mployer or
Employer's Deputy within 14 days after the award has been made to the successful
Contractor.

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

1ISO.9000 to 9004 inclusive (SABS 0157 parts 1 to 4) mySt be regarded as a guideline,
where applicable.

INSTALLATION

The Contractor shall be responsible for the tr@nsport to"site, off-loading, handling, storage
and security of all material required for theseenstruction/execution of the works.

The Contractor shall be responsible for all necessary (as decided by the Transnet Freight
Rail Employer or Employer’s Depfty) conméctions between the equipment supplied and
other components in the substationiincluging connections to the earth-mat.

INTERCONNECTION OF EQUIPMENT

All fasteners on steelork, cemponents and electrical connections (nuts and bolts) shall be
secured using flathas'well as lock washers.

All HT electtical gquipment interconnections shall be done using conductors similar to that
being used'in the existing substation yard.

Conductor§ between separately mounted outdoor equipment shall incorporate a degree of
fleXibility toxg@void any over-stressing of these connections due to the foundation movement
o, canductor expansion/contraction and to facilitate alignment of equipment.

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

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

DRAWINGS, INSTRUCTION MANUALS AND SPARE PART CATALOGUES

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

The successful Contractor will be required to submit all drawings (paper prints), within four
weeks of award of tender, to the Employer or Employer's Deputy for approval. No
construction or manufacturing activity will be allowed prior to the associated drawings
having been approved.
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During the duration of the contract period, the successful Contractor will be required to
inform the Employer or Employer’s Deputy of any changes to these drawings and will have
to resubmit the affected drawings for approval prior to it being used on this contract.

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

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

SITE TESTS

The equipment shall be inspected/tested and approved by Transnet Freight KRail Quality
Assurance at the Contractor's workshop prior to it being taken to site. @nly once the
approval has been granted can the equipment be taken to site for installation:

The Contractor shall be responsible for carrying out of on-site tests @nd commissioning of
all equipment supplied and installed in terms of this specification, apdgthe contractual
agreement.

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

The Contractor shall submit a detailed list of on-sitestests for the approval of the Employer
or Employer’s Deputy.

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

The on-site tests and subsequént commissioning will not commence until ALL
CONSTRUCTION work has begen ‘gompleted. Construction staff, material and equipment
shall be removed from site\ prior to the commencement of testing. Testing and
commissioning of the substation equipment will not be allowed to take place in a
construction site envigghment,

The on-site tests shalld@nclude the following:

6.7.1 Test for,the functionality of all electrical circuitry.

6.7.2 Trip iéstson telays.

6.7.3 TeStam'equipment as per manufacturer’s instructions.
6.7.4 lnsulatioptests.

5.8

5.9

5.10

6.0

6.1

At the completion of the on-site tests, the Employer or Employer's Deputy 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.

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

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

COMMISSIONING OF EQUIPMENT

Commissioning will only take place after all defects have been rectified to the satisfaction
of the Employer or Employer’s Deputy.
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6.3

6.4

6.5
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Commissioning will include energising of equipment from the primary isolator to the track
feeder circuits. The Contractor must prove the satisfactory operation of all equipment
under live conditions.

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

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

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

7.0 GUARANTEE AND DEFECTS

7.1

7.2

7.3

7.4

7.5

7.6

1.7

7.8

The Contractor shall guarantee the satisfactory operation of the “complete electrical
installation supplied and erected by him and accept liability forifaker's  defects that may
appear in design, materials and workmanship.

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

The guarantee period for these substations shall éxpirevafter:
e A period of 12 months commencingsonthe date of completion of the contract / sub-
order or the date the substation.is ianded over to Transnet Freight Rail whichever is

the earliest.

Any defects that may becdme ‘apparent during the guarantee period shall be rectified to
the satisfaction of Transfet Rrelght Rail, and to the account of the Contractor.

The Contractor shall undertake work on the rectification of any defects that may arise
during the guarantee periéd within 7-days of his being notified by Transnet Freight Rail of
such defects,

Should ghe Contractor fail to comply with the requirements stipulated above, Transnet
Freight Rdil shall be entitled to undertake the necessary repair work or effect replacement
of@efectivefapparatus or materials, and the Contractor shall reimburse Transnet Freight
RailNthe 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 or Employer’s Deputy and at the cost of the Contractor.

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

The Contractor is

1\ = T 1 =R
e Lo |-
Telephone e FaxNo. ....coovviiie e B e,
E-mail e PR e
The percentage for overheads and profit added to the Defined Cost for peoplelis...............c.oeeeenin. %.
The percentage for overheads and profit added to other Defined Costis.............cccceeveeee. %.

The Contractor offers to Provide the Works in accordance with the conditions of contract for an

amount to be determined in accordance with the [conditions of contract.

Signed on behalf of the Contractor
NaME R T e —————————————————————————————
P oSt ON e e

Signature... € .. 4 W Date ..o

The Employer's Acceptance

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

Signed on behalf of the Employer
NI e ———
POt ON e

SIgnature ..o Date ..o
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Part C2.1: Pricing Data

Price Instructions

2.0 PRICING INSTRUCTIONS

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

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

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

4, Reference to any particular trademark, name, patent, design, typemspecific origin or producer is
purely to establish a standard for requirements. Produéts,0r articles of an equivalent standard
may be substituted.

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

6. The amount of the Preliminaries to be fincluded®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 @f prices excluding any contingency sum, the amount of the
Preliminaries and any amount in“sgspect of contract price adjustment provided for in the
contract.

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

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

b) A amound*which is to be varied in proportion to the contract value, namely Value
Relateds(V).

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

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

(T).

8.  The following abbreviations are used in the Price list:

Hr = Hour
Ea = Each
OCB = Qil Circuit Breaker
GCB = Gas Circuit Breaker
PCB = Polychlorinated Biphenyl
Quant = Quantity
9 The prices and rates in these Price list are fully inclusive prices for the work described under the

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

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

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

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

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

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

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

The Contractor shall provide information related tosimp®sted content, i.e. equipment to be
imported, value and applicable exchange rates€This information shall be provided as an
Annexure to the Price list.

The total in the Price list shall be exclusiveof (AT.
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Contract Data
Price List

Item Description Unit Qty Rate Price
A1: Ermelo Depot
Load transformer and parts at Ermelo Depot
1 . . sum 1
to Saaiwater Substation
2 Transport Transformer with oil sum 1
3 Offload and put transformer to position sum 1
4 Assemble transformer part sum 1
5 Fill and purify transformer oil to specification sum 1
6 Perform ratio test and oil sampling sum 1
7 Commission the transformer sum 1
Total A1
A2: Saaiwater Traction Substation
Dismantle, blank and remove damaged
1 sum 1
Transformer
2 Offload Workshop for repairs sum 1
Total A2
A3: Quote for repairs on faulty transfotmer:
1 Assemble all transforfnerparts sum 1
2 Test oil and before cireulation sum 1
3 Top up A6l tosCorrect level sum 1
4 Qil purification and oil sample sum 1
Transport repaired transformer and parts to
5 sum 1
Sentra Rand
Total A3
A4: Plinth , surface area & commission Saaiwater
Soil & Stones oil treatment and level surface
1 sum 1
area
2 P's&G’s sum 1
Total A4
Total Price for A1, A2, A3 & A4 (Excl. VAT)=| R
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Part C3.1: Contract Data
Works Information

8.0 Description of work

The contractor shall perform the following:

8.1

8.1.1
8.1.2

8.2

8.2.1
8.2.2
8.2.3
8.2.4

8.2.5
8.2.6

827

8.2.8
8.2.9

Ermelo Depot

Main Transformer
Contractor shall load all part and ensure that they are still having blanKing plates.

Contractor shall ensure that Transformer is properly rigged and loaded to the low
bed.

Contractor shall arrange his or her own insurance co¥erfoRtransport and goods on
transit. Transnet Freight Rail shall not be held respansible for any loss any damage
for any transportation arrangements

Saaiwater Traction Substation

Main Transformer

Dismantle, blank parts and remove,damaged transformer from plinth.

Position new transformer from Ermglo Depot to place.

Assemble all parts andfilRup with oil.

Remove, store, purify, Yactum and test the oil as specified in Transnet Freight Rail’s
specification, CEEF0229.95.

Present oil'sampling test results to the Employer.

Top up, trafnsformer with virgin oil which complies with the requirements specified in
SABS 555. 1995;

Paint spoiled areas and treat corrosion if necessary in accordance with the practice
recommended in SABS 064. 1979 and as specified in Transnet Freight Rail’s
specification CEE.0045.90. Paint colours are as follows: -

e transformers grey;
e conservator tank white, and
e plinth red;
Clean and treat oil polluted ballast and plinth.

Ensure that all parts from damaged transformer are properly blanked.

8.2.10 Load and transport Damaged Transformer to workshop for repairs.
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8.3 QUALITY AND INSPECTION

8.3.1 The Contractor shall be responsible to issue a compliance certificate in terms of his
or her purification machine and working equipments. PCB certificate should be
submitted to the Employer well in advance before work commence.

8.3.2 The Employer shall inspect transformer refurbishment workmanship
and paint quality.

8.3.3 The Contractor shall notify the Employer 14 days in advance of such
an inspection date.

8.3.4 The Contractor shall apply 14 days in advance for the date of energizinga™

\%

RS

<
&8
&
QQ*
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Contract Data

Works Information

8.4 Drawings

8.4.1 CEE-TBD-0007 Earthing arrangement for traction substations.
8.5 Specifications

8.5.1 South African National Standards:

8.5.1.1 SANS 1091 National colour standard.

8.5.1.2 SANS 763 Hot dip galvanised zing,coating.

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

8.5.1.4 SANS 0555. 2007 Unused and reclaimed mineral insulating oil
trafisformegand switchgear.

8.5.1.5 SANS 10064. 2005 Code of Practice for the preparation of steel
surfaces for coating.

8.5.1.6 BSS 171. 1987 Power Transformers.

8.5.1.7 SANS 10142 Wiring Code.

8.5.2 Transnet Freight'Rail:
8.5.2.1 \BBBs267 version 9  Specification for outdoor high voltage

8.5%2,2\ alternate current circuit breakers in accordance with SANS
62271-100.

8%5.2.3 CEE.0023.90 Specifications for installation of cables.

8.5.24 CEE. 0229.95 Dry-out and Regeneration of insulating oil and
Reclaiming and de-sludging of transformers.

8.5.2.5 CEE.0045.2002/1 Painting of steel Components of Electrical
equipment.

8.5.26 CEE.0183.2002 Hot dip galvanising and painting of electrical
equipment.

8.5.2.7 CEE.0224.2002 Drawings, catalogues, instruction manuals

and spares list for electrical equipment

supplied under contract.

NOTE: Any other specifications referenced in the above mentioned specification, will
be for information purposes and may be provided on request.
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8.6  Occupational Health and Safety Act No. 85 of 1993 (Available at depot for referral)

8.7 Constraints on how the Contractor Provides the Works

8.8

8.9

8.7.1

The constrains shall be as specified in the specifications of the particular

equipment.

Requirements for the programme

8.8.1
8.8.2
8.8.3
8.8.4
8.8.5

8.8.6

Programme of work To be submitted by successful Contractor

Format Gantt chart

Information How work is going to be executed‘and commissioned

Submission 3 weeks after the award of cefitract

Site diary Successful Contractor{to supply in triplicate carbon
copies

Site instruction book Successful J&entragtor to supply in triplicate carbon

copies

Transnet Freight Rail responsibilities

8.9.1

8.9.2

8.9.3

89.4

8.9.5

8.9.6

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

TransnetsFreighty Rail shall inspect all equipment before dispatching the
equipmentio site.

Transhet Freight Rail shall have an electrician available for isolation and the
€rection of barriers to live electrical equipment and issuing of work permits.
Wpon successful completion of the works to the satisfaction of Transnet Freight
Rail, Transnet Freight Rail shall perform necessary protection tests and
commission the equipment.

The Contractor shall make necessary arrangements for sanitation, water and
electricity at these relevant sites during the installation of the equipments.
Transnet Freight Rail will arrange for the reconnecting of telecontrol equipment

in the substation and no final energising shall take place without this.
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Site Information

The works shall be performed at Ermelo Depot and Saaiwater 3kV Traction Substation.
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1.0
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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 stee! articles.

SANS 1431: - Weldable structural steels.

SANS 60520: - Degrees of protection provided by enclosures (IP code).

SANS 60694: - Common Specifications for highsvoltage”™ switchgear and
controlgear standards.

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

SANS 62271-100; - High Voltage Alterfiating Gurrent Circuit Breakers.

TRANSNET FREIGHT RAIL SPECIFICATIONS:

CEE.0045; Painting of Steel Components of Electrical Equipment.

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

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

Any items offered in aceordance with other standards will be considered at the sole discretion of
Transnet fs€ight Tail\The tenderer shall supply full details stating where the item differs from these
specifications’as well as supplying a copy (in English} of the recognised standard specification(s)
with#high cofiplies.

TENBERING PROCEDURE

JIenderers 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.
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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 kilom&tre per annum.

Pollution: Heavily salt laden or poliuted@ with smoke from industrial
sources.

ELECTRICAL CONDITIONS

Supply voltage; The inconfing AC Voltage can vary + 5% of the nominal system
r.m.s voltage.

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

REQUIREMENTS FOR ALTERNATING CURRENT CIRCUIT BREAKERS.

The AC circuit breakers, shall, bendesigned, manufactured and tested in accordance with the
requirements of specifigations SANS 62271-100 and SANS 60694,

The circuit breakerstshall hesof the outdoor type suitable for operation under the nominal phase to
phase voltages or phase t0 neutral voltages specified in Appendix 1.

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

Vatuunr.circuit breakers may be used for voltages ranging from 22 kV up to 33 kV
The A€ 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.
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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 closing gperation.
The circuit breaker shall be of the trip-free type.

A visual mechanical indicating device shall be provided to indicate the statehof the spring and shali
be inscribed “Spring Charged” when the mechanism is in the condition to\¢losesthe circuit breaker
and “Spring Free” when it is in any other condition.

One pair of normally open and normally clgsed contacts shall be 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 operation” i) conjnction with the protection and other
auxiliary circuits specified. At least one spare paireftormally open and one spare pair of normally
closed contacts shalt be provided.

Circuit breaker control switches shall pesprgvided on the circuit breaker mechanism. They shall
return automatically to the neutral position when the handie is released after being turned to either
the "close” or "trip" positions.

Local/Remote selector switch&Swghall be provided on the circuit breaker mechanism and shall be of
the two-position type. The Switch shall have no "off’ or "neutral” position.

Provision shall be ma@ie théat when the circuit breaker is switched to the local position, the protection
and trip circuitry te the circuiibreaker shall not in any way be by-passed.

Mechanical pperation shall be provided on the circuit breaker for any closing or frip release, which is
normally glectricaliyoperated.

The gifeuitbreaker shall be provided with a no volt coil with a mechanical latching mechanism, which
will\ trind-lockélt and inhibit the circuit breaker from closing when the no volf coil is de-energised.
Refefto Transnet Freight Rail's drawing No. CEE-TBK-27 which forms part of this specification, for
details‘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.
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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, suchghat in the event of a gas
leakage or drop in gas pressure, the SF6 circuit breaker will trip and logkout:

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

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

In terms of the Occupational Health and Safety AcigNg 85%f 1993. Code 1704 (pressure vessels)
the successful tenderer shall furnish a certificate of 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 circuit breakers shall comply with the requirements specified in
Table 1.

Table 1 lists the nominal system\oltages present on Transnet freight rail and the required insulation
levels as specified i aéecefdance with SANS 1019.

Highest phase-to-phase \( NOminal system Rated lightning Rated short duration
F.m.s voltage for phase-to-phase impulse withstand power- frequency
equipments{Um) r.m.s. voltage voltage peak. withstand r.m.s voltage.
24 R\ 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]
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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 distance shall be
the very heavy polluted level, i.e. 31Tmm/kV of the highest rm.s phase to phasa voltage U, for

equipment.

For inland areas the standard creepage distance shall be the heavy poliGiedievely 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 clearances(shall ‘besfnaintained between any live
conductor or metal and earthed metal: -

Highest phase to 24kV 36kV 48kV 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 ley€l: -

Highest phate 24k 36kY 48kV 72.5kV 100kV 145kV 245kV

to phaseff.m.s
voltage,for
egliipment.

Nemigal 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
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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, which witl'bg conducted by
the supplier for the training of Transnet freight rail maintenance staffjin the operation and
maintenance of the circuit breaker. The courses shall include theoretical ag well 28 practical tuition.
The date and venue of this training course shall be arranged with the faintenance manager of the
depot. The cost of the training shall be quoted for separately.

TEST CERTIFICATES.

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

GUARANTEE AND DEFECTS.

The contractor shall guarantee the satisfactory opgration of the circuit breaker supplied and accept
liability for maker's defects, which mayfappear indesign, materials and workmanship.

The guarantee periad shall expiretafter; -
A period of 12 months comgmengingen the date of energising of the circuit breaker.

Any specific type of f&ult gccurfing three times within the guarantee period and which cannot be
proven 1o be due tO\othér faulty equipment not forming part of this contract, shall automatically be
deemed an inherent defet. Such inherent defect shall be fully recfified to the satisfaction of the
maintenance ‘manager of the depot and at the cost of the Supplier.If urgent repairs have to be
carried qut by, Trafshet freight rail staff to maintain supply during the guarantee period the supplier
shall inspeet sugh repairs to ensure that the guarantee period is not affected and should they be
covéred by the’guarantee, reimburse Transnet freight rail the cost of material and labour.

INSPECTION.

Lransnet 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. YesiNe

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

Vacuum: Yes/No

Gas (SF8): Yes/No

Number of circuit breakers, required:

Number of poles:

Rated \altage: kV

Rated sHorteircuit breaking current: kA
Ratéd 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: Ampere!

Breaker operating time:

Closing: ms.

Opening: ms.

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

Under full load conditions

Under fault conditions

First Pole to Clear Fagtor

DC control voltage! V
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SPOCRNET

A division of Transnet limited

TECHNICAL
RAILWAY ENGINEERING
SPECIFICATION

PAINTING OF SFEEL COMPONENTS OF
ELECTRICAK EQUIPMENT

Circulation restricted to:
Technical: Maintenance (Infrastructure)
Technical: Maintenance

© This document as a whole is protected by copyright. The information herain is the sole property of Transnet Ltd. It may not be used,
disclosed or reproduced in part or in whole in any manner whatsoever, axcept with the written permission of and in a manner permitted
by the proprigtors.
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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 name$,:
OptiDeg@reaser
OptiPrifighae
Noxyde
2.3 Classification of [evel af surface degradation:
RE1 — 0.05% of swifdce rusted
RE2 - 0.5% of surface rusted
RE3 - 1.0% of surface rusted
RE4 — 3.0% of surface rustéd
RES — 8.0% of surface rustég

3.0 METHOD OF TENDERING

3.1 Tenderers shall indicate clause by _clalise compliance or non-compliance with the
specification. This shall take the form of a sepasate document listing all the specification
clause numbers indicating the individual $fatgment of compliance or non-compliance,
Tenderers to elaborate on their response to a clausé can use this document.

4.0 SURFACE PREPARATION
4.1 NON-GALVANISED STEELWORK

4.1.4 New Steelwork

SURFACE PREPARATION PRODUCT REQUIREMENTS &APPLRICATION
(Read: NOTES and SPECIAL INSTRUCTIONS) (See Varations for Specific Envirolfental Conditions)

»  Sandblast to @ standard of Sa2 to remove mill scale and/or]>  Apply a stripe coat to edges, bolts, creviges, 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*
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4.1.2 Previously Coated Steelwork

4.1.2.1 COATING START FAILING TO A LEVEL OF RE 2

Test for adhesion (refer to supplier) »
Degrease thoroughly with OptiDegreaser
Hydro Blast complete substrate using a rotating nozzle and|»
minirmum 250 bar at the nozzle

Apply a stripe coat to edges, bolts, nuts and rivets and

crevices.
Apply one coat of Noxyde to entire substrate In a
contrasting color

4.1.22~COATING FAILURE AND RUSTING TO A LEVEL OF RE 4

L4

Remove allivisible trages of rust by mechanical means ST2 3
{ehip/grind/sand) OR shefblasting fspotblasting)
Degrease thorodghlyWith OptiDegreaser 3
Hydro Blast complete subsifate using a rotating nozzle and
minimum 250 bar at the fiozal@

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

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

4.1.2.3 BITUMEN COATED

A4

Remaove all visible rust and looself adhering bitumen|»
coating by means of chipping and scraping (812
Degrease thoroughly with OptiDegreaser ¥
Hydro Blast complete substrate using a rotalingflozzle and
minirmum 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 two coats of Noxyde at a consumption rate of
minimum 400g/im” per coat to the complete substrate using
contrasting colors

4.1.2.4 BADLY RUSTED STEEL WITH\PIT#ING & CRUST FORMATION TO RE 5

1.Degrease thoroughly with OptiDegreaser »
2.Hydro Blast complete substrate using a spinner tip and|>
minimum 280 bar at the nozzle
Shotblastfsandblast complete substrate giving particular|»
attention to bolis nuts rivets and crevices. Sa2
4. Dedust

Apply afisst thick coat of Noxyde o the entire substrate
Apply afstripe coat to edges, bolts, nuts and rivets and fill
crevigies ysingla contrasting color

Apply, a final goat of Noxyde at a consumption rate of
minimutn, 4008/m>

4.2 GALVANISED STEELWORK

4.2.1 NEW AND WEATHERED GALVANISING WITH A SMOOTH@LOSSY FINISH

>
»

Degrease thoroughly with OptiDegreaser >
Rinse down with copious quantities of potablel>
water

Apply one thin coat of ngm::_mﬂmﬂ {100 micfon Wet/85 micron dry)
Apply a siripe coat of Noxyde to edges, bolts,\auté and rivets and il
cravices

> Apply two coats of Noxyde at a consumption Tate of minimum
400gim” 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, bofts, nuts and rivets and fill
Rinse down with copious quantiies 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 ail fraces of rag rust ¥ Apply a thick coat of Noxyde to the de-rusted areas, edges, bolts,
>  Degrease thoroughly uBing OptiDegreaser nuts and rivets and fill crevices
ensure that all iracesdf "Wwhite rust” are removed {>»  Apply a final coat of Noxyde at a consumption rate of minimum
»  Rinse down with ‘Copiglis suantities of potable 400g/m7 per coat to the combplete substrate using a contrasting color
water
NOTES and SPECIAL INSTRUCTIONS:
1 Sand or Grit-blasting : 2 dDegreasing: 3 Hydro-blasting:
@) Always use clean, non-recycled g™ |a) Lse only OptiDegreaser a) Always use clean pofable water
) Always use fine or extra fine grit by Dilute according to instructions - seelb) Use a rotating nozzle and ensure a
¢} Always use oil free air dat@ shéet pressure of minimum 250 bar at the
d}  Always use a moisture frap ¢} “Always follow up with hydro-blasting nozzle
e}  Dedust to'remiove all hemical residues ¢) 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 APPLICATION

OptiPrime s Noxyde

Temperature-Min 5 °C Temperature-Min. 8 °C, Max. 58 °C
Relative humidity-Max 80% R_H. Relative Humidity-Max 80%\R.H.
> Apply by brush, lacquer roller or airless spray using a no.|» Apply by brush, roller or aiglgss spray v

11 nozzle ¥ For airless spray application§ réfer to "Tips for aifess
> Apply one thin coat only - 100 micron wet = 35 micron dry spraying of Noxyde”

(DFT)
¥ Small paris can be dipped - diute with 10% water for

dipping

9.2DRYING 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 & few minutes (in dry windy conditions) to a few)
over coaling to remove dust or any other form of hours (in humid shaded conditions)

intermediate contamination > Overcoat as soon as possible to avoid contamination of

previous coat

¥ Wash down with clean potable water (100 - 1350 bar)
before over coafing If danger of contamination exists or i
left more than 4 hours before over coating
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5.3 CURING TIME

néia ¥ 7-14 days to "full cure”. During this period the product is
prane to mechanical damage - the longer fime i is allowed
to cure, the tougher it becomes

5.4 DRY FILM THICKNESS (DFT) READINGS

35 micron ¥ Severe coastal & marine environments (in the spray zone)
-~ TWO stripe coats & overall minimum DFT of 400 micron

»  Normal coastal environment (1 8 km from the coast line) -
a single stripe coat & overall minimum DFT of 400 micron

¥»  Norn 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 stripe coat &
overall minimum DFT of 400 micron

»  Dry nen aggressive environments ~ a single stripe coat &
overall minimum DFT of 250 micron

NOTE: DFT readings can only be taken after 72 hours

5.5 Notwithstanding the above requirements, all surfaces shall be cleaned according to the
appropriate method describ@d W S8ABS 064 for the particular surface to be cleaned, the
contamination to be removed\dngdthenprimer to be applied.

5.6 Blast cleaning of components shall be in Bccordance with clause 4.3 of SABS 064 to a
degree of cleanliness of at least Sa 2 fopfinland exposure components and Sa 2 % for
coastal exposure components. See Table 1 of8ABS 064 for the appropriate profile.

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

5.8 Components that will be powder coated shall be cleaped @nd prepared by the surface
conversion process according to clause 5 of SABY 064, 1o a medium weight
classification of table 2 of that specification.

5.9 Oil and accumulated dirt on steel components where no rustiriy”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 @ 400gim®.
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CEE 045 of 2002/1

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
rafige of 400g/m? in low to mild corrosive areas, and 500g/m? in severely corrosive
areas.

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

6.1.1.4 If painted steclwefk is to be bolted onto structures, it is imperative that the paint has

-~ been allowed to hard dry defore the steelwork is bolted onto structures. This is to
prevent the soft paint being damaged when tightening the bolts securing the steelwork
to the structures.

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

7.0 COATINGS AND WORKMANSHIP

7.1 All specified coatings shall be applied accordingMohe relevant specification and the
manufacturer’s instructions shall be followed.

7.2 Coatings shall not be applied under conditions that may be detrimental to the
effectiveness of the coating or the appearance of the paintedsufface.

7.3 When examined visually, the finished products shall have a\uniiérm appearance and
shall show no sign of damage. Damaged areas shall be repaired ¢0at for coat to obtain
the desired finish.

TENDERER'S SIGNATURE... ... ... ...

DATE.............
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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 "OF“CABLES

This specification covers Spoornet’s reglinements for the installation,
laying, terminating, jointing, testingland commissioning 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 cahl@s.
SABS 0142 - Code of practice for the wiring of premises.

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

SABS 763 - Hot-dip (galvanised) zifi§) coaging.
SABS 1339 - Cross-linked polyéthylene insulation of.electric cables.

SABS 1299 - Direct-acting ind%eating electrical measuring
instruments and their accessdries.

British Standard Institution

BS 5467 - Apmouxedsgables with thermosetting insulation for
electricity Supply.

BS 6480 -\Impregnated paper-insulated cables.

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

Speernet

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 tend€hing purposes, tenders shall
be based on the estimated quantities given in this schedule which
shall be completed in full apd veturned as part of the tender.

Complies/Does not comply

The importance of full compdetion of this schedule cannot be
overstressed as th¥s Will constitute the tenderer’s quotation.

Complies/Does not “eomply

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

Complies/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 the“requirements of
SABS Code of Practice 0142 and shall be tosheNsatisfaction of
Spoornet.

Comg?ieS[Does not comply

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

SAFETY INSTRUCTIONS

Work on the high ¢eltage equipment shall be carried out in

accordance withSthe Safety Instructions High Voltage Electrical
Equipment of#/Spoorngt.

Complies/Does mdt comply

AL} work™done must comply with the requirements of the MACHINERY
ANB OCCUPATIONAL SAFETY ACT, Act No. 6, 1983.

Complies/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

2.3

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 commence
before the Contractor is in possession of the relevant 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 laywing and jointing and before
commissioning of any cable th® Centractor shall carry out a final
"as laid" survey of the cable routes and submit plans on
transparencies suitable sffor reprbduction.

Complies/Does not comply

The cable route™plans“shall include the following information :
Overall lemgtl, type, size and voltage of each cable.

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

Compldes/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 atgscheduled
rates.

Complies/Does not comply

Should any underground service, water mains, road“pavement,
drainage system, building or any other stru€ture ‘he damaged by the
Contractor’s staff, it shall be reported immedidtely to the
Engineer, who shall arrange for the necéssarymrepairs. The
Contractor shall be responsible for 4helcost of repairs.

Complies/Does not comply

The removal of obstructions @long) the cable routes shall be
subject to the approval #f thewkrigineer and shall be paid for at
the agreed rates.

Complies/Does not ®emply

The Contractet shaW) not trench beneath any railway line without
departmentalNstpepvision. Should the contractor wish to carry out
such work, a mipimum of 14 working days notice is required by the
Engineer to arrange for the necessary supervision. The cost of such
supérvisiep 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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.10

.10.

11

11,

.12

2.
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 trenchgng
operations. Spoornet shall not be responsible for any damage to
other Services in close proximity when using mechanical e€Xgavators.

Complies/Does not comply

The Contractor shall provide shuttering in g1aces\where the danger
exists of the trench collapsing, and causing damage to formations
or other nearby structures.

Shuttering shall be paid for at seffeduled rates.

Complies/Does not comply

Trenches shall be as strndightNasfpossible and the bottom of each
cable trench shall be firm afld of smooth contour without sharp dips
or rises which may cause tenSile forces in the cable during
backfilling.

Complies/Does” not “ebmply

Trenches \shal I\#ave no sharp objects which may cause damage to
the cableldurting laying or backfilling.

Compdies/Does not comply

Thesunfinished 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.

PAGE 8



.13.

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 ip 'such a
manner as to prevent nuisance or damage to adjacent diiches,
railway lines, drains, gateways and other properties and Shall not
interfere with traffic.

Complies/Does not comply

Where, owing to certain considerations, this is/not possible the
excavated materials shall be removed friom si®eand be returned for
refilling the trench on completion ofi,laying.

Complies/Does not comply

When excavating close to raillway tracks, the ballast must be
covered by tarpaulins onpfotherusfieeting to prevent soiling.

Complies/Does not comply

Removal of accumuylatediwater or other Tiquid from trenches shall
be done by tife Comtpactor at his expense. The Contractor shall
provide ald pumpsyand appliances required to carry out this
operation. Wateyr or any other liquid removed shall be disposed of
without creatling any nuisance or hazard.

Compdies/Does not comply
Spoernet 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 thereff
remain the property of the Contractor and shall be remeved from the
site and disposed of by him.

Complies/Does not comply

Cable pulling and laying shall be done manu@llyjunless otherwise
approved by the Engineer. No cable shall bejsubjected to a tension
exceeding that stipulated by the cable manufdeturer.

IN TRENCHES

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

Low Voltage cables shallybe Spaced at a minimum of 150 mm apart
(centre to centre).

Pilot cables shall \be “taid beside the associated power cables.

High Voltdge“dndtow Voltage cables (and pilot cables not
associated witWHigh Voltage cable) shall be spaced at a minimum of
300 gmmwapart.

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

€ables 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 provided by others.
Separate lengths of pipe shall be properly jointed.

Complies/Does not comply

Pipes shall maintain or exceed the specified cable spacing.

Complies/Does not comply

Only one High Voltage cable shallgsbg 1aid per pipe.

Complies/Does not comply

Pipes shall extend at Tedst Iwm.6n either side of the road- or
pavement formations and(shall maintain the specified cable depth.
A1l pipes shall be gkadedwfor water drainage : the required grade
is 1:400.

Complies/Does” not “eomply

A11 cables ‘erossfings underneath railway tracks shall be in pipes
in acegrdance»with Chief Civil Engineer’s drawing FG 263.

IN\DUCTS AND BUILDINGS

Conerete 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 glassefibre or steel
suitably treated to prevent corrosion, Steel trays,\racKs and other
supports shall be galvanised in accordance wilth“SABSH763 when used
within 50 km of the sea or inland exposed gonditions.

Complies/Does not comply

UNDER BRIDGES AND IN TUNNELS

Where a cable route can onlyfbe “against the concrete wall of a
bridge or tunnel the cable_shall jbe supported on :

suitable brackets at 750,mm jintervals.
or
straining wife sectived at maximum 1 200 mm intervals.

Complies/Does wot comply

Bpdckets shall be of robust design and shall be galvanised and
padwtedsin 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 cables, Yat\least 300
mm of fill shall be provided between the two cabl@s«hIn addition a
concrete slab in accordance with Spoornets drawing 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 accommodated in ‘haidway formations shall be laid in
accordance with Chief Ciyil Engineer’s drawing No. FG 263.

Complies/Does notCeemply

SECURED TO POLES

Cables to, be terminated at disconnectors (isolators) mounted on
wood,«concrete or steel poles, shall be clamped onto such
stplctures) by means of stainless steel straps applied at such a
tensdon_ that the cable or cable sheath is not damaged. Straps shall
be Tegated 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 installed™byhthe
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 Beyterminated and connected to the respective

equipment, whether\provided by the Contractor or by others.

Complies/Deesghotsecomply

10.1.2 Jumpers, batween cable end boxes and disconnectors shall either be
shoft enbugh to be rigidly self supporting, or shall be supported
on\siitably placed pin insulators.

Complies/Does not comply

10,%.3 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.

10.1.

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 2gmm thick,
capable of withstanding a test voltage of 4 kV DC for gnelminute.

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 the table“enly as directed by
the Engineer. This bond shall be easddy! removable for testing
purposes.

Complies/Does not comply

Where for any reason a cdble ‘Gamfot be terminated, sufficient
length of cable shall be,leff to reach the cable end box position.
The cable shall be c@iled“and buried or otherwise protected, The
cable end of papeffNinsulated cables shall be capped immediately
with a plumbed, Pead seal. Other cables shall be sealed with
suitable tap¢.

Complies/Does ot comply

LV Cablessfand Pilot Cables)

A1 “eut ends of cables are to be sealed with suitable tape, or
other 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
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11.

11.1.

11.1.

11.1.

11.1.

11.1.

11.1.

11.

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 or “Gglour
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 apfotcing shall be adequate to carry
the prospective earth fault current.

Complies/Does not comply

A through joint sHall\only be permitted after every full drum
length of cable%

Complies/Doesshot.comply

Each _eable joint shall be identified by a non-corrodible label
fixéd seeurely to the top of the joint. Each label shall have
stamged_on it, in characters having a minimum height of 10 mm, the
dentification 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 reinstatedyas” follows:
Two 75 mm thick Tayers of soil sifted through & 6ymm mesh shall
be laid directly under and over the cablesftrespectively and
consolidated by hand ramming only.

Complies/Does not comply

Only soil with a thermal resjiST9w ity of 1,5 degrees C.m/watt, or
Tower may be used for this purpose.

Complies/Does not comply

When necessary imflaxted fill shall be arranged by the Contractor
and paid for atSscheduled rates.

Complies/Boessnot,comply

HV cables\shail, where Tikely to be mechanically damaged as

degfided by the engineer, be protected by concrete slabs (to Drawing
Now ,CEE_55/027367) to be supplied and laid by the Contractor on top
of the’sifted soil. These slabs shall be laid close-butted, convex
efideto 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

Pace 17



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 stxes§S or
damage the cable during compaction from the top.

A continuous plastic cable warning tape, to drawingNo.CEE-MA-
307 shall be laid directly above each HV cable, \50=imm below the
normal surface level and run for the full length of the cable
before completing the back-filling.

Complies/Does not comply

The back filled trench shall be maintained in a thoroughly safe
condition by the contractor for %he, duration of the contract.

Complies/Does not comply

A11 back filling of woad ®réssings shall be mechanically rammed.

Complies/Does . mot. comply

Final surfaciig of roads shall be restored by others unless called
for undenr\ "Scop€ of Work", Appendix 1.

Comiplies/Boes not comply

Concyete 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.

14.
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 any wastage
due to jointing and terminating.

Complies/Does not comply

When cable is drawn through pipes, only the portiom=kemaining in
the pipe will be paid for at the rates quot€d Fer\"as installed in
pipes".

Complies/Does not comply

Determination of trench volume for gteasurement purposes shall be
based on measured length andgSpégified width and depth. No

allowance shall be made where trenches have to be widened at the
bottom to accommodate cables,wcable joints and protection slabs.

Complies/Does not comply

The classificat%en\ofNdifferent types of ground for measurement
purposes shall be™"as follows:

Soft rock wilWNbe taken as broken or friable rock which can be
remoyed by pick or mechanical excavator or paving breaker. This
ingTudes™hard clay.

Hardyrock will be taken as rock which cannot be removed by a
méehanical 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 inspectdon 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 membef of the Contractor shall assist
Spoornet during the tesfs an@ shall carry out any remedial work
where necessary.

Complies/Does st comply

The contractor”shall notify the Engineer in writing 4 weeks before
the commissionisfg date and shall have carried out the following
site, 4ests before such date :

Complies/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:

PaGge 20



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 minute,

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 19/33 kMsShall be tested as specified in
appendix E, clause 1.4,%f SABS 1339, and cables rated up to
1,9/3,3 kV shall be tested=ds specified in appendix B, clause B.6,
of BS 5467.

Complies/DoeS net comply

Note :

Wheére,a fiew 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
theé”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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SPOORNET
(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 faultsWor defects due
to bad workmanship and/or faulty materials, and to“replaCe all
defective equipment or materials during the guanaffbee period.
Complies/Does not comply

15. Any defects that may become apparentmsduring the guarantee period
shall be rectified to the satisfaetHon 0f, 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 duwisig the guarantee period within 7 days of
his being notified“by\Spoornet of such defects.
Complies/Does not ‘eomply

15. Should the Gont#actor fail to comply with the requirements
stipubated above, Spoornet shall be entitled to undertake the
negéssarywrepair work or effect replacement of defective apparatus
orwmdterials, and the Contract shall reimburse Spoornet the total
costhef such repair or replacement, including the labour costs
inCurred 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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SPOORNET
(INFRASTRUCTURE) (POWER SUPPLIES)

SpeciFrcaTioN No. CEE.0023.90

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

M
) 1 o = S 0 L
.
Time :
D ettt e eeea e st e ae e ea e re s et roarensetve s Murrornon

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 protecthion
CEE-PK-14 Route marker, cable, electwmgal.
CEE-MA-307 Tape, cable warning, underground
FG 263 Accommodationg0f cables in Railway

formations”

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 warfjing
tape supplied ahd
installed

(clause 1273.5)

150 mm\d%a.\half round
congrete pipes supplied
and insBalled

(eTause 9.2.7.)

$50 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 metre
/cubic metre
/cubic mgtre

/cubic netre

Jm

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 mm sq
Othex sizes

Lbow 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

/cubic metre

/cubfesfetre

/m

TOTAL



ITEM NO.

16.2.2

16.3

16.3.1

16.3.2

17.0

17,4

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 Cables

..... COrega. . . MM
..... core L. .. mm
..... corev..... mm
..... core ..... mm

Installation 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 . ,..Nmm sq
..... corey. . o. mm sq
..... core W... mm sq
..... core®..... mm sq
17.3 Se€curing cables to
coptrete/tunnel walls
17.3C1 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 Cables

..... corand. . ,. mm sq
..... gore WL.. mm sq
..... core®..... mm sq
..... edre ..... mm sq

Cabde 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



SPOORNET
(INFRASTRUCTURE) (POWER SUPPLIES)
SPECIFICATION NoO
APPENDIX 3

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

19,0

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
terminations

----------

..........
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

dach

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\sq
95 mm sg

o mm sq
Qther, 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.0183 Issue 2002

1.0
1.1

1.2

2.0
2.1

3.0
3.1

3.2

4.0

5.0

5.1

5.1.1

5.2

5.3
6.0

6.1

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 complian€e or “pon-compliance with the
specification. This shall take the form of a separate dogument listing all the specification

clause numbers indicating the individual statement 8f comipligince or non-compliance.

The Schedule of Requirements, Quantitiesafg Priges, Appendix 1 to this specification
shall be fully completed by Tenderers. Failuse to submit a fully completed sheet may
preclude a tender from further consideration.

APPENDICES

The following appendices forin an integral part of this specification:
Appendix 1: 8chedutile of Requirements, Quantities and Prices.
GALVANISING ORSTEELWORK

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

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

Afteh 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

Page 3 of 6
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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 damagewef surfaces to a
minimum during transit.

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

Spoornet reserves the right to inspect the premises where this work is carried out at any
time during the duration of galvanising and primer painting,

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

TOP COATING

The topcoat shall be applied ditectly after erection of the steelwork in accordance with
procedures hereunder:

Damage of the primed\suifates shall be repaired, after erection, by the application of one
or more coats of atwo cemponent high build micaceous iron oxide pigmented polyamide
cured re-coatahle“epéxy coating e.g.: SIGMACOVER CM MIOCOAT or equivalent until
the original film thickness is obtained.

A topcodt of'afwo-component aliphatic isocyanate cured acrylic finish e.g.: SIGMADUR
GLOSS gfequivalent shall be applied according to the paint manufacturers instructions to
agsMinimumgdry film thickness of 50 microns. The topcoat shall be determined by whether
steelWweark 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

TENDERER'S SIGNATU

DATE:

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

END

.
O

Q‘fo
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Appendix 1
SCHEDULE OF REQUIREMENTS, QUANTITIES AND PRICES
1.0

END

FOR SPOORNET:

GRADE:
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SPOORNET
(INFRASTRUCTURE) (ELECTRICAL)

SpeciFicAaTION No. CEE.(0229.95

DRY-QUT AND REGENERATION OF INSULATING OIL 'AND RECLAIMING AND
DE-SLUDGING OF TRANSFORMERS

This specification covers Spoornet’s gfeqliirements for in situ dry-out and
de-sludging of power transformers andreclaiming insulating oil by means of
regeneration

Page 1
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SpecIFicaTtIoN No. CEE.0229.95
SCOPE

This specification covers Spoornet’s requirements for the dry-out
and de-sludging of power transformers and reclaiming of insulating
0il by means of regeneration.

REFERENCE AND STANDARDS

The following publication is referred to herein.

South African Bureau of Standards

SABS 555 : Mineral Insulating 0il1 for Transformers and Switch gear.

METHOD OF TENDERING

Tendering shall be in accordance with Spoornet (Infrastruéture)
(Electrical) specification CEE.0012.

Complies/Does not comply
Tendering prices shall be based on cost of the protess that will

achieve the results required as per clause §.0 fon, each individual
transformer described in Appendix 1,2 & 3.

Complies/Does not comply

Tenderer’s shall quote separately\for the replacement of lost oil if
required, (per litre).

Complies/Does not comply

Spoornet reserves the right*to inspect the Tenderer’s facilities
prior to awarding {the\\contract in order to ensure that suitable
equipment is ayailabTedfor the type of operation.

Complies/Deesdhotocomply
APPENBICES

Thefollowing appendices form an integral part of this
specification:

Appendix 1: Schedule of transformers to be regenerated.
Appendix 2: Schedule of transformers to be de-sludged.
Appendix 3: Schedule of transformers to be dried-out.
Appendix 4: Moisture content of 0il leaving transformer

at which dry-out process must be terminated
for various transformers temperatures.
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SpeciFicaTtIoN No. CEE.0229.95
TRANSFORMER DRY-OUT (DE-ENERGISED)

Note: Any moisture present in the transformer will be partly in the
0il and partly in the layers of solid insulation. Normally more
than 95 percent of moisture in the transformer is trapped in the
insulation and less than 5 percent in the 0il. Removal of moisture
from the solid insulation in situ is a slow process due to the slow
rate of diffusion of moisture between insulation and 0il. No quick
dry-out processes (eg 48 hours) will thus be accepted, as this will
dry-out the oil only and not the solid insulation.

The dry-out plant shall include a vacuum type drier, or alternative
dry-out method with suitable filter (see clause 6.2.1) to remove
the solid particles and a suitable pump (see clause 6.2.2).

Complies/Does not comply

The hoses between the dry-out plant and the transformer,shall have a
built-in earth conductor to avoid static electricity to be\charged
to a high potential. The filter and tanks in the plant shall also

be connected to earth.

Complies/Does not comply

The transformer tank shall not be subjetted te*a vacuum in excess
of the maximum possible indication ofsthe transformer name plate.

Complies/Does not comply

The 011 temperature inside_the transformer tank shall not exceed 90
degrees Celsius while thé dry~euwt process is in progress.

Complies/Does not comply

The silica gely,Cnystals in the transformer breather shall be
replaced at g£heystavt of the dry-out process and the colour change
shall be menitOred during the process. New crystals shall be
provided wWhen mdre than 50 percent of the crystals are coloured
pink.

Compdies/Does not comply

ON™POAD DRY-OUT

When using an on load dry-out plant the Contractor shall work in
close conjunction with the Regional Engineer Electrical staff, who
will Tay down the requirements for safe operation of the plant.

Complies/Does not comply

REGENERATION OF OIL (Purification)

In order to remove acidic and colloidal contaminants an activated
clay or Fuller’s earth process shall be used to achieve the results
required as per clause 9.0,

Complies/Does not comply
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7.2

SpeciFicaTION No. CEE.0229.95
The purification plant shall include provision for heating,
automatic vacuum degasser, and shall be able to draw a vacuum in
the transformer as well as circulate the oil in the transformer.

Complies/Does not comply

In the event of reclaiming of 0il only being required, the complete
volume of 0i1 in the transformer may be replaced with new or
factory regenerated oil as alternative to clause 6.1. When pumping
oil into electrical equipment, the following precautionary measures
shall be taken:

A paper filter (0,5 micron ) shall always be installed between the
pump and the equipment.

Complies/Does not comply

Pumps shall not have metal-to-metal friction which canaerelease
conductive metal particles into the oil.

Complies/Does not comply

The Contractor shall ensure that no air is £rapped, in the
transformer while new 0il is being added to\the/transformer. The
tenderer shall indicate what method will be US€d to prevent air
being trapped.

Complies/Does not comply

DE-SLUDGING OF TRANSFORMERS

The transformer shall be\de-sludged in situ, completely filled with
0il in accordance with the=following process:-

Complies/Does mot, comply

The oil shalNbe_heated and maintained at a temperature of
approximately 90 degrees Celsius in the transformer, where the
sludg@win \the” transformer will go from a solid to a solution, re-
entering the oil. A temperature of approximately 80 degrees Celsius
should be reached in the core of the transformer and shall then be
subjected to multiple passes of hot oil, for sufficient time to
disSolve the sludge inside the transformer. The dissolved sludge is
to be removed from the oil by passing the oil through an activated
clay or Fuller’s earth medium.

Complies/Does not comply

If required, and in agreement with Spoornet, the transformer may be
kept on load to minimise the amount of external energy to obtain
the laid down temperature of approximately 80 degrees Celsius in
the core.
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9.0
9.1

9.2

9.2.1

10.0
10.1

10.2

10.2.1

10.2.1.1

10.2.1.2

SpPecIFICATION No. CEE.0229.95
REPLACEMENT OF LOST OIL

On completion of the process the 0il level in the conservator shall
be at the original level prior to the commencement of the dry-out,
reclaiming or the de-sludging processes.

Complies/Does not comply
TESTS ON OIL

The o0il shall be tested by Spoornet immediately after completion of
the process to confirm compliance with the requirements of SABS 555
for both reclaiming and de-sludging. The requirements for
dielectric strength shall be 65kV.

Comply/Does not comply

During the filtration dry-out process the oil shall_be tested by
the contractor periodically and the process shalleystopped if the
moisture content in the oil leaving the transformer\cope is in
accordance with the moisture content values as Stipubated in
appendix 4.

Complies/Does not comply

Tests shall be carried out 2 weeks afterstermination of the dry-out
process to ensure that the moistuxefcontent in the oil is still
within the permissible limits” (see“Appendix 4).

Complies/Does not comply
PRECAUTIONARY MEASURES

If reclamatiop s _done*on the transformer oil in the main tank
with positivé head“pressure, a non-return check valve shall be
installed betweensrthe transformer and the outlet hose from the
filtration plant, in order to prevent excessive spilling of oil in
the eVentof failure of the outlet hose.

CompTies/Does not comply

An dutomatic isolating valve must be coupled to the transformer
valve on the inlet side of the plant which will be closed
automatically, in the event of a plant malfunction or when the oil
level in the tank drops due to an inlet hose failure.

Complies/Does not comply

The following protection alarms must be provided on the dry-out
plant if not attended full time:

Thermal motor failure.

Complies/ Does not comply

Pressure loss by using pressure switches.

Complies/ Does not comply
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SpeciFicaTioN No. CEE.0229.95

10.2.1.3 The plant must have a leak proof base, with an automatic detection
device to shut off the plant.

Complies/ Does not comply

10.2.2 The above alarms can be coupled via the Spoornet tellecontrol to
give an alarm indication to Electrical Control.

10.2.3 Precautionary measures shall be taken to prevent environmental
pollution.

Complies/Does not comply
11.0 INSPECTION

11.1 Spoornet reserves the right to be present during any stage_of the
process and must be timeously advised of dates of recommedcement of
any process.

Complies/Does not comply
12.0 GUARANTEE

12.1 The Contractor shall guarantee the transformer 0il for a period of
12 months after the reclaiming and de-sludging”process has been
completed to comply with the requirements of clause 9.1, except for
dielectric strength and water content.

Complies/Does not comply

12.2 The moisture content of g£he tranSformer shall be guaranteed to
comply with the requirements/of clause 9.2.1.

Complies/ Does noti“eomply

12.3 Should the ofl failthe tests as stated in clause 9.0, the
Contractoryshall repeat the process at his own cost.

Complies/Does® not comply

CHIEF ENGINEER (INFRASTRUCTURE)
(ELECTRICAL)
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SpeciFicAaTION No. CEE.0229.95
APPENDIX 1
Page 1 ofF 1

SCHEDULE OF TRANSFORMERS TO BE REGENERATED

Identification / Location:

1. Type of transformer:

2. Volume of o0il inside transformer: Titres.

0i1 Properties Before After |After 12 Months

. Acid content (mg KOH/g o0il):

. Moisture content (ppm):

Dielectric strength (kV):

o W

. Sludge content (< 0,02%):

Identification / Location:

1. Type of transformer:

2. Volume of o0il inside transformer: Titres.

0i1 Properties Before After |After 12 Months

. Acid content (mg, KQH/g #i1):

. Moisture content (ppm):

Dielectrige”strength (kV):

A o e W

. Sludge Content (< 0,02%):

CHIEF ENGINEER (INFRASTRUCTURE)
(ELECTRICAL)

REFERENCE :
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APPENDIX 2
PaAGe 1 oF 1

SCHEDULE OF TRANSFORMERS TO BE DE-SLUDGED

Identification / Location:

1. Type of transformer:

2. Volume of o0il inside transformer: litres.

0il Properties Before After |[After 12 Months

3. Acid content (mg KOH/g 0il):

4. Moisture content (ppm):

5. Dielectric strength (kV):

6. Sludge content (> 0,02%):

Identification / Location:

1. Type of transformer:

2. Volume of 0il inside transformer: litres,

0i1 Properties Before After |After 12 Months

3. Acid content (mg,K@H/g #i1):

4. Moisture content (ppm):

5. Dielectrigr/strength (kV):

6. Sludge”content (> 0,02%):

CHIEF ENGINEER (INFRASTRUCTURE)
(ELECTRICAL)

REFERENCE :



SpeciFicaTION No. CEE.0229.95
APPENDIX 3
PAGe 1 ofF 1

SCHEDULE OF TRANSFORMERS TO BE DRIED-OUT

Identification / Location:

1. Type of transformer:

2. Volume of o0il inside transformer: litres.
3. Maximum permissible tank vacuum: torr
0i1 Properties Before After After 2 Weeks

4. Moisture content (ppm):

5. Transformer oil temp (deg C)

6. Dielectric strength (kV):

Identification / Location:

1. Type of transformer:

2. Volume of o0il inside transformer: litres.
3. Maximum permissible tanK“wacuum: torr
0i1 Properties Before After After 2 Weeks

4. Moisture content (ppm):

5. Transformef oil temp (deg C)

6. Dieleetrie strength (kV):

CHIEF ENGINEER (INFRASTRUCTURE)
(ELECTRICAL)

REFERENCE :
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APPENDIX 4

PAGE 1 ofF 1

MOISTURE CONTENT OF OIL LEAVING TRANSFORMER AT WHICH DRY-OUT PROCESS
MUST BE TERMINATED FOR VARIOUS TRANSFORMER TEMPERATURES.

0il1 Temperature | Moisture Content | 0i1 Temperature | Moisture Content
Degrees Celsius of 0il Degrees Celsius of 0il
ppm (mg/kg ) ppm (mg/kg)

10 1,5 55 16,0

15 2,0 60 21,0

20 2,5 65 28,0

25 3,3 70 35,5

30 4,2 75 44,0

35 5,5 80 54,0

40 7,2

45 9,3

50 12,0

Note 1: This table is based on moisture content of not more than

2,0 percent in the=paper.
Note 2: The oid “temperature shall be the top oil temperature of the
tranSfopmers
Note 3: For“temperatures falling in between the numbers in the
table, use the next lower value.

CHIEF ENGINEER (INFRASTRUCTURE)
(ELECTRICAL)

REFERENCE :



	007a Part C1 Agreement and contract data YES.pdf
	007b Part C2 Pricing Data YES.pdf
	007c Part C3 Scope of Work YES.pdf
	007d Contract Data YES.pdf
	008 BBB1267_VER_10.pdf
	008 CEE 0045 issue 2002_1.pdf
	008 CEE-0023_ISS_90.pdf
	008 CEE-0183_ISS_2002.pdf
	008 CEE-0229_ISS_95.pdf

