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Transnet Freight Rail RFQ No. ERAC NS 00032 8193 CIDB
A Division of Transnet Limited Indoor equipment for Ireagh traction substation

PART T2: RETURNABLE DOCUMENTS / SCHEDULES

T2.1 LIST OF RETURNABLE DOCUMENTS

The tenderer must complete the following returnable documents:

1.0 Returnable documents required for tender evaluation purposes
No Returnable Documents \\
1 Letter of Good Standing with the Compensation Commissioner
2 Safety Plan and Fall Protection Plan in accordance with the CqnStruction Regulations of
2003 and Transnet's E4E
3 | Quality Assurance/control Plan
4 | Environmental Management Plan
5 | Certified copy of CIDB certification
6 | Proposed Organization and Staffing
7 | Certified Copy of Share Certificates C
8 | Certified Copy of Certificate of In X and CM29 and CM9
9 Certified Copy of Identity Doc@ of Shareholders / Directors / Members (where
applicable)
10 Original or certified canc heque OR original or certified letter from the bank verifying
and signature)
11 ertified Tax Clearance Certificate
12 n certificate
from the Accountant/Auditor confirming most recent annual turnover and
13 black ownership in the company AND/OR certified BBBEE certificate and
m an accredited rating agency
me and method statement
. ment of compliance or non-compliance with all clauses of the Scope of Works and all
o the technical specifications.
The clause-by-clause statement of compliance shall take the form of a separate document
listing all the clause numbers of all the above specifications indicating the individual
statement of compliance or non-compliance. Tenderers shall motivate a statement of non-
compliance.
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Transnet Freight Rail RFQ No. ERAC NS 00032 8193 CIDB
A Division of Transnet Limited Indoor equipment for Ireagh traction substation

T2.2 RETURNABLE SCHEDULES

The tenderer must complete the following returnable schedules:

2.0 Returnable Schedules required for tender evaluation purposes

No Returnable schedules

1 Certificate of Attendance of Information Briefing Session or site inspection KXY
2 | Certificate of Authority for Signatory (Resolution by Board) v
3 | Schedule of Tenderers experience {
4 | Schedule of Subcontractors (where applicable)

5 | Certificate of authority for joint ventures (where applicabl

6 | Schedule of Plant and Equipment (Tools and Machinery)

7 | Foreign Exchange Rate Information (where appli

8 | Record of Addenda to Tender Document

9 | Supplier declaration form Duly compl Supplier declaration form)

10 | Compulsory enterprise Question e@

11 | Approach paper, which respend the proposed scope of works.

12 | Experience of Key Staff orm of Curriculum Vitae

13 Transnet SOC limi ctual safety clauses which will form part of any resulting

contract.
14 | Proposed an‘n and qualifications
15 | Labou Mt Schedule
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Transnet Freight Rail RFQ No. ERAC NS 00032 8193 CIDB
A Division of Transnet Limited Indoor equipment for Ireagh traction substation

3.0

3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
3.10
3.11
3.12
3.13

3.14
3.15

2

Returnable Schedules that will be incorporated into the contract

Certificate of attendance of information briefing session/site inspection
Certificate of Authority for Signatory (Resolution by Board)

Schedule of Tenderers experience

Schedule of Sub-contractors

Certificate of authority for joint ventures (where applicable)

Schedule of Plant and equipment

Foreign Exchange Rate Information (where applicable)

Record of Addenda to Tender Document

Supplier declaration form duly completed (SDF)

Compulsory Enterprise Questionnaire

Approach paper, which responds to the proposed scope of works. \“
Experience of key staff in the form of Curriculum Vitae

Transnet SOC Limited contractual safety clauses which will form part o esulting

contract
Proposed amendments and qualifications.

N O
O
O
(O\*
Q\
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1ransnet Freight Rail RFQ No. ERAC NS 00032 8193 CIDB
A Division of Transnet SOC Limited Indoor equipment for Ireagh traction substation

CERTIFICATE OF ATTENDANCE AT INFORMATION BRIEFING SESSION/SITE
INSPECTION

This is to certify that

(Tenderer)
of

(address)

was represented by the person(s) named below at the compulsory site meeting held for all

tenderers at (location) on (dat ‘% arting
at We acknowledge that the purpose of the meeting was cquaint
ourselves with the Site of the Works and/or matters incidental to doing t Weoiﬁed in
the tender documents in order for us to take account of eve cessary when

compiling our rates and prices included in the tender.

Ireagh substation - Representative (TFR) - SignatureA

Date

Particulars of person(s) attending the meeting/ ';spections:

Name: Signature

Capacity:

Attendance o Ave persons at the meeting is confirmed by the Employer's
representative, ely:

Signature

Date and time
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1ransnet Freight Rail RFQ No. ERAC NS 00032 8193 CIDB
A Division of Transnet SOC Limited Indoor equipment for lreagh traction substation

RESOLUTION OF BOARD OF DIRECTORS

Name of firm

It was vresolved at a meeting of the Board of Directors held on
that

FULL NAME(S) SIGNATURE

N

L—o, sign

in his capacity of is/fare hereby authorised {o enter
and execute and complete any documents relating to Tenders and/or Cont he supply

of goods and services. O
\ Confirm: Date

N
GO

FULL NAME
CHAIRMAN
FULL NAME
\ SECRETARY
Certified true copy:

SIGNEDQ ON THIS DAY OF

2\
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1ransnet Freight Rail RFQ No. ERAC NS 00032 8193 CIDB
A Division of Transnet SOC Limited Indoor equipment for Ireagh traction substation

SCHEDULE OF THE TENDERER’S EXPERIENCE

The following is a statement of similar work successfully executed by myself/ourselves:
Value of work

Employer, contact Description of contract inclusive of VAT Date
person and telephone (Rand) completed
number
Y]

"

RS

N
QO

W
Signed Date

Name Position

Tenderer
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1ransnet Freight Rail
A Division of Transnet SOC Limited

RFQ No. ERAC NS 00032 8193 CIDB

Indoor equipment for Ireagh traction substation

SCHEDULE OF PROPOSED SUBCONTRACTORS

contract.

We notify you that it is our intention to employ the following Subcontractors for work in this

If we are awarded a contract we agree that this notification does not change the requirement
for us to submit the names of proposed Subcontractors in accordance with requirements in the
contract for such appointments. If there are no such requirements in the contract, then your
written acceptance of this list shall be binding between us.

We confirm that all subcontractors who are contracted to construct a house are registered as
home builders with the National Home Builders Registration Council.

Name and address of Nature and extent of work | Previous experience with
proposed Subcontractor Subcontractor.
1. 2\
2' O
3, Q
4,
W\
5.
1\ Q
Signed Date -
Name ........................................................... POSition AL LA 0108180 e YT 3P Y —— 4 44411
Tenderer e L T S L T T ———e e e S
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1ransnet Freight Rail

A Division of Transnet SOC Limited

RFQ No. ERAC NS 00032 8193 CIDB

Indoor equipment for Ireagh traction substation

CERTIFICATE OF AUTHORITY FOR JOINT VENTURES

This Returnable Schedule is to be completed by joint ventures.

We, the undersigned, are submitting this tender offer in Joint Venture and hereby authorise

, authorised signatory of the company

in the capacity of lead partner, to sign all documents in connection with the tender offer and

any contract resulting from it on our behalf.

NAME OF FIRM ADDRESS DULY AUTH%?ISED
SIGN Y
Lead partner
N

nation

4

Signature. . ...........
Name ........
Designation

N

N
C)O

Signature. . .. ....... ..
Name ........
Designation

Q\

Signature. .. ..........
Name ........
Designation
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1ransnet Freight Rail RFQ No. ERAC NS 00032 8193 CIDB
A Division of Transnet SOC Limited Indoor equipment for Ireagh traction substation

SCHEDULE OF PLANT AND EQUIPMENT

The following are lists of major items of relevant Plant and Equipment that l/we presently own
or lease and will have available for this contract or will acquire or hire for this contract if my/our

tender is accepted.

(a) Details of major Plant and Equipment that is owned by and immediately available for
this contract.

Quantity Description, size, capacity, etc.
4@
Attach additional pages if more space is required.
(b) Details of major Plant and Equipment that will be hired, or aa@ for this contract if
my/our tender is acceptable. 4
Quantity Description, size, capacity,

O

\

Atta nal pages if more space is required.
Signed Date
Name Position
Tenderer
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1ransnet Freight Rail RFQ No. ERAC NS 00032 8193 CIDB
A Division of Transnet SOC Limited Indoor equipment for Ireagh traction substation

FOREIGN EXCHANGE RATE INFORMATION REQUIRED TO BE FURNISHED BY
TENDERERS.

1. Particulars of the exchange rate on which prices are based:

(Foreign currency) equals R (South African currency)

Note: Tenderers who offer imported material shall base their tenders on the selling
rate of exchange that ruling on the last working day of the month prior to the
closing date of tenders.

2, The percentage of the tender prices which is to be remitted by the Tenderersyfiom South
Africa to another country is % of the f.o.b./c. and f./f.o.r. in bond|price (delete
those not applicable).

Note: @) The percentage quoted above will be deemed to“apply even though a
portion only of the item(s) tendered for is accepted!

(2) Adjustment in respect of variation in exchafge rate will be allowed only on the
percentage of the tendered price quotéd aboves

3. The tendered price shall be computed at thesfate of @xchange stated by the Tenderer in
paragraphs 1 and 2 above as applied to theperCentage of the tendered price quoted.

4. Transnet Freight Rail will accept for its acgount, in respect of such percentage of the
tendered price as will be affectéd by _thefate of exchange, any variation between the
rate mentioned in paragraph 1 above, and the rate ruling at the date when payment for
the goods is made by Transhet Freight Rail; provided that if the Contractor is required to
remit the whole or pqrtion of the contract price to another country in payment for goods
or portion thereof pfiorto\receiving payment from Transnet Freight Rail, the date(s) of
such remittance(®) shall be deemed to be the date(s) of payment by Transnet Freight
Rail for the purpeses of'this paragraph.

5. In thegddbseneg\of a specific indication by the Contractor at the time of tendering that the
provisoso paragraph 3 will apply, it will be assumed that the Contractor desires the
ddjustment to be effected by reference to the date on which actual payment is made by
JLransnet Freight Rail.

69 \(3) The Contractor shall, if so required, furnish documentary proof to establish that the
percentage of the contract price specified by him in paragraph 2 has actually been
remitted to another country and the rate of exchange at which that was done.

(b) Whenever the Contractor is required to remit the whole or portion of the contract
price, to another country as contemplated in the proviso to paragraph 2 above, he
shall notify Transnet Freight Rail forthwith and fumish documentary evidence of
such remittance and of the rate of exchange at which that was done.

7. Invoices in respect of goods supplied must reflect the amount remitted or to be
remitted to another country and the amount to be retained in South Africa.
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1ransnet Freight Rail RFQ No. ERAC NS 00032 8193 CIDB
A Division of Transnet SOC Limited Indoor equipment for Ireagh traction substation

The Contractor shall take out forward cover for all imported materials and
services within 14 days of award of the contract. Proof shall be submitted to
the Project Manager of the contract. The cost of forward cover shall be
invoiced separate from the contract invoices and shall not be included in the
tender price.

SIGNATURE OF TENDERER

DATE:

ADDRESS:

R

Tender Data
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1ransnet Freight Rail RFQ No. ERAC NS 00032 8193 CIDB
A Division of Transnet SOC Limited Indoor equipment for Ireagh traction substation

RECORD OF ADDENDA TO TENDER DOCUMENTS

We confirm that the following communications received from the Employer before the
submission of this tender offer, amending the tender documents, have been taken into account
in this tender offer:

Date Title or Details
1.
2,
3 \\
4 {
5.
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1ransnet Freight Rail RFQ No. ERAC NS 00032 8193 CIDB
A Division of Transnet SOC Limited Indoor equipment for Ireagh traction substation

TRANSNET SUPPLIER DECLARATION/APPLICATION
The Financial Director or Company Secretary

Transnet Vendor Management has received a request to load your company on to the
Transnet vendor database. Please furnish us with the following to enable us to process this
request:
1. Complete the “Supplier Declaration Form” (SDF) on page 2 of this letter
2.  Original cancelled cheque OR letter from the bank verifying banking details (with
bank stamp)
3. Certified copy of Identity document of Shareholders/Directors/Members (where
applicable)
Certified copy of certificate of incorporation, CM29 / CM9 (name change)
Certified copy of share Certificates of Shareholders, CK1 / CK2 (if CC)
A letter with the company’s letterhead confirming physical and postal addressgs
Original or certified copy of SARS Tax Clearance certificate and Vat registration
certificate
A signed letter from the Auditor / Accountant confirming most recent annual turnover
and percentage black ownership in the company AND/OR BBBEE\ceriificate and
detailed scorecard from an accredited rating agency (SANAS rigmber).
NB: = Failure to submit the above documentation™WwillNdelay the vendor
creation process.
« Where applicable, the respective Transfiet busimess unit processing
your application may request further information from you. E.g. proof of
an existence of a Service/Business gontractbetween your business and
the respective Transnet business unitsétc.

Noos

o

IMPORTANT NOTES:

a) If your annual turnover is less ghan R&smillion, then in terms of the DTI codes,
you are classified as an Exempted Micro Enterprise (EME). If your company is
classified as an EME, please\includ&’in your submission, a signed letter from your
Auditor / Accountant confirgiing, your company’s most recent annual turnover is less
than R5 million anderéentage of black ownership and black female ownership in
the company ANDIORsBBBEE certificate and detailed scorecard from an accredited
rating agency (e.@, permédnent SANAS Member), should you feel you will be able to
attain a better BBBEE Score.

b) If youfandual turnover is between R5 million and R35million, then in terms of
the”DT| €ode€S, you are classified as a Qualifying Small Enterprise (QSE) and you
claipramspecific BBBEE level based on any 4 of the 7 elements of the BBBEE score-
cardy)please include your BEE certificate in your submission as confirmation of your
status.

NB: BBBEE certificate and detailed scorecard should be obtained from an accredited
rating agency e.g. permanent SANAS Member).

c) Ifyour annual turnover is in excess of R35million, then in terms of the DTI codes,
you are classified as a Large Enterprise and you claim a specific BEE level based on
all seven elements of the BBBEE generic score-card. Please include your BEE
certificate in your submission as confirmation of your status.

NB: BBBEE certificate and detailed scorecard should be obtained from an accredited
rating agency (permanent SANAS Member).
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1ransnet Freight Rail
A Division of Transnet SOC Limited

RFQ No. ERAC NS 00032 8193 CIDB

Indoor equipment for Ireagh traction substation

d) To avoid PAYE tax being automatically deducted from any invoices received
from you, you must also contact the Transnet person who lodged this request on
your behalf, so as to be correctly classified in terms of Tax legislation.

e) Unfortunately, No payments can be made to a vendor until the vendor has been

registered, and no vendor can be registered until the vendor application form,
together with its supporting documentation, has been received and processed.

f) Please return the completed Supplier Declaration Form (SDF) together with the
required supporting documents mentioned above to the Transnet Official who
is intending to procure your company’s services/products in order that he/she
should complete and Internal Transnet Departmental Questionnaire before
referring the matter to the appropriate Transnet Vendor Master Office.

Regards,

Transnet Vendor/Supplier Management [please substitute this with your relevant Tranﬁnet
department before sending this document out]

Supplier Declaration Form

=\

Company Trading Name

Company Registered
Name

Proprietor

Company Registration Number Or ID Number If A Sole

Form of entity CcC

Trust

Pty Ltd m&k

Sole

Partnership Proprietor

VAT number (if
| registered)

Company Telephone
Number

Company Fax Number

Company E-Mail Address

Company Website
Address

N

Bank Name

Postal

Bank Account
Number

Address

| Code |

Physical

| Code |

Annual  Turnover
Financial Year)

Range

(Last

<R5
Million

R5-35 million

> R35
million

Does Your Company Provide

Products

Services

Both

Area Of Delivery

National

Provincial

Local

Is Your Company A Public Or Private Entity

Public

Private

Certificate

Does Your Company Have A Tax Directive Or IRP30

Yes

No

Main  Product Or
Stationery/Consulting)

Service

Supplied (E.G.:

Tender Data
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1ransnet Freight Rail
A Division of Transnet SOC Limited

RFQ No. ERAC NS 00032 8193 CIDB
Indoor equipment for Ireagh traction substation

BEE Ownership Details

% Black % Black women % Disabled
Ownership ownership person/s ownership
Does your company have a BEE certificate Yes \ No
What is your broad based BEE status (Level 1t0 9/

Unknown)

How many personnel does the firm employ Perrr](anen Part time

Transnet Contact Person
Contact number

Transnet operating division
Duly Authorised To Sign For And On Behalf Of Firm / Organisation

Designation
Date

Name

Signature
Stamp And Signature Of Commissioner Of Oath

Name Date
: Telephone
Signature No.

her with the
icial who is

NB: Please return the completed Supplier Declaration Form (

required supporting documents mentioned above to the Tgans
intending to procure your company’s serviceslproductg. !

2. VENDOR TYPE OF BUSINESS

ts)

(Please tick as applicable) (* - Minimumg
21 Indicate the business sect\in ich your company is involved/operating:

| Agriculture ining and Quarrying
Manufacturing Construction
Electricity, Gas and : - .
Water \ Finance and Business Services

Wholesale Trade, Commercial Agents and Allied
Services

Transport, Storage and Communications

Other (Specify)

Personal Services

Principal Business
Activity *

Types of Services
Provided

Since when has the firm
been in business?

2.2 | What is your company’s annual turnover (excluding VAT)? *

<R20k [ >R20k >R0.3m |[>R1m |[>R6m |>R11m | >R16m | >R26m | >R31m | >R35
<R0.3m | <R1m <R5m | <R10m | <R15m | <R25m | <R30m | <R34m | m
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1ransnet Freight Rail RFQ No. ERAC NS 00032 8193 CIDB
A Division of Transnet SOC Limited Indoor equipment for Ireagh traction substation

2.3 Where are your operating/distribution centres situated *

3. VENDOR OWNERSHIP DETAIL

(Please tick as applicable) (* - Minimum requirements)
[ 3.1 | Did the firm previously operate under another name? * |
YES [NO | | \)
3.2 If Yes state its previous name:* |

Registered Namg
Trading Name
3.3 | Who were its previous owners / partners / directors?*

SURNAME & INITIALS ID NUM

=

3.4 List Details of current partners ietors and shareholders by name,
identity number, citizenship, sté and ownership as relevant: *
SURNAME | IDENTITY CITI- DIS- | GEND DATE OF % %
& INITIALS | NUMBER | ZENSHIPY HDI | ABLED ER OWNERSHl OWN | VOTIN
ED G

\

istidetails of current directors, officers, chairman, secretary etc.
of the firm: *
IDENTITY | TITLE DIS - | GENDER % OF TIME CONTACT
NUMBER ABLED DEVOTED TO | NUMBER
THE FIRM
3.6 List details of firms personnel who have an ownership interest in
another firm: *
| SURNAME | IDENTITY | NAME & | TITLEIN [ % | TYPE OF ]
Tender Data Page 13 of 28 T2.2
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1ransnet Freight Rail
A Division of Transnet SOC Limited

RFQ No. ERAC NS 00032 8193 CIDB
Indoor equipment for Ireagh traction substation

& INITIALS

NUMBER

ADDRESS OF
OTHER FIRM

OTHER FIRM

OWNED

BUSINESS
OF OTHER
FIRM

[ 4. VENDOR DETAIL

(Please tick as applicable)

(* - Minimum requirements)

4.1 How many personnel does the firm employ? *
BLACK | WHITE |[COLOURED | INDIAN | OTHER TOTAL
Permanent “\
Part Time
411 | In terms of above kindly provide numbers on women an personnel? *
BLACK WHITE |COLOURED | INDIAN TOTAL
Women
Disabled
4.2 Provide Details of Contact Person/s Responsible for Broad Based Black
i Economic Empowerment (BBBEE) i ompany *

SURNAME

INITIALS

ATION

TELEPHONE NO.

awarded to your company /

u are successful in the tender/contract (where applicable) and this is
organisation, will this have a positive

A:‘ impact on your employment plans? *
YE [ NO | |
4.2.5 If yes (above) kindly provide the following information:
BLACK WHITE |COLOURE | INDIAN OTHER TOTAL
D
Permanent
Part Time
| 4.2.6 [ In terms of above kindly provide numbers on woman and disabled personnel: |
BLACK WHITE | COLOURED | INDIAN OTHER TOTAL
Women
Tender Data Page 14 of 28 T2.2
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1ransnet Freight Rail RFQ No. ERAC NS 00032 8193 CIDB

A Division of Transnet SOC Limited Indoor equipment for Ireagh traction substation
Disabled | | | | | | J

4.2.7 | Are any of your members/shareholders/directors ex employees of Transnef

YES | | NO | |

4.2.8 | Are any of your family members employees of Transnet? |

[ERYESE = [EENDET |
[ 4.2.9 | If Yes to points 4.2.7 & 4.2.8, list details of employees/ex-employees |
SURNAME IDENTITY | NAME & TITLE IN % TYRPEQOF
& INITIALS NUMBER ADDRESS OF OTHER FIRM | OWNED BUSINESS
OTHER FIRM OF OTHER
FIRM
-

Internal Transnet Departmental Questionnaire (for office use only) 4
Section 1: To be completed by the Transnet Requesting / Sourcing Department
TFR TRE TPT TPL TNPA N |
Creat Amen Block Unbloc o) ergency I
Exten Delete Undel
Supplier's trading name
Supplier’s registered name

Please indicate if the Supplier has a contract with so shet Y N
oD es 0

If yes please submit a copy of the letter of
award
a) What is being procured from the s

i. Products only N \Yes No

ii. Services only A NXes No
iii. Labour only Yes No
iv. Mix of services and p Yes No

Yes No
to questions Il, lll, IV or V in paragraph a) above, please indicate

ional Divisions’ decision making bodies / Strategic Supply
team for a directive /decision on tax withholding from payments to this

| No_| |

c) If your reply to (b) is “NO”, please furnish ]

d) Certification and Approval of proposed Vendor Creation/Unblocking/Other Changes by
Transnet Official with Appropriate Delegated Authority :

Tender Data Page 15 of 28 T2.2
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1ransnet Freight Rail
A Division of Transnet SOC Limited

RFQ No. ERAC NS 00032 8193 CIDB
Indoor equipment for Ireagh traction substation

I HEREBY CERTIFY THAT THE TRANSNET DETAILED PROCUREMENT PROCESS

(DPP) / PROCUREMENT MECHANISM HAS IN ALL RESPECTS BEEN ADHERED TO
AND | THEREFORE APPROVE THE PROPOSED VENDOR
CREATION/APPROVAL/OTHER CHANGES TO BE EFFECTED ON THE VENDOR

MASTER
Grade ‘ ‘ | DTte‘ | ‘ _ Sianature
Tel No: | Fax |
Section 2: To be completed by the BEE Department (this section is for
NARROW BASED (NB) BROADBASED (BBBEE)
QSE:
CONTB. | EME: LARGE:
BEE O BWBE DPBE MR LEVEL | <R5m >R5m ~R35m VALIDITY DATE
<R35m |
Grade Date ignature

4\&
<
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RFQ No. ERAC NS 00032 8193 CIDB
Indoor equipment for Ireagh traction substation

1ransnet Freight Rail
A Division of Transnet SOC Limited

COMPULSORY ENTERPRISE QUESTIONNAIRE

The following particulars must be furnished. In the case of a joint venture, separate
enterprise questionnaires in respect of each partner must be completed and submitted.

Section1: Nameofenterprise: ............ it iennnrririrennnettertnnananssss
Section 2: VAT registration number,ifany:............ ... it
Section 3: CIDB registration number,ifany: ............ ... i i,
Section 4: Particulars of sole proprietors and partners in partnerships

Name* Identity number*

Personal income ta)({h:’ber*

* Complete only if sole proprietor or partnership and attach separ: ge if more than 3

partners

Section 5: Particulars of companies and close rations
Company registration number. . . .......... O .............................

Section 6: Record in the ice of the state
Indicate by marking t evant boxes with a cross, if any sole proprietor, partner in a
partnership or direc anager, principal shareholder or stakeholder in a company or close
corporation is€urgently or has been within the last 12 months in the service of any of the
following:
O er of any municipal council O an employee of any provincial department,
g‘ ember of any provincial legislature national or provincial public entity or
a member of the National Assembly constitutional institution within the meaning

or the National Council of Province

[0 a member of the board of directors of
any municipal entity

0 an official of any municipality or
municipal entity

of the Public Finance Management Act,
1999 (Act 1 of 1999)

a member of an accounting authority of
any national  or provincial public entity

an employee of Parliament or a provincial
legislature

If any of the above boxes are marked, disclose the following:

Tender Data
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1ransnet Freight Rail RFQ No. ERAC NS 00032 8193 CIDB

A Division of Transnet SOC Limited Indoor equipment for Ireagh traction substation
Name of sole proprietor, | Name of institution, public office, | Status of service
partner, director, | board or organ of state and (tick appropriate
manager, principal | position held column)
shareholder or Current | Within
stakeholder last 12

months
K
*insert separate page if necessary {

Section 7: Record of spouses, children and parents in the service
Indicate by marking the relevant boxes with a cross, if any spou

proprietor, partner in a partnership or director, manager, principa
in a company or close corporation is currently or has been within t

the service of any of the following:
{ Qof any provincial department,
o provincial public entity or

0 a member of any provincial n nal institution within the meaning
legislature of the Public Finance Management Act,

0O a member of the Nation (Act 1 of 1999)
Assembly or the National Codngil\ O a member of an accounting authority of any
of Province national  or provincial public entity

0 a member of the 00 an employee of Parliament or a provincial

directors of any munici ity legislature
0 an official of any ic

ity or
municipal epti

eholder or stakeholder
ast 12 months been in

O a member of any municipal O an
council natj

, child | Name of institution, public office, | Status of service
board or organ of state and (tick appropriate
‘:‘ position held column)
Current | Within
last 12
months
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*insert separate page if necessary

The undersigned, who warrants that he / she is duly authorized to do so on behalf of the

enterprise:

i) authorizes the Employer to obtain a tax clearance certificate from the South African
Revenue Services that my / our tax matters are in order,;

ii) confirms that the neither the name of the enterprise or the name of any partner, manager,
director or other person, who wholly or partly exercises, or may exercise, control over the
enterprise appears on the Register of Tender Defaulters established in terms of the
Prevention and Combating of Corrupt Activities Act of 2004,

i) confirms that no partner, member, director or other person, who wholly or partly exercises,
or may exercise, control over the enterprise appears, has within the last five years been
convicted of fraud or corruption;

iv) confirms that | / we are not associated, linked or involved with any other tendering entities
submitting tender offers and have no other relationship with any of the tenderers or those
responsible for compiling the scope of work that could cause or be interpreted a Q conflict
of interest; and

iv) confirms that the contents of this questionnaire are within my personal knowlédge and
are to the best of my belief both true and correct.

Signed Date O _
Name Position _ I
Enterprise

name

R
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EVALUATION SCHEDULE: APPROACH PAPER

The approach paper must respond to the scope of work and outline the proposed approach /
methodology including that relating to health and safety. The approach paper should articulate
what value add the tenderer will provide in achieving the stated objectives for the project.

The tenderer must as such explain his / her understanding of the objectives of the assignment
and the Employer's stated and implied requirements, highlight the issues of importance, and
explain the technical approach they would adopt to address them. The approach paper should
explain the methodologies which are to be adopted, demonstrate the compatibility of those
methodologies with the proposed approach. The approach should also include a quality plan
which outlines processes, procedures and associated resources, applied by whom and when,
to meet the requirements and indicate how risks will be managed and what contribution can be
made regarding value management.

The tenderer must attach his / her approach paper to this page. The approach paper should
not be longer than 8 pages.

The scoring of the approach paper will be as follows:

Technical approach and methodology

Poor The technical approach and / or methodology is pofr / isjunlikely to satisfy
(score 40) | project objectives or requirements. The tenderer hag mistinderstood certain
aspects of the scope of work and does not deal with the critical aspects of the

project.
Satisfactor | The approach is generic and not tailoréd t@ address the specific project
y objectives and methodology. The approdch does not adequately deal with the

(score 70) | critical characteristics of the projéct.

The quality plan, manner in swhichiiskds to be managed etc is too generic. ]
Good The approach is specifically taildred to address the specific project objectives
(score 90) | and methodology and is sufficiehtly flexible to accommodate changes that may
occur during executien.Whe quality plan and approach to managing risk etc is
specifically tailoréd, to, theicritical characteristics of the project.

Very good | Besides megfinggthe“good” rating, the important issues are approached in an
(score 100) | innovativetandéeffigient way, indicating that the tenderer has outstanding
knowledge of, state-of-the- art approaches.

The “appreach paper details ways to improve the project outcomes and the
duality of the outputs

The gindersigned, who warrants that he / she is duly authorised to do so on behalf of the
entetpsie, confirms that the contents of this schedule are within my personal knowledge and
are to the best of my belief both true and correct.

Signed Date
Name Position
Tenderer
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CURRICULUM VITAE OF KEY PERSONNEL

Name: Date of birth:
Profession: Nationality:
Qualifications:

Professional registration number:

Name of employer (firm):

Current Position: Years with the firm:

Employment record: (list in chronological order starting with earliest work experience)

N

o

AC

Experience record pertinent to required se @

CgrtifIZtion:

I, the undersigned, certify that to the best of my knowledge and belief, this data correctly
describes me, my qualifications and my experience.

[Signature of person named in schedule] Date
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TRANSNET SOC LIMITED / CONTRACTORS / SUB-CONTRACTORS

CONTRACTUAL SAFETY CLAUSES WHICH WILL FORM PART OF ANY RESULTING
CONTRACT

The parties agree on the following arrangements according to section 37 (2) of the
Occupational Health and Safety Act, 1993 (Act 85 of 1993) to ensure compliance by the
mandatory with provisions of the Act.

1)  That the Contractor is an “employer” in his own right as defined in section 1 of Act 85
of 1993 and that he must fulfil all his obligations as an employer in terms of the Act.

2)  The Contractor shall comply with the requirements of Act 85 of 1993 in its entirety.

3)  Where special permits are required, such as electrical switching, hot work permits, etc.
the Contractor shall obtain them from a person designated by Transnet SOC Limited
for this purpose, and all requirements of the Contractor must rigidly corfiply, with the
permit.

4) The Contractor shall conduct a risk assessment of the work t@=he_pefformed by a
competent person prior to the commencement of work, togdentify risks and hazards
that persons may be exposed to, analyse and evaluate identified Razards.

5) The Contractor shall have a documented Health and Safety Plan based on the risks
and hazards identified before commencement offWark.

6) The Health and Safety Plan shall include tfe following:

6.1 The safety management structure to be”instituted with all appointments in terms
of the Act and Regulations

6.2 The safe working methodsiand précedures to be implemented to ensure work are
performed in compliance te the Act.

6.3 The safety equipinent, \devices and clothing to be made available by the
Contractor to hi§ epfploy€es.

6.4 The site accessyceftrol measures pertaining to health and safety to be
implemented,

6.5 Contpél mé&asures for ensuring that the Health and Safety Plan is maintained and
monitored for the duration of the contract.

7) The'Centractor shall ensure that all work is performed under the close supervision of a
persoftrained to understand the hazards associated with the work performed and who
hé&s authority to ensure that the necessary precautionary measures are implemented.

8) The Contractor must appoint a Health and Safety Co-ordinator to liaise with Transnet
SOC Limited on matters pertaining to occupational health and safety.

9) The appointed Safety Co-ordinator must liaise at least once a week with the* Health
and Safety Section / Risk Manager /Occupational Risk Manager of Transnet SOC
Limited.

10) The Contractor shall furnish the* Health and Safety Section/ Risk Manager/
Occupational Risk Manager of Transnet SOC Limited immediately with full particulars
of any sub-Contractor which he may involve in the contract in order that the sub-
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Contractor himself can be made aware of all the clauses in this contract pertaining to
health and safety.

11) The Contractor shall stop any sub-contractor from executing work which is not in
accordance with the Health and Safety Plan or which poses a threat to health and
safety of persons.

12) The Contractor shall ensure that all his employees and visitors undergoes health and
safety induction pertaining to the hazards prevalent, proof of such training must be kept
on file.

13) In the event where the risk assessment reveals the risk relating to working from an
elevated position the Contractor shall cause the designation of a competent person,
responsible for the preparation of a Fall Protection Plan.

14) The Fall Protection Plan shall include:

14.1 A risk assessment of all work carried out from an elevated positign
14.2 Procedures and methods to address all the identified risks perfgcation
14.3 Evaluation of employee’s physical and psychological fitnes§mecéssary to work at
elevated position.
14.4 The training of employees working from an elevated pasition|
14.5 Procedure addressing the inspection, testingl andwmaintenance of all fall
protection equipment.

15) The Contractor shall advise the * Health “and” Safety Section / Risk Manager/
Occupational Risk Manager of TransnetSOC “Limited of any hazardous situations
which may arise from work being perfermed) either by the Contractor or his sub-
Contractor.

16) Copies of all appointments required by*the act must be given to * Health and Safety
Section / Risk Manager / Ocgupational Risk Manager of Transnet SOC Limited.

17) The Contractor shalll ensure ‘that a Health and Safety File is available which shall
include all documentatien &S required by the Act, copy of his and his Sub-Contractors
Risk AssessmentandiHealth and Safety Plan.

18) All incidéntsgfeferred to in Section 24 of the Act involving the Contractor and his Sub-
Contr@ctorenglransnet Ltd premises, shall be reported as prescribed. Transnet Ltd
herebyfebtains an interest in the issue of any investigation, formal inquiry conducted in
terms%ef Section 31 and 32 of the Act into any incident involving the Contractor, his
SUb-Contractor, any person or machinery under his control on Transnet Ltd premises.

19) No alcohol or any other intoxicating substance shall be allowed on Transnet Ltd
premises. The Contractor shall not allow anyone under or suspected to be under the
influence of alcohol or any other intoxicating substance on Transnet Ltd premises.

20) Contractor to ensure its employees undergo medical surveillance as required by
legislation

21) Contractor will be required to provide monthly safety performance reports and statistics
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22) A letter of good standing in terms of Section 80 (Employer to register with the
Compensation Commissioner) of the Compensation for Occupational Injuries and
Disease Act 1993 (Act 130 of 1993) must also be furnished.

23) All clauses in the contract pertaining health and safety form an integral part of the
contract and if not complied with may be construed as breach of contract.

*As applicable
Tenderer OH & S Management System Questionnaire

This questionnaire forms part of TFR tender evaluation process and is to be completed by all
Tenderer's and submitted with their tender offer. The objective of the questionnaire is to
provide an overview of the status of the Tenderer's OH&S management system. Tenderers
will be required to verify their responses noted in their questionnaire by providing evidence of
their ability and capacity in relevant matters. TFR will verify accuracy of this infosfhation

during the physical visit as part of the tender evaluation.
A_A‘—

The information provided in this questionnaire is an accurate summarysefjihe company's
occupational health and safety management system.

Company Name:

Signed: Name:

Position: Date:

Tender Description:

Tender Number:

1. OH&S Policy and Manaym&{

- Is there a written company’health and safety policy?
- If yes provide a copy &f the pelicy

- Does the company*have an OH&S Management system e.g NOSA,
OHSAS, IRCA'System etc
- If yes provide details

- Isgthére\a company OH&S Management System, procedures
manualor plan?
- If yes'provide a copy of the content page(s)

- Are health and safety responsibilities clearly identified for all
levels of Management and employees?
- If yes provide details

2. Safe Work Practices and Procedures

- Are safe operating procedures or specific safety instructions
relevant to its operations available?
- If yes provide a summary listing of procedures or instructions

- Is there a register of injury document?
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If yes provide a copy

- Are Risk Assessments conducted and appropriate techniques
used?
- If yes provide details

3. OH&S Training

Describe briefly how health and safety training is conducted in
your company:

- Is a record maintained of all training and induction programs
undertaken for employees in your company?
- If yes provide examples of safety training records

4. Health and Safety Workplace Inspection ‘ s 3

- Are regular health and safety [ inspections at worksites
undertaken?
-If yes provide details

- Is there a procedure by whiech\employees can report hazards at
workplaces?
- If yes provide details

5. Health and S ns ltvation

- Is there a workkglace health and safety committee?

- Are eniployees involved in decision making over OH&S matters?
- If y€s provide details

-'Are there employee elected health and safety representatives?
- Comments

6. OH&S Performance Monitoring

- Is there a system for recording and analysing health and safety
performance statistics including injuries and incidents?
- If yes provide details

- Are employees regularly provided with information on company
health and safety performance?
- If yes provide details
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date?

- If yes provide proof of letter of good standing

Is company registered with workmen’s compensation and up to

and safety offence?
- If yes provide details

- Has the company ever been convicted of an occupational health

Safety Performance Report

Monthly DIFR for previous months

Previous Year No of Disabling

Injuries

Total Number of
employees

DIFR per monttp

January

February

March

O

April

X

May

June

July

O

August

September

October

November

DIFR = Number of Disabling injuries x 200000 divided by number of man hours

worked for the period

Signed
(Tenderer)
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PROPOSED AMENDMENTS AND QUALIFICATIONS

The Tenderer should record any deviations or qualifications he may wish to make to the tender
documents in this Returnable Schedule. Alternatively, a tenderer may state such deviations
and qualifications in a covering letter to his tender and reference such letter in this schedule.

The Tenderer's attention is drawn to clause F.3.8 of the Standard Conditions of Tender
referenced in the Tender Data regarding the employer’s handling of material deviations and
qualifications.

Page Clause or Proposal
item

N

W <2
L\ 4

Signhed Date
Name Position
Tenderer
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TRANSNET SOC LIMITED
(REGISTRATION No. 1990/000900/06)
TRADING AS

TRANSNET FREIGHT RAIL

LABOUR PAYMENT SCHEDULE

TENDERERS ARE REQUIRED TO COMPLETE THE FOLLOWING SCHEDULE:

DAY LABOUR (IF REQUIRED)

Skilled Rate/Hour
Unskilled Rate/Hour

\‘a
Labourer Rate/Hour !
Driver/Operator Rate/Hour

% Profit on Material

TRANSPORT AND MACHINERY RUN

STANDING
Light vehicle up to 1 ton

5 Ton vehicle

10 Ton vehicle with crane O 2
Crane C)

Scaffolding

Generator

N o o s~ e N =

Other equipment:

8. @m of any other charges:
“

TENDERER:

DATE:
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Contract Data

The Employer is

Name Transnet SOC Limited, Trading as Transnet Freight Rail
Address C/o Paul Kruger & Minnaar streets, Nzasm Building, Pretoria
Telephone (012) 315 2137/2 Fax No. (012) 315 2138
E-mail Nico.swart3@transnet.net

The works is The design, manufacture, supply, install, test and copimission

of SMW rectifiers, AC/DC distribution panels withi DC earth
leakage relays, primary circuit breaker control™panels, AC
earth leakage positive isolators, modular_steel HSCB and all
associated cables at Ireagh 3kV DC tractiomsUbstdtion.

The site is Ireagh 3kV DC traction substation

The starting date is tobeadvised................... LT
The completion date is tobeadvised......... . 0 .. %
The reply period is two weeks

The defects date is fifty two weeks after completion

The defect correction period is 48 hours

The delay damages are R5,000.00 per day

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

The retention i€ 10 %( ten)

Does theUnitedigingdom Housing Grants, Construction and No

Regeneration Act (1996) applies?

The'Adjudicator is

Name: To be advised if diSpUtes ariSe..........cocveeiiiiiiiiiiiiiir e
AdAress:..cuceuien e R R R e e s e S S SR S
Telephone.:.................... (= Gl 1 [ o S
E-maili........... cocumammmssviisyeim sois s s e e e G R Ak A TR ST
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Contract Data

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

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

The Employer provides this

Insurance: Transnet Principal Control Insurance

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

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

The minimum amount of cover for the fourth insurance stated ifj the Ifisurance Table is:

Not applicable ......................... .

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

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

If the tribunal is arbitration, the atbittation procedure is: The rules for the Conduct of
Arbitrators of the Asso€iation of Arbitrators (Southern Africa) ....................................

The conditions of contrachare the NEC3 Engineering and Construction Short Contract (June
2005) and the féllowing additional conditions:

As mentiohediingaragraph 1.0 (Contractual obligations)

CONTRAGTUAL OBLIGATIONS

171 | This project specification covers Transnet Freight Rail's requirements for the design,
manufacture, supply, install, test and commission of SMW rectifiers, AC/DC distribution
panels with DC earth leakage relays, primary circuit breaker control panels, AC earth
leakage positive isolators, modular steel HSCB and all associated cables at Ireagh 3kV
DC traction substation. The Contractor shall not make use of any sub-Contractor to
perform the works or parts thereof without prior permission from the Employer.

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

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

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

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

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

1.4.4The Contractor shall comply with the current Transnet Specification E.4E, Safety
Arrangements and Procedural Compliance with the Occupational Health and, Safety Act,
Act 85 of 1993 and Regulations and shall before commencement with the execution of the
contract, which shall include site establishment and delivery of plant, lequipment or
materials, submit to the Employer / Employer’s Deputy.

1.4.5 The Contractor shall comply with the current Specification for Wogks\On»Over, Under or
Adjacent to Railway Lines and near High Voltage Equipmeni=E#1¥if applicable, and
shall take particular care of the safety of his employees™n, Og in close proximity to a
railway line during track occupations as well as under normal operational conditions.

1.5 The Contractor's Health and Safety Programme shall be Subject to agreement by the
Employer / Employer's Deputy, who may, in_c&n8ultation with the Contractor, order
supplementary and/or additional safety agfangements and/or different safe working
methods to ensure full compliance by the,&entg@ctor with his obligations as an employer in
terms of the Act.

1.6 In addition to compliance with clauSe 1.4%ereof, the Contractor shall report all incidents in
writing to the Employer / Employefs Deputy. Any incident resulting in the death of or injury
to any person on the works shall b&feported within 24 hours of its occurrence and any
other incident shall be reported'within 48 hours of its occurrence.

1.7 The Contractor shalfmakeviecessary arrangements for sanitation, water and electricity at
these relevant sites'dufing,the installation of the equipments.

1.8 A penalty charge of'R5;000 per day will be levied for late completion of the project.

1.9 10% retention maney will be retained and will be released 12 months after the completion
date,of the coptract.

1.10 The Gentractor shall supply a site diary (with triplicate pages). This book shall be used to
recokd 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.

1.11 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
filled in by the Employer or Employer's Deputy and must be countersigned by the
Contractor.

1.12 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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2.3

3.0

3.1

3.2

3.3

3.4
3.5

4.0

41
4.2
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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 Employer 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 their systein to Transnet
Freight Rail during the production of the prototype.

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

INSTALLATION

The Contractor shall be responsible for the transportito site, off-loading, handling, storage
and security of all material required for the construction/execution of the works.

The Contractor shall be responsible for all.negeSsary (as decided by the Transnet Freight
Rail Employer or Employer’s Deputy) ¢onnegtions between the equipment supplied and
other components in the substationdneluding £onnections to the earth-mat.

The contractor shall supply multi @ore cable and connect the tele-control. The substation
shall not be switched on unlesg the tele-control is fully operational.

INTERCONNECTION QF EQUIPMENT

All fasteners on steelwoérk,.components and electrical connections (nuts and bolts) shall be
secured using flat'as Well'as lock washers.

All HT eleetrieal equipment interconnections shall be done using conductors similar to that
being uSed4in the“existing substation yard.

Cehductorgdietween separately mounted outdoor equipment shall incorporate a degree of
flexibility™to avoid any over-stressing of these connections due to the foundation movement
or conductor 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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4.3 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.

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

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

4.6 Supply three sets of A3 schematic wiring diagrams in hard copy format and electronic
format for approval.

50 SITETESTS

5.1 The equipment shall be inspected/tested and approved by Transnet Freighh Rail Quality
Assurance at the Contractor’s workshop prior to it being taken to sjite. Only once the
approval has been granted can the equipment be taken to site for installatiom

5.2 The Contractor shall be responsible for carrying out of on-site tests anad commissioning of
all equipment supplied and installed in terms of this specifigatiorhafid the contractual
agreement.

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

5.4 The Contractor shall submit a detailed list of opsite tésts for the approval of the Employer
or Employer’s Deputy.

5.5 The Contractor shall arrange for the Eniployek's'®eputy or his representative to be present
to witness the on-site tests.

5.6 The on-site tests and subsequent commissioning will not commence until ALL
CONSTRUCTION work has Been Cemipleted. 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 enlirgpment.

5.7 The on-site tests shalhin€lude the following:

571 Test forthe functionality of all electrical circuitry.

57.2 Trip tests onrelays.

57.3 Testion equipment as per manufacturer’s instructions.
57.4 Insulation tests.

58 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.

5.9 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.

5.10 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.
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6.0

6.1

6.2

6.3

6.4

6.5

7.0

7.1

7.2

7.3

1NcC3

COMMISSIONING OF EQUIPMENT

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

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 thellcontract.

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

GUARANTEE AND DEFECTS

The Contractor shall guarantee the satisfactory operation 9f the complete electrical
installation supplied and erected by him and acceptgliability, _fof maker's defects that may
appear in design, materials and workmanship.

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

The guarantee period for these substations shall‘expire after:

7.3.1 A period of 12 months commenging on the date of completion of the contract / sub-order

7.4

7.5

7.6

7.7

7.8

or the date the substationgs handed over to Transnet Freight Rail whichever is the
earliest.

Any defects that maygbeeome “apparent during the guarantee period shall be rectified to
the satisfaction of T¢ansnet Freight Rail, and to the account of the Contractor.

The Contractorishall“updertake work on the rectification of any defects that may arise
during the guaranteéyperiod within 7-days of his being notified by Transnet Freight Rail of
such defécts.

Showld tHe Géntractor fail to comply with the requirements stipulated above, Transnet
Freight.Rail"shall be entitled to undertake the necessary repair work or effect replacement
of defective apparatus or materials, and the Contractor shall reimburse Transnet Freight
Rail the total cost of such repair or replacements, including the labour costs incurred in
teplacing 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 fabour.
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8.0 QUALITY AND INSPECTION

8.1 Transnet Freight rail shall inspect the equipment under contract on the premises of the
Manufacturer or successful Contractor.

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

8.3 The Contractor shall apply 14 days in advance for the date of energising and ensure that
all work is completed before any commissioning can take place.

8.4 The Contractor shall be responsible to issue a compliance certificate in terms of SANS
0142 for each site before energising of the equipment shall take place.
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Contract Data

The Contractor's Offer

The Contractor is

1V = 2 =

Address

Telephone = iicseessssisseassis Fax NO. ..c.ovmreciiniiivin gz Besinvivsasivi

E-mail i e & N e rrane
The percentage for overheads and profit added to the Defined Cost for pegpleis™»................... ... %.
The percentage for overheads and profit added to other Defined Costis........................... %.

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

amount to be determined in accordance with the coné@itions of contract.

Signed on behalf of the Contractor
Name
POSIION oo m o R i s e s s 5 0 S A R P S SRR A S R S

Sighature.......... 0. Date i
_The Emiployer's Acceptance

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

Signed on behalf of the Employer
NaME e s S R R
Position

Signature..........ooo e Date
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Part C2.1: Pricing Data

Price Instructions

2.0

2.1.

2.2.

2.3.

2.4.

2.5.

2.6.

2.7.

PRICING INSTRUCTIONS

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

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

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

Reference to any particular trademark, name, patent, design, type, sSpeeific origin or producer is
purely to establish a standard for requirements. Products_or atticles of an equivalent standard
may be substituted.

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

The amount of the Preliminaries to be inclyded th éach monthly payment certificate shall be
assessed as an amount prorated to the yalue'ef the work duly executed in the same ratio as the
preliminaries bears to the total of priceés exgluding any contingency sum, the amount of the
Preliminaries and any amount ingrespectsof contract price adjustment provided for in the
contract.

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

a) An amouftwhich 1$ not to be varied, namely Fixed (F).

b) An apioupt Which is to be varied in proportion to the contract value, namely Value
Related’(V).

C) An amotyit which is to be varied in proportion to the contract period as compared to the

Inifial 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).

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

2.9

Ea = Each
Quant = Quantity
Sum = Sum

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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2.10

2.1

212

213

2.14

2.16

2.16

217

2.18

Nnecs

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 a gange of soil
types is made for in their tenders.

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

The Contractor shall also arrange forward cover within two weeks ‘aftef€entract award on all
imported items.

The Contractor shall provide information related to impbrted“eantent, i.e. equipment to be
imported, value and applicable exchange rates. Thig information shall be provided as an
Annexure to the Price list.

The total in the Price list shall be exclusive of (AL
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Contract Data
Price List
Item Description Unit Qty Rate Price
A1: Ireagh 3kV traction substation
Dismantle, remove and transport old
1 . ) sum 1
equipment to Nelspruit Infra Depot
Supply and install busbars from the wall
2 . - sum 1
bushings to rectifiers
3 Supply and install 4.5MW rectifier complete Ea 1
with diode monitoring and fan control.
Supply and install busbars to and from the
4 rectifier, re-actor coil, positive isolator incl. sum 1 \)
negative bar. P
Supply and install positive isolator with buiit
5 . ea 1
in 3kV under voltage relay.
6 S:fply all cable connections to the negative sum 1
7 Dismantle and redo indoor earthing ea
according to specification.
8 Supply and install DC earth leakage relay sum 1
outside the panel and its polycarbonate box.
9 Supply checker plates where necessary 1
Supply and install AC/DC control panel,
10 supply with all protection relays and a 1
associated cables.
Supply and install AC primary circuibbreaker
11 . . ea 1
control panel with all protection\relays:
Supply and install all contro s and
12 power cables to and f] € equipment sum 1
including the teleco
13 Sypply and inst C er high speed e3 1
circuit brea .
14 ial inter-locking keys. sum 1
15 n of drawings, instruction sum 1
s and catalogues.
sum 1
17 Testing and commissioning sum 1
Total Price (Excl. VAT)= | R
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Part C3.1: Contract Data
Works Information

9.0

9.1

9.1.1

9.1.2

9.2

9.2.1

9.3

9.3.1

9.3.2

9.3.3

9.8.4

9.3.5

9.4

9.4.1

9.4.2

Description of work

SUPPLY AND INSTALLATION OF CABLES

Contractor shall supply and install all the control and power cables in accordance with
the specifications BBC 0198 version 1 and CEE 0023 of 1990.

The Contractor shall supply and connect the 95mm? PVC insulated welding cable to
interconnect all new and existing equipment to the DC earth leakage relaygsystem.

MECHANICAL INTERLOCKING DEVICES AND CHECKER PLAJES

Supply and install an interlocking mechanism complete (sifjilag, to, eXisting) of the key
exchange type, which include the AC disconnects, positive€“isolator, auxiliary transformer
short out links to the HT bay gate in the correct sequende Ih accordance with the
specification BBB 5452 version 2.

DIRECT CURRENT EARTH RELAY CIRCUIT

Supply and install the DC earth legkage, relay. The DC earth leakage relay shall
be mounted outside the conirel panel at a position pointed out by Transnet
Freight Rail. The relay shall bé enclosed in a polycarbonate box.

The Contractor shall €ennect all existing checker plates as well as existing
equipment (all indeorsteelwork) to the DC earth leakage system. The Contractor
shall also supplyfany misSsing checker plate.

The Contracter shall replace the DC earth leakage arrangement (system) as per
drawing CEE TBD 0007 and enclosed in 25 mm? PVC conduits against the walls.
The €riptping lugs of the interconnection cables shall be correspondingly marked
withithe\blsbar as shown on drawing CEE TBD 0007.

Only hexagon crimps will be accepted on all crimping lugs.

Resistance between the DC earth leakage busbar and the substation earthmat
shall not be less than 25 Ohm.

3KV DC RECTIFIER

Supply and mount the copper/aluminium busbar on the substation wall inside the rectifier
bay. The installation shall include the supply of all the required insulators, bolts and
fasteners.

The Contractor shall then supply and install copper/aluminium busbars from the wall
bushing to the rectifier unit.
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943

944

9.5

9.5.1

9.5.2

9.5.3

9.54

9.5.5

056

9.5.7

9.6.8

959

9.5.10

9.5 24

9.56.12

9.56.13

9.5.14

9.56.15

Nnecs3

Supply and install 5 MW rectifier complete with the diode monitoring system and fan
control in accordance with the specification BBB 0496 version 10.

Supply and install Aluminium/copper busbar between the rectifier and the negative bar.
The negative busbar shall be painted black

AC PCB CONTROL PANEL AND AC/DC DISTRIBUTION PANEL

Remove the existing AC/DC distribution panels, AC PCB panels from site and transport
them to Nelspruit Infrastructure depot.

Supply and install AC PCB control panel and AC/DC distribution panels in accordance
with the specification BBB 2721 version 9.

The Contractor shall wire the tripping and lock out circuits in accofdance with the
drawings CEE TBK 0027 and CEE TBK 0028. The circuits shall b& incorporated into the
AC PCB control panel.

The Contractor shall rewire controls for the extractof fam, and incorporate into the
distribution panel.

Ensure room fan circuit is still working.

Transnet Freight Rail representative shall\inSpect all the panels on the Contractor’'s
premises prior to delivery to site.

All direct current wiring shall be done in grey coloured wire.
Colour Red, White and 8lug, shall be used for AC circuits only. All alternating current
wiring shall be colougcoded using the standard colours red, white, blue and black for

neutral.

Interior shall Re donef gloss white and exterior shall be done in Eau- de- nil high gloss
to SANS 4091%colour code no G22.

Panels shall.be colour coated in accordance with SANS 1274.

gulated lugs, of the crimp on type, shall be used to terminate wiring onto equipment,
strip connectors and protection relays.

Screw on terminal lugs shall be used on all the protection relays.

All new and existing cables and wiring shall be clearly labelled by using an approved
slide on wiring label system as described.

Where applicable, the Contractor will be responsible to connect and interconnect the
control wiring and cabling of existing equipment to the new and old equipment.

The Contractor shall make provision for a connection strip in the AC/DC distribution
panel and the primary circuit breaker control panel for remote tele-control operations.
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9.5.16

9.56.17

9.5.18

9.5.19

9.5.20

9.5.21

9.5.22

9.6.23

9.5.24

9.5.25

9.5.26

9.6

9.6.1

9.6.2

9.6.3

Nnec3

The Contractor shall notify Transnet Freight Rail on completion of the panels in order to
witness functional tests on the premises of the Contractor before delivery.

The Contractor shall incorporate all existing equipment functions into the schematic
drawings as per specification CEE 0224 of 2002.

A copper busbar system consisting of a busbar for each phase red, white and blue shall
be used, in the AC/DC panel and concealed behind Perspex with warning sign and
voltage identification label.

A copper busbar system consisting of battery supply, holding coil volts and negative
shall be used and covered with Perspex with a warning sign and voltage labels.

The Contractor shall supply and install the auxiliary supply switch insidesthe AC/DC
control panel.

Provision will be made in the primary circuit breaker control panel to Mstall primary
overload protection for the auxiliary supply.

All control panels shall be insulated from the substation floek,

The layout of the AC and DC equipment inside thescontrgl panels shall be done in such
a way that the equipment is separated from each other.

Transnet Freight Rail shall inspect the layolit of'the equipment before wiring commences
of the panels.

All equipment used in the prifMmarySeitetiit breaker control panel and the AC/DC
distribution panel shall comply with thé/ SANS 0142.

Clean substation inside floer.

POSITIVE ISOLATOR PANEL

Supply and ingtalh\3 KV DC positive isolator panels in accordance with the specification
BBB 4724"ersion 2. The positive isolator shall be fitted with a 3 kV DC under voltage
relay@s per specification BBB 3005version 1.

T hefentry position of the busbars into the panel shall be confirmed with Transnet Freight

Rail before manufacturing of the panel. Contractor shall provide the required warning
signs as per specification BBB 4724 version 2 on the positive isolator panel.

Supply and install a busbar from the reactor coil to the positive isolator. The busbar
entering the positive isolator shall be 100mm X 10mm thickness.
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Works Information

10.0 Specifications
10.1 South African National Standards:

10.1.1 SANS 1091 National colour standard.
10.1.2 SANS 763 Hot dip galvanised zinc coating.
10.1.3 SANS 121 Hot Dip Galvanised Coating for Fabricated Iron or Steel Article.
10.1.4 SANS 8528 Reciprocating internal combustion engine driven
alternating current generating set.
10.1.5 SANS 10142 Wiring Code.

10.2  Transnet Freight Rail:

10.2.1 BBB 0496 version 13 Specification for 3kV rectifier for traction, stbstations.

10.2.2 BBB 1267 version 10 Specification for outdoor high volta@esali8gnating current circuit
breaker in accordance with SANS$2271.

10.2.3 BBB 5452 version 4 Transnet freight rail requirements for ‘installation of electrical
equipment for 3 kV DC substationst

10.2.4 BBB 2721 version 10 AC Primary CircuiteqBréaker Control Panel and AC/DC
distribution Panel f68kV DC Traction substation.

10.2.5 CEE-TBD-0007 Earthing arrangemept for traction substations.
10.2.6 CEE TBK 0027 Control circuit diagrams — NO volt operation.
10.2.7 CEE TBK 0028 Trip, lockoutiand iRdication circuit diagram.

10.2.8 BBB 4724 version 4 Positivé IsolaterSwitch for 3 kV DC Traction substations.
10.2.9 BBB 3005 version 1 3 kV DE under voltage relay manufacturing specification.
10.2.10 BBC 0198 version 1 _Specifications for the supply of cables.

10.2.11 CEE.0023.90 Specifications for installation of cables.

10.2.12 CEE.0045.2002/4 Rainting of steel Components of Electrical Equipment.

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

10.2.14 CEE.022420Q2 Drawings, catalogues, instruction manuals and spares list for
electrical equipment supplied under contract.

10.2.15 CEE/099 3kv DC high speed circuit breaker for traction substation

NOTE: An¥ other specifications referenced in the above mentioned specification, will
bedor infornfation purposes and may be provided on request.

108" Octupational Health and Safety Act No. 85 of 1993 (Available at depot for referral)

11.0 ¥ Constraints on how the Contractor Provides the Works
11.1  The constraints shall be as specified in the specifications of the particular equipment.

12.0 Requirements for the programme

12.1  Programme of work : To be submitted by successful Contractor

12.2  CIDB rating . 4EP and above

12.3 Format : Any

12.4  Information : How work is going to be executed and commissioned

12.5  Submission : 1 weeks after the award of contract

12.6 Site diary : Successful Contractor to supply in triplicates carbon copies
12.7  Site instruction book . Successful Contractor to supply in triplicates carbon copies
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1.0
1.1

2.0
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2.2
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222

223

2.3

3.0
3.1

3.2
3.3

3.4
4.0
4.1

SCOPE

This specification covers Transnet Freight Rail's requirements for the design, manufacture, supply
and installation of 3 kV Direct Current (DC) rectifier units for DC traction substations.

STANDARDS

Unless otherwise specified all materials and equipment supplied shall comply with the current edition
of the relevant SANS, IEC or Transnet Freight Rail's publication where applicable.

The following publications are referred to in this specification:

INTERNATIONAL ELECTROTECHNICAL COMMISSION

IEC 60051: Direct acting indicating analogue electrical-measuring
Instruments and their accessories

IEC 60146-2: Semiconductor converters - Part 2: Self-commutated
semiconductor converters including direct dc coriverters.

SOUTH AFRICAN NATIONAL STANDARDS

SANS 1019: Standard voltages, currents and Ginsulating™ levels for
electrical supply

TRANSNET FREIGHT RAIL

CEE.0224. Drawings, catalogues, ifstruction ‘book and spares lists
for electrical equipment supplied/tnder contract.

BBB 2721 AC Primary Ciféuit| Breaker Control Panel and AC/DC
Distribution/anel for 3kV Traction Substations.

BBB 5452 Transpetafreight Rail's Requirements for the Installation of
Electfical Equipment for 3kV DC Traction Substations.

Transnet Freight Rail Electricals8afety Instructions.

Any items offered in accordance with%ether standards will be considered at the sole discretion of
Transnet Freight Rail. The teadefer shall supply full details stating where the item differs from these
specifications as well asysupplying a copy (in English) of the recognised standard specification(s)
with which it compliess

TENDERING PROCEDURE

Tendererseshall indicate clause by clause compliance with the specification. This shall take the form
of a separatéadocument listing all the specifications clause numbers indicating the individual
statefaentfof compliance or non-compliance. This document can be used by tenderers to elaborate
oiftheirtesponse to a clause.

Agstaterient of non-compliance shall be motivated by the tenderer.

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

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

SERVICE CONDITIONS
ATMOSPHERIC CONDITIONS

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

Altitude: 0 to 1800m above sea level.

Ambient temperature: -5°C to +45 °C.

A Division of Transnet Limited Registration Number 1990/00900/06 Page 3 of 12
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4.2
421

43
4.3.1
4311

431.2
4.3.2
4321

5.0
5.1

52

53

54

55
5.6

57
5.8
5.81

5.8.2
5.8.3

5.9

510

Relative humidity: 10% to 90%

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

Pollution: Heavily salt laden or polluted with smoke

from industrial sources.
MECHANICAL SERVICE CONDITIONS.

The rectifiers are installed in substations next to or within close proximity of railway tracks and will be
subjected to vibration from the trains.

ELECTRICAL SERVICE CONDITIONS.
INPUT VOLTAGE

The rectifier AC input voltages for six-pulse configuration is in the order of 2450V AC per
phase. For 12-pulse configuration the AC input voltages can be in the order of 1158V to 1375V
phase to phase.

The rectifier receives it supply from a 3.3 MVA or a 5.0 MVA rectifier transformer.

OUTPUT VOLTAGE.

The nominal DC output voltage rating of the system is 3150, Volts bub can vary between
2400 V DC and 3900V DC.

DESIGN OF EQUIPMENT

The rectifier unit and its associated control equipment shauld be built up to form an independent
unit.

The rectifier design shall be suitable for operatiomforexisting or new traction substations, the details
of which shall accompany this specification.

For multiple unit substations it shall be possible for each unit to operate completely independently of
each other.

For single transformer, mulfi=group arrangements, it shall be possible to isolate and switch off one
group without affecting theyother group.

Six or twelve pulse Gperdtion is used depending on the configuration of the transformers.

This specification ingludes all the required control and protection circuits which shall be installed and
wired to eXisting ‘substation control panels by the supplier.

The éantidl circuitry for tripping and indication purposes shall operate at 110 volt DC.
RATINGS

The, DC output of the equipment shalt be rated at 3.3 MW or 5 MW full load continuously with
overload ratings related to full load as follows:

2 x full load for 30 minutes

3 x full ioad for 1 minute

3.5 x full load for 10 seconds.

4.25 x full load instantaneous tripping.

The equipment shall withstand a short circuit for 200 milli-seconds.

The ratings of the rectifier with its configuration shall be displayed on a silkscreen label fixed on the
rectifier unit.

The rectifiers and associated equipment shall be designed to minimise any tendency to resonate or
to produce high voltage surges when operating in conjunction with DC smoothing equipment.

Lightning, transients, surges and tripping are present in the substation environment.
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6.0
6.1

6.2

6.3

7.0
7.1

7.2

8.0
8.1
8.1.1
8.1.2

8.1.3
8.14

8.1.10

8.1.11
8.1.12

8.1.13

8.1.14

INSULATION LEVELS

Insulation levels for high voltage equipment shall be in accordance with the recommendations of
SANS 1019.

The nominal 1,5kV and 3kV insulation to earth shall be so designed that the complete rectifier
assembly shall be able to withstand a test voltage of 10,5kV 50Hz AC for one minute.

Where PVC trunking is used for the routing of cables it shall be so installed that there can be no
danger of a flash over or tracking occurring between the trunking and high voltage circuitry.

CLEARANCES AND CREEPAGE DISTANCES
The following minimum safety clearances shall be maintained:

For the nominal DC system voltage, the minimum indoor clearance shall not be less than 150mm
from any conductor or metal normally live and ground level.

Ribbed insulators and standoff bushings shall be used for 3kV DC and shall hayela creepage
distance of not less than 150mm.

RECTIFIER UNIT
RECTIFIER DESIGN REQUIREMENTS.
The silicon rectifier diode assemblies shall comply with SANS 60146-2

The rectifier unit shall comprise silicon semiconductor-diodes andibe ofsthe hockey puk capsule
type.

All materials used shall be flame retarded.

To prevent flashovers no insulation material shallbeftised between rectifier branches. The minimum
clearance of 150mm is required between digde madules as well as between diode modules and any
earthed metal.

The minimum distance between the inicoming supply phases to the rectifier shall not be less than
150mm

it is required that the equipment'effered be designed to remain in service in the event of any
individual diode in a br@nch%eecoming defective.

The rated repetitite peék reyerse voltage of a series connected branch of diodes shall be such that
should a diode in that brafhch become defective, the rated repetitive peak reverse voltage of the
remaining-diodes will'be at least twice the value of the applied reverse voltage. The peak inverse
voltagesShall béwgot less than 4000V DC or higher for a 24 diode bank.

Thécreépage’distance across the resistor capacitor (RC) circuit components shall be
commensiirate with the creepage distance across the diode insulation.

Tenderers shall provide a full description of the over voltage and surge protection circuits offered
illustrating how this circuit has been designed.

Each rectifier unit shall be provided with a DC voltmeter, range 0-4 000 volts and a DC ammeter
range 0-4000 amperes. These shall be mounted on the front of the rectifier unit.

The DC voltmeter shall be connected to the more negative side of the voltage divider.

For the DC ammeter a 4000 ampere 50 mV shunt shall be fitted on the negative busbar of the
rectifier.

The DC voltmeter and ammeter shall be class 1.5 or better. The dimensions of the analogue face of
the meters fitted on the rectifier unit shall not be less than 144mm x 144mm with a 90 degree
display.

A high voltage fuse and potential divider shall be provided for the voltmeter.
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The potential divider shall of the encapsulated type or consist of not less than ten separate vitreous
enamel resistance elements connected in series. These shall be spaced to provide a clearance
distance of not less than 150 mm to any earthed metal.

The DC output of the rectifier unit shall be protected from external voltage transients by means of
fused resistance capacitance parallel metal oxide varistor circuitry. The fuse shall be fitted with a trip
contact, which can be utilised for indication and control.

Overcurrent fuse protection
The supplier shall supply overcurrent fuse protection on the input side of the rectifier.

The fuses shall be rated for AC input voltage and the current rating shall be able to withstand the
overload conditions as specified in clause 5.8.1 of the specification.

The rating of the fuses is dependant on the output rating of the traction transformer supplying the
rectifier. The rectifiers may be rated for 3,0 MW or 4,5 MW and in some cases 6,0 MW.

Operation of the fuses under overload or fault conditions shall protect and isolate the rg€tifier from
the AC input side and the 3 kV DC output side.

The overcurrent fuse protection shall trip and lock out the traction substation when oneQf more
fuses operate. The trip and lockout signal shall be transmitted by means ofibre optics from the fuse
control circuitry to the control panel.

The fuse shall be of the strike pin type and shall be fitted on eachAC ihputphase to the rectifier unit.

The manufacturer shall submit to Transnet Freight Rail the designs for the installation and the wiring
circuitry for the fuse protection.

DIODES

The tenderer shall supply the Westcode type JW2898MC480 diode that is manufactured in the
“United Kingdom” or the INFINEON (EUPEE) D1809 N40 or N46 diode. Proof of origin of the diodes
and certified test certificates shall be supplied with the diodes

The forward voltage-drop of the diodes shallbe within £ 5%variations.
Tenderers shall submit fully detailed data sheets of the type of diode offered.

Each individual diode shaliforin afvintegrated module with its heatsink, snubber circuit and parallel
voltage- equalising gésister ciretit. The module shall contain no connection wires or lugs. All
connections shallfpeméde directly through the mounting of the snubber printed circuit board busbar
terminations. The desighf the module shall enable it to be removed within 10 minutes, without
disturbing any other modules.

The pfe-load pressure exerted by the fixing clamps or other methods must be easily checked. Fixed
indieating torgtie washers or other methods of obtaining the correct pre-load pressure using torque
wrench spanners must be used for assembly of the diode module.

The, rectifier design shall be such that only the diode module securing bolts need to be removed for
replacement of a module. No busbars or other parts shall obstruct the removal of the diode module.

For identification of the diode polarity, the rectifier symbol shall be clearly marked on the heatsink
module and on the diode.

Tenderers shall indicate the recommended intervals between the testing of diodes and their
RC snubber components so as to establish their soundness.

Where 3kV DC rectifiers are installed within a distance of 15km from the coast, the profile of the heat
sinks shall be tapered by machining, to allow for easy access to remove any salt spray condensation
formed on the diode.
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8.4.3.3

SNUBBER (RC) AND VOLTAGE EQUALISING CIRCUITRY.

The capacitors and resistors employed in the snubber RC circuits shall be of the highest quality and
shall be suitably rated for high voltage applications encountered. Vitreous enamel wire wound
resistors or similar shall be used and high voltage suitable capacitors shall be used.

If standoff posts are used to support sensing circuits they shall be securely fixed to the main diode
module by means of lock washers and nuts to ensure that no sparking occurs due to poor contact.

DIODE MONITORING EQUIPMENT
DIODE SENSOR TRANSMITTER MONITORING MODULE

Sensing circuitry shall be incorporated to monitor each individual diode for open or short circuit
conditions.

Specific attention shall be given to the protection of the diode monitoring circuit boards in the event
of the diode going open circuit and destroying the monitoring modules.

Protection circuitry shall be shall be provided for each sensor module.

The sensor module shall be powered from the snubber RC circuit of the diode and shallbe designed
so as not to change the characteristics of the RC circuit across which it is cennected.

The snubber RC circuitry, and the diode sensing circuitry, shall be remoyable,as & unit with the
diode module when the diode module is removed for replacements6r repaig.

The components used to manufacture the diode sensor transmitteég module shall be of the highest
quality.

If resistors are employed they shall be vitreous enapi@hinsulated or similar and shall withstand at
least 700 volts across them.

The diode sensing circuit board shall be rendovable\fram the diode module as an individual circuit
board for repair or replacement.

The diode sensing circuit board shall be so ¢onstructed that it will be protected against reverse
polarity on installation after repaig or replacement.

The output signal from the digdésensor transmitter board shall be fibre optic transmitted. Wire
conductors are not aceéptable,

Diode monitoringeystefns utilising Programmable Logic Controllers (PLC) is not acceptable.
RECTIFIER DIODE MONITORING PANEL AND DISPLAY.

The reétifier unit'shall be fitted with a diode monitoring panel for monitoring the condition of each
diode.

Eachedigde shall be clearly numbered on the front display cover of the diode monitoring panel as
well as on the diode module. The markings shall be silk screened engraved or similar.

The panel shall be fitted with Light Emitting Diodes (LED’s) to indicate the condition of the
diodes. The LED’s shall be green for a healthy diode and red for an open circuit or short circuit
diode.

A remote reset switch or button to reset the LED’s and the diode monitoring panel shall be fitted in
the primary circuit breaker control panel.

ELECTRONICS
All printed circuit boards shall be constructed from high quality fibreglass material.

All printed circuit boards shall slide in high quality edge connectors and shall be easily removed for
replacement or repairs.

All printed circuit boards with its components shall be coated for protection against moisture,
corrosion and dust.
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Each printed circuit board shall be polarised to prevent the card from being plugged into the wrong
socket and to prevent the card from being inserted upside down.

The control unit shall be built into a rack mounted unit or similar and shall be able to be removed or
installed as a unit.

The control unit shall be designed to fail to safe in the event of power supply failure or printed circuit
board failure. Contacts shall be provided which can be utilised for lockout signals.

POWER SUPPLY SYSTEM.

The power supply shall be of the switch mode design and shall be able to operate within the range
of the voltages available in the substation.

The power supply as well as the remainder of the unit shall be extensively protected from lightning,
transients and surges. Extensive use of gas arresters, inductors and capacitors will be required.

FIBRE OPTIC MONITORING BOARD.

The annunciator shall be fitted with fibre optic receivers for signals transmitted from the diode sensor
transmitter module.

INTERFACE INPUT-OUTPUT PRINTED CIRCUIT-BOARD

The diode monitoring main board shall be able to communicate the conditien,ofithe diodes by means
of relay contacts.

Provision shall be made for one diode failure to lockout the substation with a remote flag indication
and give a signal to the telecontrol system.

The relays shall function in the fail safe mode, i.e. thefelayswill be energised and will de-energise
under faulty conditions.

COOLING

The rectifier unit shall be fitted coolingffans withutemperature sensors for the control of the cooling
fan, temperature monitoring and rectifier oves-temperature protection.

The direct heat sink temperature §ensing method shall be used with multiple sensors connected in
series.

Two thermal controlgwitches shall be fitted to the rectifier for the energising of the cooling fans at a
temperature of 5082C \Rfovision shall be made to prevent the fan from cycling at the energising
temperature.

Suitablesgfan centrol circuitry shall be provided by the supplier.

The,regtifier umit shall be provided with two over temperature sensing switches which shall be set at
80°C.

The rectifier over temperature protection shall be used for tripping purposes. The circuitry shall be
provided by the supplier.

The wiring from the sensors to the fan controller should be of the plastic fibre optic type and the
sensors should obtain their supply from the RC circuit.

Fan airflow failure circuitry (vane switches) and relays shall be provided for control and indication
purposes. A fan test switch which is spring loaded to the off position shall be provided and installed
in the primary circuit breaker control panel.

Adequate measures shall be taken to ensure that the rectifier equipment does not overheat during
periods of high loading. Details of the over temperature protective scheme shall be submitted with
the tender.

Provision shall be made for adjustable current sensing to control the operation of the cooling fan(s).
The fan(s) shall be energised when the main current reaches a value of 700 amps (adjustable.) The
current sensing circuitry shall be sufficiently isolated and shall be installed in the primary circuit
breaker control panel.
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INSTALLATION.

The contractor shall be responsible for the transport to site, off-loading, handling, storage and
security of all material required for the installation of the rectifier unit.

The rectifier shall be installed within the substation building and shall be totally insulated from the
floor by means of channel insulation or other high voltage insulating material.

EARTHING

The metal framework of the rectifier shall be connected to the existing DC earth leakage earthing
system in accordance to drawing No. CEE-TBD-7. Should the existing earth strap not be suitable for
re-use a new copper earth strap of least cross-section area or a stranded insulated copper
conductor with a cross-sectional area of at least 95mm 2 shall be used.

CABLES

Armoured cables shall be used for the wiring of the cooling fans and any other external power
circuitry.

All cables shall terminate in compression type glands. These glands shall be fitted withineoprene
shrouds.

Screened cables and conductors shall be used for electronic screeninggand neiseyéduction
technigues where required.

The fibre optic cables between the rectifier and the annunciator panel shall be protected from
damage by means of conduit or trunking or other suitable means. Qpenp‘fibre optic cables are not
acceptable.

All cabling shall be clearly marked with high qualityperhanenbmarkers. Sticker marking numbers
will not be acceptable.

INTERCONNECTION OF EQUIPMENT!

Suitably rated copper busbars shall bg useddor the interconnection of the rectifier to the secondary
winding of the traction transformer. The busbars between separately mounted equipment shall
incorporate a degree of flexibility'to avoidany over stressing of these connections due to movement
caused by conductor expansiohicantraction and to facilitate alignment of equipment.

High conductive silicafi greaseshall be liberally applied to all connections.

All dissimilar metahconnections copper to aluminium (Cu to Al) shall be made using bi-metallic
clamps that are 'specifically designed and manufactured to make that particular connection
(adhoc fabriéated\clamps are not acceptable).

All copper‘connections to steel (galvanised) shall be tinned or silver coated.
INSPECTION, SITE TESTS AND COMMISSIONING.

Trahsnet 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.

The contractor shall be responsible for carrying out on-site functional tests before the commissioning
of the rectifier unit.

The testing of the rectifier shall include type tests for new design of rectifier units and routine tests
which shall be conducted on all units.

The testing shall include the following: -
¢ Insulation tests.

o Light load tests.
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e Functional tests on the associated control equipment and circuitry of the rectifier.

o Temperature rise tests i.e. temperature measurements on diode heatsinks. Maximum
temperature rise shall not exceed 75° C.

o Checking of auxiliary and protective devices and control equipment.
o Rated output tests.

o Overcurrent capability test.

¢ Measurement of output voltage

o Power loss determination

Functional Acceptance by the Maintenance Manager of satisfactory completion of on-site tests in no
way relieves the contractor of his obligation to rectify defects which may have been overfooked or
become evident at a later stage.

Commissioning will only take place after all defects have been rectified to the satigfaction of the
Maintenance Manager.

Commissioning will include the energising of equipment from the primary isolator to the track feeder
circuits. The contractor must prove the satisfactory operation of equipment underlive conditions.

On completion of commissioning the contractor will hand the egUipment, over to the Maintenance
Manager in terms of the relevant engineering instructions.

DRAWINGS, INSTRUCTION MANUALS AND SPARES LISTS

Drawings, instruction manuals and spare parts cataléGues shall be supplied in accordance with
Transnet Freight Rail's specification CEE.0224

All drawings (paper prints) shall be submitted to the teghnical officer for approval. No Construction or
manufacturing activity will be allowed prior te,the agsociated drawings having been approved by the
technical officer.

The tenderer shall supply three ¢opies‘af ap’instruction/maintenance manuals, schematic diagrams,
diode application notes and protegtion and filter ratings.

The contractor shall submitdetails‘of spares required in accordance with specification No.
CEE.0224.

All spares recomimended for normal maintenance purposes that are not available locally (requires
importation) must bethighlighted.

SPECIAL JOOKS AND/OR SERVICING AIDS

Spegial tools’or servicing aids necessary for the efficient maintenance, repair or calibration of the
equipment shall be quoted for separately.

Tenderers shall submit detailed offers for special tools and servicing aids including all specialised
equipment required for the servicing and maintenance of the equipment supplied.

TRAINING

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

GUARANTEE AND DEFECTS

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

A period of 12 months commencing on the date of completion of the contract or the date the
equipment is handed over to Transnet Freight Rail whichever is the later.

17.3 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 Maintenance manager and at the cost of the
Contractor.

17.4 If urgent repairs have to be carried out by Transnet Freight Rail's 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

END

N

\%

N
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APPENDIX 1
TECHNICAL DATA SHEET
(To be completed by Tenderer)
1.0 Number of diodes per branch:
2.0 Type of Diode:
3.0 Full load current rating of diode. lgrms:
4.0 Average current rating of diode. lgaym:
3.0 Repetitive Peak Reverse Voltage of diode:
4.0 Surge forward current 10 milli second Sine Wave: \ﬂ
5.0 Method of cooling of rectifier:
6.0 Method of temperature sensing:
7.0 Type of insulation used for frame to floor:
8.0 Physical dimensions of rectifier unit:
Height: Breadth:
9.0 Name of suppliers where rectifier diodes can be s
10.0 Method of correct torque adjustment for heafisinks:
<</§
W
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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 to phase r.m.s
voltages ranging from 22 kV to 220 kV.

STANDARDS, PUBLICATIONS AND DRAWINGS

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

The following publications are referred to in this specification:

SOUTH AFRICAN NATIONAL STANDARDS

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

SANS 1431: - Weldable structural steels.

SANS 60529: - Degrees of protection provided by enclosures (IR code).

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

SANS 60815 - Guide for the selection of gmsulators n respect of polluted
conditions

SANS 62271-100: - High Voltage Alternating CurrentCircuit Breakers.

TRANSNET FREIGHT RAIL SPECIFICATIONS.

CEE.0045: Painting ofs8teeRComponents of Electrical Equipment.

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

Occupational Health and Safety Act N§,.85 of1993.
TRANSNET FREIGHT RAIL DRAWINGS
CEE-TBK-0027: - Control circuit diagram. No-volt coil protection.

Any items offered th, 2e€ordance with other standards will be considered at the sole discretion of
Transnet freight rail. Theténderer shall supply full details stating where the item differs from these
specificatiops®ag well as supplying a copy (in English) of the recognised standard specification(s)

with whight'it complies.

TENDERING/PROCEDURE

Tenderers shall indicate clause-by-clause compliance with this specification as well as the relevant
gquipment specifications. This shall take the form of a separate 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 defails 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 N
Tt)tﬁ ftcallowing 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

Altitude: 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 kilomgtrespgr annum.

Pollution: Heavily salt laden or polluted Ywith smoke from industrial
sources.

ELECTRICAL CONDITIONS

Supply voltage: The incoming AC voltage ¢an vary + 5% of the nominal system
r.m.s voltages

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

REQUIREMENTS FOR ALTERNATINGICURRENT CIRCUIT BREAKERS.

The AC circuit breakers shall Be desighed, manufactured and tested in accordance with the
requirements of specifications\SANS 62271-100 and SANS 60694.

The circuit breakers shéll be‘efithe outdoor type suitable for operation under the nominal phase to
phase voltages or phasesfo neutral voltages specified in Appendix 1.

The insulating medium,of¥the primary circuit breakers shall be SF6 gas or vacuum, depending on the
supply voltagen{Refer to Appendix 1)

Vacuum'eirelit breakers may be used for voltages ranging from 22 kV up to 33 kV
THe AZ circliit 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 ratings for the circuit
breakers shall be in accordance to the SANS 62271-100. The rated short—circuit breaking current

shall be at [east 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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6.31

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

It shall be possible to close the circuit breaker only when the control voltage is abqve 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 operation.

The circuit breaker shall be of the trip-free type.

A visual mechanical indicating device shall be provided to indicate the state ofithgispring and shalll
be inscribed “Spring Charged” when the mechanism is in the condition ta,close thé\circuit breaker
and "Spring Free” when it is in any other condition.

One pair of normally open and normally cigsed contacts shall be provideeid, the indication circuitry
to the substation control panel for indication of the “Spring £hafged and "Spring Discharged”
conditions.

Auxiliary contacts shall be provided for operation in canjunction with the protection and other
auxiliary circuits specified. At least one spare pair of N6fmally open and one spare pair of normally
closed contacts shall be provided.

Circuit breaker control switches shall be préVidedion the circuit breaker mechanism. They shall
return automatically to the neutral position When the handle is released after being turned to either
the "close" or "trip" positions.

Local/Remote selector switches ghall e pravided on the circuit breaker mechanism and shall be of
the two-position type. The switch $hall havVe no “off* or "neutral” position.

Provision shall be made tHat whemthe circuit breaker is switched to the local position, the protection
and trip circuitry to thesircuit Brgaker shall not in any way be by-passed.

Mechanical operation shalt b€ provided on the circuit breaker for any closing or trip release, which is
normally electrically operated.
The circuif breakBrshall be provided with a no volt coil with a mechanical latching mechanism, which

will trip, MlagKout, and inhibit the circuit breaker from closing when the no volt coil is de-energised.
Refér t Transhet Freight Rail's drawing No. CEE-TBK-27 which forms part of this specification, for

detailé"ofthe control circuitry for the no volt protection.

Fhe nd 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 including 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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6.32
6.33
6.34
6.34.1

6.34.2

6.34.3

6. 35
6.35.1

6.35.2

6.35.3

6.35.4

6.35.6

6.35.6

6.36
6.36.1

6.36.1.1

Provision shall be made for the enclosure to be pad-lockable.

The enclosure shall be provided with a gland plate 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 5 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. (SF6)

The SF6 circuit breaker shall be fitted with a pressure gauge/densiometer to monitor the
gas pressure.

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

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

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

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

In terms of the Occupational Health and Safety Act No 88 of 1998 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 DISTANGESAND CLEARANCES

INSULATION LEVELS

The rated insulation levels of the AC @ircuit Breakers shall comply with the requirements specified in
Table 1.

Table 1 lists the nominal systémwaoaltages present on Transnet freight rail and the required insulation
levels as specified in acgerdanae with SANS 1019.

Highest phase-to-phase§ [sNominal system Rated lightning Rated short duration
r.m.s voltage for phése-to-phase impulse withstand power- frequency
equipment. (Um) r.m.s. voltage voltage peak. withstand r.m.s voltage.
24 k¥ 22 kV 150kV 50 kV
3% 33KV 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 650KV 275 kv
850 kV 360 kv
245 kv 220 kv 950 KV 395 KV
Insulation levels for highest voltage for equipment Un < 100 kV are based on an earth fault factor
equal to ¥ 3and for Uy, > 100 kV an earth fault factor equal to 0,8V3.
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 levels 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

6.36.1.2.

be designed to the following nominal system phase to phase r.m.s voltages and withstand insulation

levels:

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

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

6.36.2 CREEPAGE DISTANCES

6.36.2.1 The standard creepage distance between phase and earth shall be in accordance with table ii of
SANS 608185.

6.36.2.2 For coastal areas and very heavy poliuted inland areas the standard creepage distance shall be
the very heavy polluted level, i.e. 3Imm/kV of the highest r.m.s phase to phase ‘Qitage Un, for

equipment. 4

6.36.2.3 For inland areas the standard creepage distance shall be the heavy polluted levéldie. 26mm/kV of
the highest r.m.s phase to phase voltage Up, for equipment. V
6.36.3 CLEARANCES
6.36.3.1 The following minimum safety outdoor earth clearances sha tained between any live
conductor or metal and earthed metal: -
Highest phase to 24kV 36kv 48K 72k 100kV 145kV 245kV
phase r.m.s
voltage for
equipment.
Outdoor distance 320mm 430 Omm 770mm 1000mm | 1450mm | 1850mm
6.36.3.2 The following minimum safetyacle@arances shall be maintained between any live conductor or metal
and ground surface level:
Highest phase K 36kv 48kV 72.5kV 100kV 145kV 245kV
22kV 33kV 44kV 66kV 88Kv 132kV 220kV
(A" G
Within security 2820mm | 2930mm 3040mm | 3270mm | 3500mm 3950mm | 4350mm
fence.
(Restricted
access way)
Outside security | 5200mm 5300mm 5400mm 5700mm 5900mm 6300mm 6700mm
fence but within
Transnet freight
rail's reserve
Outside 5500mm 5500mm 5500mm 5700mm 5900mm 6300mm | 6700mm
Transnet freight
rail’s reserve
A Division of Transnet Limited Registration Number 1990/00900/06 Page 7 of 10
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6.37 SUPPORT STEELWORK.

6.37.1 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.

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

7.0 SPECIAL TOOLS, SERVICING AIDS AND MANUALS AND SPARES LISTS.

71 The tenderers shall submit a separate offer for special tools and servicing aids necessary for the
servicing and maintenance of SF6 circuit breakers.

7.2 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.

8.0 TRAINING.

8.1 The tenderer shall submit details with the tender of the training courses, which willfbe conducted by

the supplier for the training of Transnet freight rail maintenance staff ingth@ operation and
maintenance of the circuit breaker. The courses shall include theoretical as well astpractical tuition.
The date and venue of this training course shall be arranged with the maintenance manager of the
depot. The cost of the training shall be quoted for separately.

9.0 TEST CERTIFICATES.

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

10.0 GUARANTEE AND DEFECTS.

10.1 The contractor shall guarantee the satisfactorygpéfation of the circuit breaker supplied and accept

liability for maker's defects, which may appear in design, materials and workmanship.

10.2 The guarantee period shall expire after. -
A period of 12 months commencihg on thesdate of energising of the circuit breaker.

10.3 Any specific type of faultqocolrfing three times within the guarantee period and which cannot be
proven fo be due to otiier faulty equipment not forming part of this contract, shali automatically be
deemed an inherentdefett. Such inherent defect shall be fully rectified to the satisfaction of the
maintenance mapager ef K depot and at the cost of the Supplier.If urgent repairs have to be
carried out by Transnet freight rail staff to maintain supply during the guarantee period the supplier
shall inspget Such\repairs to ensure that the guarantee period is not affected and should they be
coveredgby the quarantee, reimburse Transnet freight rail the cost of material and labour.

11.0 INSPECTION.

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

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

12.0 PACKAGING AND TRANSPORT.

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

12.2 The tenderer shall provide transport for the delivery of the equipment to the site where required.

13.0 BIBLIOGRAPHY

[1]  SANS 1019: 2008. Edition 2.5
END
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APPENDIX 1
SCHEDULE OF REQUIREMENTS
{To be completed by client) )
1.0 SYSTEM DETAIL
1.1 AC Circuit Breakers: substation/location.
1.2 Pollution level: Heavy Very Heavy
1.2 Quantity of AC Circuit Breakers.
1.1 Nominal phase to phase voltage for 3 phase system: kV.
1.2 Nominal phase to neutral voltage for single phase systems: kV.
1.3 Frequency: Hz
. N

1.4 Circuit breaker control DC voltage: \Y
1.5 Circuit breakers to be used for the following: \L

¢ 3 kV DC Traction substations. Yes/No V

» Distribution substations. —”Yes/No O

¢ 25KV AC Traction substations. Yes/No

e 50 kV AC Traction substation. Yes/ *

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

Vacuum: Yes/No C)

Gas (SFB): Yes / No
2.2 Number of circuit brea
2.3 Number of poles:
24 Rated Voltagé:
2.5 Rated %ﬂ breaking current: kA
2.6 rmal current: Ampere.

(I
END
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APPENDIX 2
TECHNICAL DATA SHEET t
(To be completed by tenderer)
DETAIL OF CIRCUIT BREAKER
1.1 Make and manufacturer
1.2 Rated Voltage kV.
(Highest rated voltage for equipment)
1.3 Rated Insulation level kV.
(Rated lightning withstand Voltage) \“
1.4 Number of Poles:
1.6 Rated short circuit breaking current KA. \L
1.7 Rated normal current: Ampere. V
1.6 Breaker operating time: ’

1.6.1 Closing: ms.
1.6.2 Opening: ms.

O

1.7 Number of operations after which break Qmaintenance / measurement is required:
1.7.1 Under full load conditions

1.7.2 Under fault conditions

1.8 First Pole to Clear Factor

1.9 DC control voltage: \'

A Division of Transnet Limited Registration Number 1990/00900/06
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1.0

2.0

3.0

3.1

3.2

3.3

3.4

4.0

SCOPE

This specification covers Transnet Freight Rail's requirements for the design, manufacture, delivery,
installation and commissioning of the high voltage AC primary circuit breaker control panel and
AC/DC distribution panel for 3 kV DC traction substations. The purpose of the AC primary circuit
breaker control panel and AC/DC distribution panel is to house the protective and control equipment
for the suitable operation of the substation.

BACKGROUND.

3 kV DC traction substation comprises of a high voltage outdoor yard and a building housing the
indoor equipment. The outdoor yard equipment consists of HV disconnects, primary circuit breakers,
current and voltage transformers, and main traction - and auxiliary supply transformers. The indoor
equipment comprises of a 3 kV DC rectifier with its associated control equipment,

3 kV DC high speed circuit breakers, 110 V battery charger unit and batteries.

STANDARDS AND PUBLICATIONS.
The following publications are referred to:

IEC - INTERNATIONAL ELECTROTECHNICAL COMMISSION

IEC 60255-5: Electrical relays - 5. Insulation cogrdipation, for measuring
relays and protective equipmentsrequitemerits and tests.

IEC 60529:; Degfée of protection providéd by Enclosures. (IP code.)

IEC 60051-1: Direct Acting Indicating Analogug Electrical Measuring
Instruments and theif accessories. Part 1 - Definitions and
general requiremenits common to all parts.

SOUTH AFRICAN NATIONAL STANDARDS

SANS 156: Moulded Cage Circuit Breakers.

SANS 1001: Nationaleélours standard for paint.

SANS 1274: Geatings applied by the powder-coating process.

SANS 10142: Installation and wiring of premises.

TRANSNET FREIGHT RAIL’SISPECIFICATIONS

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

BBBQO41: Preparation of drawings for Transnet Freight Rail
Infrastructure.

BBB26062: Requirements for battery chargers for 3 kV DC traction
substations.

TRANSNET FREIGHT RAIL’S DRAWINGS

CEE-TBD-7: Earthing arrangement for 3 kV DC traction substation.
CEE-TBK-0027: Control circuit diagram. No-volt coil protection.
APPENDICES

The following appendices form part of this specification:
Appendix 1: Shows the recommended layout of the AC/DC Distribution Panel.

Appendix 2: Shows the recommended layout of the AC Primary Circuit Breaker Control Panel.

Appendix 3: Schedule of requirements.
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5.0
5.1

5.2
53

5.4
6.0

6.1

6.2

6.3

7.0
7.1.

TENDERING PROCEDURE

Tenderers shall indicate clause by clause compliance with this specification. This shall take the form
of a separate document listing all the specifications clause numbers indicating” the individual

statement of compliance or non-compliance.
The tenderer shall motivate a statement of non-compliance.

Tenderers shall submit schematics and wiring diagrams, general constructional details and principal
dimensions of the panels.

Failure to comply with clauses 5.1, 5.2, and 5.3 could preciude a tender from consideration.

SERVICE CONDITIONS

The primary circuit breaker control panel and AC/DC distribution panel shall be designed and rated
for continuous operation under the following conditions:
N

ATMOSPHERIC CONDITIONS

Altitude: 0 to 1800m above sea level.

Ambient temperature: -5°C to +45 °C. V

Relative humidity: 10% to 90% %

Lightning Conditions: " 12 ground per square kilometre
per annum.

Pollution: Heavily isalt laden or polluted with smoke
industrial sources.

MECHANICAL
The substation in which the panels will be is situated next to a railway line and the

equipment will therefore be subjecte ib he design must take appropriate counter
measures to ensure reliability of equipment that are sensitive.

ELECTRICAL

Nominal DC control vo! 110 V (Minimum being 88 V and maximum128 V

Nominal AC auxiliar 400V / 230V, 50Hz

The existing maih pretection current transformers are of the bushing or free standing post type.
The class o rrent transformers are 10P10

rating'is of the order of 15VA or greater

f the order as listed below:

Ratio

30/1 or 30/5
50/1 or 50/5
66kV 75/1 or 75/5

Equipment within the substation-building environment is subjected to electromechanical interference
as well as voltage surges.

GENERAL REQUIREMENTS OF CONTROL /DISTRIBUTION PANELS.

The successful supplier shall be responsible for the design, the ratings of all, cabling, wiring,
protection circuitry, sizing of contactors, relays, moulded circuit breakers, (mcb’s) Isolators, fused
isolators, fuse ratings, terminations and any other equipment and circuitry used.

In the event of a dispute, Transnet Freight Rail staff's shall make the final decision on technical

matters.
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7.2 The construction of the control/distribution panels shall be either two separate panels or a
combination of both into one panel with the AC and DC circuitry separated. Refer to Appendix 1

Clauses 1.0, 2.0 and 3.0.

7.3 The control/distribution panels shall be so designed that the control switches are accessible and
indicating lights, flag indicators, volt and ammeters are visible without opening the doors.

*

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

7.5 All circuitry shall be wired in the fail to safe mode i.e. relays and contactors must be
de-energised under fault conditions.

7.6 All relays, control switches, indicating lights, and control push buttons, etc. which are mounted on
panel doar shall be suitably labelled to clearly indicate their function. The labels shall be engraved
with white lettering on a biack background and permanently fixed with miniature
screws, rivets or high quality adhesive.

7.7 L.aminated plastised labels shall be used for labelling inside the panel and panel door. e lettering
shall be either engraved or etched.
8.0 AC PRIMARY CIRCUIT BREAKER CONTROL PANEL

The panel shall be fitted with the following:

o Flag relays and associated LED Annunciator panel. (Clause 8 #)

e AC Primary circuit breaker control circuitry and equipment (Clatise 82)
o Rectifier control circuitry and equipment. (Clause 8.3)

» Main AC thermal overload and instantaneous 8yer gurrent protection relays. (Clause 8.4)
+ Auxiliary transformer overload protectionfrelay. {Clause 8.7)

e AC earth leakage protection relay. {Clause'8:5)

¢ DC Earth leakage protection felay. (€lause 8.6)

¢ Main and auxiliary trapsfoRpiegprotection circuitry. (Clause 8.7)

e Local and remotefContsol citguitry and equipment. (Clause 8.8)

o Emergency Stopibuttep’(Clause 8.11)

¢ Lockgut résetbutton and indication. (Clause 8.12)

8.1 FLAG'ANNUGIATOR UNIT

8.1.1 Thefpuspose of the flag annunciator unit is to give an alarm/indication of the status of the
substation equipment and shall not be used as a tripping mechanism for any of the protection
circuits or form part of the tripping circuits.

8.1.2 The design of the flag annunciator unit shall allow any input condition to trigger the fiag
annunciator alarm and the corresponding indicator shall illuminate.

8.1.3 All inputs shall be latchable and shall continue to indicate even after a power failure.

8.1.4 The flag annunciator alarm shall be equipped with a “Test button” which will apply power supply
voltage to all inputs for test purposes.

8.1.5 The alarm annunciator system shall be supplied with a “Reset button” to clear any alarm.

8.1.6 When buzzers or flashing indicators are fitted an alarm “Accept button® shall be provided.

8.1.7 The flag relay and annunciator unit shall make provision for a minimum of 20 annunciator
circuits.
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8.1.8 The annunciator shall have the following minimum indications.
s Main overload.
» Main overload protection reiay fault. (Watchdog facility)
¢ Augxiliary Overload (If applicable).
¢ Qil temperature.
¢ Winding temperature.
e DC Earth Leakage.
e AC Earth leakage.
¢ Main transformer Bucholz operation.
e Aux transformer Bucholz operation (If applicable). \‘\
¢ Rectifier Attenuation and over temperature.
o Rectifier diode failure \/
Rectifier fan failure.
e Battery undervoltage. . O
e 400 V 3 phase auxiliary supply phase failure.
e Low SF6 gas pressure (If applicable).
8.2 AC PRIMARY CIRCUIT BREAKER CONTRO DICATION
8.2.1 Provision shall be made for the following:
o [ocal / Remote two position switch. The switch shall have no “off” or “neutral” position
¢ Local indication. Open/Trip (gteen) and closed (Red).
e

L

¢ [ockout indication.

8.3 RECTIFIER FAN

8.3.1 Provision shall \

¢ Fangmotor ction circuitry.

D PROTECTION CIRCUITRY

r the following:

) nail ircuitry (vane switch).
cir€uitry shall be fail-safe and shall provide a signal to the flag annunciator panel when the

fan fails.

« Rectifier current sensing circuitry.
\k R ifi . . it
The operation of the rectifier fan/fans shall be dependent on the full load current rating of the

rectifier as well as the temperature of the rectifier.

The rectifier current sensing control circuitry shall operate at 50% (adjustable) of the full load
current rating of the rectifier. The current sensing circuitry shall be adjustable between 10% and
90% of full load of the rectifier.

In order to avoid oscillatory pumping action of the fans a timing circuit shall ensure that fans
remain energised for a period of at least 3 minutes after each and every start irrespective of the

load condition in that time span.
e Diode supervisory circuitry.

s Fan test switch (switch on front of panel).
A spring-loaded self-resetting switch shall be provided for the manual testing of the fan/fans.
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8.4

8.4.1

8.4.2

8.4.3

8.44

845

8.4.6

8.4.7

8.4.8

84.9

8.410

8.5
8.5.1

8.5.2

8.6.3

8.5.4
8.6
8.6.1

8.6.2

MAIN AC THERMAL OVERLOAD AND INSTANTANEOUS OVERLOAD PROTECTION RELAYS.
The protection relays shall be of the type readily available on the open market.

The protection relays shall be in accordance to IEC 60255-5 and shall be flush mounted.
Electronic protection relays shall be provided with a password system to prevent any unauthorised

changing of the relay setiings.

The protection relays shall incorporate a watchdog facility, which shall energise in the event of
failure of the relay or relay functions.

The high voltage AC primary circuit breaker shall be provided with AC thermal overload and
instantaneous overload protection on each of two phases

The protective elements of the relay shall be suitable for operation in conjunction with the main
current transformers. The secondary current ratings are 5 ampere and 1ampere.

In the event of protection relay failure, the relay shall fail-safe and shall trip the AC primary circuit
breaker.

The thermal overload protection shall be provided to permit loads not less than the,gpécified load-
rating curve of the 3 kV rectifier, which is tabled below and shall not exceed the manutagturers,
declared rectifier rating.

2 x full load for 30 minutes

3 x full load for 1 minute

3.5 x full load for 10 seconds. >

4.25 x full load instantaneous

Short circuit proof for 200 milli seconds

The operating level of the overload elements and time @@lay settings shall be independently
adjustable.

For AC overload the protection relay shall havemgynigimum calibrating range from 3 to 6 times the
full load line current of the rectifier equipment.

The AC overload protection shall be grovided With an adjustable time delay to prevent operation as a
result of inrush currents during switching of the transformer, and to provided sufficient time deiay of
operation to ensure that only the\3 kv D@sigh speed track circuit breakers operate under fault

conditions.
AC EARTH LEAKAGE PROTECTION RELAY

An instantaneoustrelay for the AC earth leakage protection shall be supplied. The relay may be
separate or incofporateds@s a function of the main overload relay.

The ACsarth Tawli protection shall trip and lockout the AC primary circuit breaker in the event of
any flashaVer or earth leakage which may occur on the outdoor AC high voltage equipment

The/relaytshall be suitable for operation in conjunction with its associated earth fault current
trénsformer. The relay shall have a calibration range of between from 50 to 100 amperes adjustable.

The relay shall be fitted in the primary circuit breaker control panel.
DC EARTH LEAKAGE PROTECTION RELAY.

The DC earth leakage relay shall not be fitted in the control panel but on the outside of the control
panel. In the case of space constraints (single unit substations) the relay may be mounted on a wall
or other location, which shall be decided after consultation with Transnet Freight Rail's staff.

The steelwork of all 3 kV DC equipment installed in a traction substation is connected to a DC earth
leakage busbar which is mounted on insulators. This busbar is connected to the substation negative
(which is near earth potential) through the DC earth leakage relay by means of two 95mm? PVC
insulated copper cables. In the event of a failure of the 3 kV DC insulation, the fault current flows to
rail (substation negative) by way of the relay causing its operation at the calibrated current setting.
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8.6.3

864

8.6.5

86.6

8.6.7

8.6.8

8.6.9

8.6.10
8.6.11

8.6.12

8.6.13

8.6.14

8.6.15

8.6.16

8.6.17

8.6.18

8.7

8.7.1

8.7.2

8.8
8.8.1

The DC earth leakage busbar may also be installed so that its passes through the aperture of the
DC earth leakage relay. The one side of the busbar is connected to the substation negative and the
steelwork of the electrical equipment is connected on the other side.

»

A suitable DC earth leakage relay shall be provided that will trip at a predetermined value in the
event of failure of the 3 kV DC insuiation.

The DC earth leakage copper busbar dimensions minimum 50x10 mm? shall be provided for.
Provision shall be made for a minimum of ten 95 square mm conductor lugs.

The connection between the DC earth leakage primary busbar and the steelwork of the equipment
inside the substation shall be made by means of 95 mm? PVC insulated conductors.
(Drawing CEE-TBD-7 which shows a typical layout of the interconnections between the steelwork of

the equipment and the DC earth leakage busbar.

The DC earth leakage relay shall be robustly constructed and protected against the ingress of dust,
dirt and moisture.

The DC earth leakage relay shall have provision for lead-and-wire sealing o prevent unauthorised
tampering with the calibration.

Once the DC earth leakage relay has operated it shall remain Iatched in the tfipped position until it is
manually reset.

The operation of the DC earth [eakage relay shall be instantaneous.

The DC earth leakage relay shall be provided with a flag indicatol and fagilities for electrical remote
flag indication.

The DC earth leakage relay shall incorporate sufficient@uxiliary contacts to enable the correct
operation of the circuit. The contacts shall be continticusly rated to carry and make or break a 5 A,
110V inductive circuit.

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

accommodate two 95mm? PVC insulatedscopper conductors, which connect the DC earth leakage
busbar to substation negative. (See Engineering Instruction S.013 Issue 2).

The DC earth leakage refay shallbe capabie of operating under short-circuit conditions where the
fault current could be in the @rderef 50 kA DC and the possible rate of rise between 3 and 6 kA per

second.

The trip setting of tHe DG@fearthleakage relay shall be easily adjustable in the range 10 — 200 A.
The trip setting shall bé indi€ated on a dial and pointer to facilitate calibration.

The calibration must be stable and accurate to plus minus 10 percent of the trip setting of the DC
earth le@kage relay.

TreDCearthfleakage relay shall be protected from accidental damage or contact by a sturdy
enclesuremanufactured from a suitable transparent non-conductive material.

Theycopper busbar shall be insulated from the mounting surface by means of suitable insulators etc
and provision shall be for the termination of the earthing conductors.

MAIN AND AUXILIARY TRANSFORMER GAS ACTUATED AND TEMPERATURE PROTECTION
RELAYS CIRCUITRY

Provision shall be made for the main transformer Bucholz relay and oil and winding temperature
relay alarm and trip circuits.

Provision shall be made for the auxiliary transformer Bucholz relay and oil / winding temperature
alarm and trip circuits as required.

OVERLOAD PROTECTION FOR AUXILIARY TRANSFORMERS

An overload relay shall be supplied for the protection of the primary winding of the auxiliary
transformer.
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8.8.2 The overload protection relay shall be the Strike FP2004 or other type approved by Technology
Management.

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

8.10 TRIP CONDITIONS

A trip refers to a condition where a substation may be switched back on lead from local or remote
in the case where the relevant fault has cleared itself.

¢ Main Overload.
¢ Auxiliary transformer overload.

s Oil Temperature.

» Rectifier over temperature. ‘\“
e 400 V auxiliary supply phase failure with time delay module adjustable from 0 econds.
e  Wave filter room interlock (where fitted) V

8.11 LOCKOUT CONDITIONS

A lockout refers to the condition where the AC primary circuit bre ed and inhibited from
being closed by either local or remote control signal. In order to b e substation back on load
the relevant failure has to be addressed and rectified from inside the*stibstation.

e DC Earth Leakage. Complete substation lockou

e A(C Earth Leakage.
« Protection relay failure. (Watchdog) O
+ Rectifier first diode failure. Q

» Rectifier attenuation failu

e Battery undervoltage.

¢ Bucholz main {ra m
e Bucholz auxiliary former (If applicable).

e L F8 gas {If applicable).
mperature.

ectifier fan failure.

k“ ¢ No volt coil protection. Refer to Transnet Freight Rail's drawing No CEE-TBK-27 for control
circuitry.
8.12 EMERGENCY STOP

A mushroom head (red) latched push button shall be provided. The operation of the pushbutton shall
completely shutdown and isolate the substation from all supplies by the tripping of the high voltage
AC primary circuit breaker(s) and all the 3 kV DC track breakers. it shall not be possible to carry out
local and remote control of the equipment until the emergency push buiton has been reset.

8.13 LOCK OUT RESET BUTTON AND INDICATION.

Provision shall be made for the manual reset of a lock out condition, which occurs in the substation.
The reset of the lockout condition shall only be possible with the operation of the annunciator flag
reset and lockout reset button.
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9.0

9.1

9.1.1

9.1.2

9.1.3

AC/DC DISTRIBUTION PANEL

The panel shall make provision for:

o AC Distribution (400 V, 3 Phase) (Clause 9.1.)

e DC Distribution (110 V DC) (Clause 9.2)

+ DC Control and supervisory circuitry and track breaker control. (Clause 9.3)
AC DISTRIBUTION. {400V, 3 PHASE)

Provision shall be for the following:

¢ 3 phase 15 kA short circuit rated, 415 V moulded case circuit breaker / fused isolator for the
protection of the three-phase auxiliary transformer supply. The fused isolator shall be the AEG or
equivalent type that has been approved by Technology Management.

» busbars protected by clear Perspex barriers shall be marked with a danger sign and."ﬁpo v."

e current transformers in the control panel for the measurement of the low voltage cutrents for each
phase of the 400 V supply.

¢ ammeter and voltmeter for the measurement of the 3 phase currents an W

« suitable four-way rotary selector switcheg for the measuremen p currents and
voltages.

400V 3PHASE DISTRIBUTION SUPPLY

The following 3 phase supplies are normally require &vaw for each substation.
These supplies shall be individually protected by d case circuit breakers.

o Substation building fan.

¢ 60 A calibrating set supply.
o Substation distribution board. Q

¢ Battery room fan includin oad protection.

e Spare supply poipts as reguired.
e 40 A supplydo erdtive breaking absorption equipment where specified.
3 PHAS ECTION FAILURE RELAY.

One thregfbhase detection failure relay shall be installed in the panel. The relay shall monitor the
elgupply for the following:

hase failure.
e Sequence reversal.
o Excessive phase unbalance.

» The relay shall have of hysteresis of not more than 5% and a reaction time of 3 seconds or
better.

¢ An adjustable time delay setting shall be incorporated on the front of the detection relay fo
prevent the operation of the relay due to Eskom supply dips. The time delay adjustment shall be
between 0 to 60 seconds.

230 V SINGLE PHASE DISTRIBUTION SUPPLY

The following single phase supplies are normally required but could vary for each substation. These
supplies shall be individually protected by moulded case circuit breakers.
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9.14
9.1.4.1

9142
9.1.5

9.2
9.2.1

9.2.2
9.2.2.1

8222

9223

9224
9225

¢ Telecontrol supply.
e Eskom metering supply.

*

e 3pin 230V, 15 A socket outlet protected by earth leakage unit in accordance with
SANS 10142.

» Battery charger supply.

e Substation distribution board and lights.

e Supplies to the primary circuit breaker control panel.
400V AUXILIARY SUPPLY CHANGE OVER SYSTEM

Unless otherwise specified a 400 V auxiliary supply change over system shall be installed in the
panel to provide a continuous 400 V supply in the substation for the following situations.

e Where in a double unit substation two auxiliary transformers are installed and one yfitis
switched off or

» Where it is required to supply the traction substation from a standby auxiliary supplytip the event
of the traction substation been switched off.

The contactors for the change over system shall be mechanically and élgetrigally interlocked.
INDICATING INSTRUMENTS FOR THE 460 V AC DISTRIBUTION

The panel shall be fitted with the following indicating instrurfient forthe”AC distribution auxiliary
supply.

¢ One 0 to 400 V voltmeter with its own selector@witch. The Tnstrument shall be labelled
"AC VOLTS"

« One 0 to 100 A ampere meter with its.own selector switch. The instrument shall be labelled "AC
AMPERES”

110 DC VOLT DISTRIBUTION

The 110 V DC supply shall be Gktained from the substation battery bank, which is charged by a
freestanding battery chargégunit. Refer to Transnet Freight Rail's Specification BBB 2502 latest
version. The installation of a batltery charger in the AC/DC distribution panel is not acceptable.

Provision shall Be made,ef AC/DC distribution pane! for the following:

INDICATINGINSTRUMENTS

One 0%rA50 V DC voltmeter labelled "DC VOLTS” to indicate the battery output voltage. The
yoltmetenshall be provided with a selector switch to be able select any of the following positions:

¢ G\DC Volts.

» Battery earth fault between battery positive and negative DC earth leakage busbar. (Frame)
o Battery earth fault between battery negative and negative DC earth leakage busbar. (Frame)

One 0 to 150 V DC voltmeter labelled “HOLDING COIL VOLTS" to indicate the holding coil supply
voltage.

One 0 to 30 A DC ampere meter labelled “HOLDING COIl. AMPERES” to indicate the holding coil
current.

One 0 to 30 A DC ampere meter labelled "“DC AMPERES” to indicate the battery output current.

One DC ampere meter labelled "BATTERY FLOAT CHARGE" to indicate the float charge to the
battery. A short circuiting spring loaded switch shall be provided to protect the instrument against

fault conditions i.e.
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« Charging batteries at the maximum rate.

¢ Reverse current through the ammeter when the battery charger is disconnected.

¥

9.3 110V DC DISTRIBUTION SUPPLY

9.3.1 The following 110 V DC supplies are normally required but could vary for each substation.
These supplies shall be individually protected by moulded case circuit breakers.

Panel lamps and switches.

Primary circuit breaker control panel.

e 3pin 110V, 15 A DC socket outlet.
¢ Substation distribution board.

o [Eskom metering.
N

s Telecontrol.

o 3 kV DC undervoltage relay.

¢ Forthe 110 V battery supply a double pole, 100 to 150 A DC Isolator or Wndant on the
ampere-hour rating of the batteries shall be provided.

s Protection and control circuit supplies fcff regenerative brakin . {If specified).
9.3.2 For the track breaker control circuitry the following size mcli's shalfbes€quired:

¢ The 110 V positive (busbar) supply for the closings€ol ires 80 amperes or less depending on
type of track breaker.

e The 110 V negative (busbar) supply for ing\coil requires 80 amperes or less depending
on type of track breaker.

e The 110 V constant voltage positive supply for the holding coil requires 5 amperes.
o The 110 V positive (busb; ply for'the holding coil requires 5 amperes.
e The 110 V negativ ) ply for the holding coil requires 5 amperes.

9.4 DC CONTROL @V ORY CIRCUITRY AND TRACK BREAKER CONTROL.
The DC control &an isory system shall have the following circuitry fitted:

o Batt€ry un Itage relay adjustable from 80 to 110 V DC.

c ay.
Earth leakage slave relays.

Q’ e 3 kV DC High Speed Circuit Breaker control circuitry (dependant on number High Speed Circuit
Breakers.)

e Selector and control switches.

¢ Measuring instruments for DC amperes, DC voltages, Holding coils voltage and holding coil

current.
10.0 PROTECTION RELAYS
10.1 The protection relays (see clause 8.4 and 8.5) shall be flush mounted on the panel door.
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11.0

11.6.2

11.8
11.8
12.0
12.1

12.2

12.3

124
128

13.0

13.1

CIRCUIT BREAKERS, CONTACTORS, RELAYS AND INDICATING LAMPS.

All contactors and relays shall be protected from the ingress of dirt or dust by means of suitable
non-flammable dust tight covers. The relays shall have a protection rating of IP 34 as defined in
[EC 60529.

All circuit breakers, contactors, relays and indicating lamps shall be readily available on the
open market.

Contactors and relays shall be of the sturdiest construction and shall not be affected by vibration.

DC operated relays shall be capable of satisfactory operation between 85 Volts and 140 Volts
without any damage to the relays.

AC operated relays and contactors shall be suitably rated for the auxiliary supply voltage, which
could vary due to the tapping range of the main and auxiliary transformers.

The contractor shall supply and install surge protection for the 400 volt 3 phase AC and 110 volt DC
supplies to the control panels.

Dehn type surge protection units or equivalent shall be provided for the 110 volt D&gupply and shall
be connected as follows:

e  One unit connected between the 110 Valt DC Positive and Negative.
s  One unit connected between the 110 volt DC Positive and thespaneltearth.
¢  One unit connected between the 110 volt DC Negative and the panél earth.

A DehnGuard MTT pole surge protection unit or equivalent shall be provided for the 400 volt three
phase AC supply to the control panels.

All low voltage circuits in the panel, which require pret€ction, shall be suitably protected by
moulded case circuit breakers, which comply withthelgequirements of SANS 156.

The low voltage moulded case circuit pfeakers,shall be of suitable rating and rupturing capacity.

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

ELECTRICAL MEASURINGJINSTRUMENTS
The type of measuring instrumeénts shall be readily available on the open market.

All analogue electficaliindigétion meters shall be in accordance with IEC 60051-1. The meters shall
be flush mounted.

Analogiffie metersghall be used for the measurement of AC values and shall have a class index of
1.5, The @halogue face of the meters shall not be less than 96mm x 96mm with a 90 degree

display.
Analogue or digital meters may be used for the measurement of DC voltage and current.

Digital instruments shall have a display of 3.5 digits, 12 milli meters high and have an accuracy of
0.5%.

TELECONTROL

Provision is made for the closing, monitoring and tripping of the substation equipment from a

Control office.
Telecontrol signals are incorporated in both the AC Primary Circuit Breaker and the AC/DC

Distribution panels. Provision shall be made for the termination of the telecontrol signals to a
common terminal strip. This is connected to the telecontrol panel by means of a multicore cable.
Provision shall be made for the following signals:

AC PRIMARY CIRCUIT BREAKER

e Open, Close and Lockout conditions.
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13.2

13.3

13.4

13.5

13.6

13.7

13.8

14.0

14.1
14.2

14.7

14.8

3 kV DC HIGH SPEED CIRCUIT BREAKERS.

e Open, Close and Laockout conditions.

TRANSFORMERS (Main and Auxiliary where applicable)
e Transformer Overload.

e Over temperature (Oil / winding).

e Bucholz operation.

EARTH FAULT CONDITIONS
e DC Earth Leakage.

¢ AC Earth Leakage.
RECTIFIER FAILURE \\

¢ Over temperature.

» Diode failure.

o Fan failure. V
SUPPLY VOLTAGE FAILURES >

e 400V AC auxiliary supply phase failure. O
e 110V DC Failure.

e 3 kV DC undervoltage relay failure.

BATTERY

e Battery undervoltage. Q

MAIN OVERLOAD/AC EARTHLEA ELAY FAILURE

o Protection relay failur a)

WIRING AND TERMINALS:
I stripsysfiall be provided for the number of circuit breakers to be controlled.

Sufficient termi

All termjrtals uipment such as switches and relays shall be suitably numbered and reflected
on thé€ substation schematics and wiring diagrams.

mi ocks and groups of terminal blocks shall be suitably numbered.

ires shall be provided with identification tags at terminals and shall be marked as reflected on
the panel-wiring diagram. The diagram markings and wire markings shall be the same.

Terminals shall be provided near the bottom of the panels for the connection of cables from
ducts, pipes etc. The terminal strips shall be grouped together and arranged so as to facilitate
the removal of connections.

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

All wiring shall be carried out on the loop-in system and the looping-in shall be done at the
terminal strips. "X” type wiring will not be acceptable.

The method of loop wiring from one relay to another without protection for the individual circuits is
not acceptable.
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14.9

14.10

14.11

14.12

14.13

14.14

14.15

14,16

14.17
14.18

15.0
16.1

15.1.1

15.2

16.3

16.4

16.5

15.6

The cross-sectional area of all small conductors for low voltage circuits shall be not less than that
required to ensure sufficient mechanical strength. The conductors shall be stranded to ensure

flexibility.

*

All wires and conductors for low voltage circuits shall be a minimum of 2.5 square mm with the
exception of the main battery supply cables between the main battery switch and busbars, which

shall be at least 16 square mm.

The conductors for the multicore telecontrol cable shall be at least 1,5 square mm per conductor.
Provision shall be made for 10% spare conductors in the multicore telecontrol cable supplied.

All wires and conductors shall be routed via PVC channel trunking with a removable cover. Use
should be made of trunking of sufficient capacity to easily hold the conductors and wires.

Where low voltage busbars are mounted inside panels, they must be mounted in such a manner as
not to cause a hazard to maintenance staff working in the panels. These busbars shall be provided
with translucent Perspex barriers to prevent accidental contact with the live busbars. The barriers

shall be provided with warning signs.

Where equipment is mounted on the doors of the panels, adequate flexibility of the wiring shall be
provided to eliminate any damage to the conductors.

The panels shall be provided with earthing studs for 95mm earthing cablesf§(CEE-TBD-7 Earthing
arrangement for 3 kV DC traction substations.)

PROTECTION TEST BLOCK *

A test block shall be provided for the main overload protection relays and shall be fitted in the control
panel at a height of one metre from the bottom of the contral

The test block shall be the PK2 or Chamberlain & Héokam type.

The test block shall form part of the circuitry fpemythefsecondary wiring of the current transformers
that terminate in the control panel and the overload\prétection relays.

PANEL CONSTRUCTION.

The panels shall be constructedfrom steel€hesting of at least 2mm thickness. The panels shall
be of a rigid construction witlifacilities for lifting purposes.

Only on special requesfwilNh& pariels be constructed from stainless steel or other rust resistant
steel.

The minimum dimensiohs’shall be:

Height 29Q0mm (Including metal plinth)
Width 1000mm
Depth 900 mm

AnY d8Wation from the above dimensions shall be discussed with Transnet Freight Rail's electrical
staff,

The panels shall be supplied with rigidly constructed removable gland plates fitted at [east 100 mm
above the metal plinth to allow for easy access to cables. All required holes shall be punched into
the gland plates by the successful tenderer. Any deviation from this shall be discussed with

Transnet Freight Rail.
The panels shall be provided with hinged front doors to allow easy access to the control equipment.

The doors shall be fitted with a handle or panel key locks. A minimum of two keys shall be supplied
with each panel.

The panels shall be fitted with dummy interior covers so as to ensure that when components are
mounted, no bolts, nuts or screws are visible on the exterior of the panels.

The control panel(s) shall be powder coated in accordance with SANS 1274. The finishing colours
shall be Eau-de-Nil to SANS 1091 colour No H 43 on the outside and white gloss on the inside of the

panels.
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15.7
15.8
15.9

16.10

15.11

15.12

15.13
16.0
16.1

16.2

17.0
17.1

17.2

17.3

17.4

17.5

18.0
18.1

18.2

188

18.4

18.5

18.0
18.1

19.2

The control panel shall be mounted and secure onto a 75mm high metal plinth.

The panels shall be insulated from the concrete floor to reduce stray currents flowing into the panels.

»

The control and protective equipment shall be mounted on or within suitable panels constructed of
sheet metal and fitted with front opening hinged doors to all allow for easy access to the equipment.

The panels shall be so constructed that control switches, indicating lamps, voltmeters and ammeters
as well as LED type flag indication devices are visible without opening the hinged front doors.

The layout of the control equipment fitted on or in the panels, which includes relays, contactors,
busbars, terminal strips etc shall provide for easy access.

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

Three pin 15-ampere industrial plugs shall be supplied for both the 230V AC and 110V DC supplies.
QUALITY ASSURANCE

Transnet Freight Rail reserves the right to carry out inspection and any tests on the,gglipment at
the works of the supplier/ manufacture.

Arrangements must be made timeously for such inspections to be carried ot b&foredelivery of the
equipment to the client.

SITE TESTS AND COMMISSIONING.

The contractor shall be responsible for carrying out on-site functionakté€sts before the commissioning
of the equipment.

Acceptance by the Maintenance Engineer or the d€legated staff of satisfactory completion of on-site
tests in no way relieves the contractor of his gbligatiefi to rectify defects which may have been

overlooked or become evident at a later stage.

Commissioning will only take place aftér all defest€ have been rectified to the satisfaction of the
Maintenance Engineer or the delegated staff.

Commissioning will include the eRergising of equipment from the primary isolator to the track feeder
circuits. The contractor must préveithe satisfactory operation of equipment under live conditions.

On completion of cqifimissioning the contractor will hand the equipment over to the Maintenance
Engineer or the delegatéd staff in terms of the relevant engineering instructions.

DRAWINGS, INSTRUCTION MANUALS AND SPARES LISTS

Drawiifgs, instruction manuals and spare parts catalogues shall be supplied in accordance with
Transnet’Frejght Rail's specification CEE.0224 and BBB0041.

The'tenderer shall supply three copies of an instruction/maintenance manuals, schematic and wiring
diagrams.

Approved schematic and wiring diagrams, which are supplied for maintenance and faultfinding, shall
be A3. (29,7cm x 42cm).

The contractor shall submit details of spares required in accordance with specification
No. CEE.0224.

All spares recommended for normal maintenance purposes that are not available locally (requires
importation) must be highlighted.

SPECIAL TOOLS AND/OR SERVICING AIDS

Special tools or servicing aids necessary for the efficient maintenance, repair or calibration of the
equipment shall be quoted for separately.

Tenderers shall submit detailed offers for special tools and servicing aids including all specialised
equipment required for the servicing and maintenance of the equipment supplied.

A Division of Transnet Limited Registration Number 1990/00900/06 Page 16 of 20



BBB2721 Version 10

20.0
20.1

21.0
211

21.2

21.3

21.4

22.0
22.1

22.2

TRAINING

The tenderer shall submit details with the tender of the training courses, which will be conducted

by the contractor for the training of Transnet Freight Rail's maintenance staff in the operation and
maintenance of the equipment supplied. The courses shall include theoretical as well as practical
tuition. The date and venue of this training course shall be arranged with the maintenance manager.

GUARANTEE AND DEFECTS

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

materials and workmanship.

The guarantee period for all substations shall expire after:
A period of 12 months commencing on the date of completion of the contract or the date the

equipment is handed over to Transnet Freight Rail whichever is the later.

Any specific type of fault occurring three times within the guarantee period and which c% ot be
proven to be due to other faulty equipment not forming part of this contract e.g., faultygoéomotive or
overhead track equipment, etc., shall automatically be deemed an inherent defect, Sugh inherent
defect shall be fully rectified to the satisfaction of the Maintenance manager and at ost of the

Contractor. v
i pply during the

rantee period is not
reight Rail the cost of

If urgent repairs have to be carried out by Transnet Freight Rail's staff
guarantee period the contractor shall inspect such repairs to ensurgsth
affected and should they be covered by the guarantee, reimbursg
material and labour.

PACKAGING AND TRANSPORT.

The tenderer shall ensure that the equipment be in suc¢h a manner that it will be protected
during handling and transport.

The tenderer shall provide transport for the of he equipment fo the site where required.

M-

\
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APPENDIX 3
SCHEDULE OF REQUIREMENTS
(Tofilled in by the client) B
OPTIONS OF CONTROL PANELS CONSTRUCTION.
1.0 Single AC primary circuit breaker control panel. YES/NO
2.0 Single AC/DC distribution panel. YES/NO
3.0 Combination of 1.0 and 2.0 into one panel. YES/NO
4.0 Name Plate of substation to be fitted on the control panels YES/NO
Y]

{
OOQ
Q
©
<
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A division of Transnet E;mited e e

TECHNICAL
RAILWAY ENGINEERING

SPECIFICATION

i

3kV DC UNDER VOLTAGE RELAY MANUFACTURING
SPECIFICATION.

Circulation restricted to:
Technical: Maintenancedinfrastfugture)
Technical: Maintenarice
Technical: Resaurce Evaluation Acquisition & Review

Technical: Railway Engineering
Specialised Businéss: COALlInk

® This document as a whole is protected by copyright. The information herein is the sole property of Transnet Ltd. it may not be ysed,
disclosed of reproduced in part or in whole in any manner whatsosver, excepl with the written permission of and in a manner permitted
by the propriefors.
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6.1
6.1.1

L8z

6.1.3
6.1.4
6.2
8.2.1
822
6.3
6.3.1

7.0
7.1
7.2
7.3
7.4
8.0

8.1
8.1.1

8.2
8.21

822

823

ENVIRONMENTAL
Altitude : 0-1800m above sea level.
_Ambienttemperaturerange  :  Minus5°CtoplussoeCc.
Relative humidity : 10% to 80%.
Lighting conditions : 12.0 flashes/km*annum
ELECTRICAL SERVICE CONDITIONS
Nominal 3 kV DC busbar voltage 3150 volts DC
Variable 3 kV DC busbar voltage 2160V DC - 4000V BC
MECHANICAL SERVICE CONDITIONS
Vibration : Vibration can be expected a the Substations

are next to the railway_lines

GENERAL REQUIREMENTS

Equipment supplied shall be in terms of this specification/ Deviations fron‘s this
specification will not be allowed without written consent of Spoornet's Traction _I‘T"ower
Supply Technology staff. ;

Spoornet reserves the right to subject equipmept offered to test or inspection toicheck
compliance with clauses of this specificatibn.

The onus to prove compliance witi theWmantfacturing specification shall rest with the
successful tenderer once the manufacturiig contract has been awarded.

The successful tenderer will be\responsible for all costs caused by modifying or replacing
equipment accepted by Sposiet on the grounds of his statement of compliance and
found by Spoomet neftc cemply.

TECHNICAL ANB MANUPACTURING REQUIREMENTS
DESCRIPEION ©OF THE UNDERVOLTAGE RELAY
The m@in _gomponents of the 3kV DC undervoltage relay are as follows:

. 3kVWoltage divider.

o

’ Optic fibre transmitter.
. Optic fibre receiver.

. Controi circuit.

3kV VOLTAGE DIVIDER

The voltage divider shall consist of 9x22 kQ, 50 watt and 3x8,2 kQ, 50 watt aluminium
housed resistors in series as shown in circuit diagram BBB 2932,

A 3 ampere 3.3 KV, minimum 5kA rated fuse shall be provided and connected on the 3 kY
positive input side in series with the resistors as shown in circuit diagram BB 2932,

The resistors shall be arranged on a celleron plate, which shall be fitted with stand off
insulators for mounting on the wall in the busbar chamber. These insulators must provide
a minimum allowable clearance of 100mm for 3kV potential.
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SCOPE

This specification provides Spoornet’s reguirements for the manufacturing of the 3 kV DC

Under Voitage Relay uhizsmg optlc ﬂbre
BACKGROUND

The 3kV DC under voitage relays are installed at Spoomet's 3kV DC fraction substations
and tie-stations. The purpose of the relay is to clear faults which occur whilst the feeding
network is crippled, The relay is set to operate at the highest voltage {i.e. smaflest volt
drop) that can occur under crippling conditions with a fault in the section.

The under voltage relay trips the 3kV DC track breakers when the 3kV DC busbar voltage
drops below the set value

This optic fibre relay is an aiternative to the existing switching under voltage relay and
other modeis of relays fitted in the 3 kV DC traction substations throughout Spoognet.

Spare parts for the switching under voltage relays and other models arediffistlt to obtain
and are costly. The opfic fire under voltage relay is consiructed ffom,Components, which
can be locally sourced.

STANDARDS AND PUBLICATIONS f

Unless otherwise specified all materials and eqdipment shall comply with the cément

edition of the relevant SABS or Spoornet publigdtion whese applicable. §
SOUTH AFRICAN BUREAU OF STANDARDS T
SABS 1091 ; National GoleurStapdards for Paint

SABS 1274 : Coatingsiapplied by Powder Coating Process
SPOORNET DRAWINGS

CEE- TBD-7 : &arthing arrangement for 3 kV DC traction substation.
APPENDICES

The following appendixes from an integral part of this specification,

AppendiX 1: Circuit and manufacturing drawings

TENDERING PROCEDURE

Tenderers shall indicate clause by clause compliance with the specifications. This $hall
take the form of a separate document listing all the specifications clause numbers
indicating the individuai statement of compliance or non-compliance, This document can
be used by tenderers to elaborate on their response to a clause.

A statement of non-compliance shall be motivated by the tenderer.

Tenderers shall submit descriptive literature consisting of detalfled technical specifications,
general constructional detalls and principal dimensions, together with clear illustrations of
the equipment offered.

SERVICE CONDITIONS

The equipment shall be designed and rated for operation under the following service
conditions.
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If encapsulated voltage dividers are offered the successful tenderer shall supply Spoornet
Electrical samples for inspection and acceptance.

The encapsuiated voltage da\nder shall consist of the same amount of resistors and the

Carbon resistors are not acceptable, as they are exiremely temperature sensitive, Only
high quality resistors such as metal oxide or vifreous enamel resistors may be used for the
encapsulated voltage divider.

Suitable studs minimum 6mm shall be provided for the positive connection from the
potential divider to the undervoltage relay and 10mm stud for the negative return circuit.

OPTIC FIBRE TRANSMITTER

The circuitry components for the optic fibre transmitter shall be in accordan€eawith circuit
diagram, drawing No BEB 2930 and printed circuit beard layout, drawing No BBB@935.
These shall be housed in a high impact plastic /fibre box which is modgied on the 3kV
voltage divider board. .

4

The reference voltage of O to 400 volts is obtained from the v0ltage diyider and is the
operating voltage for the fibre optic transmitter unit.

The required reference voitages are obtained and genetated from an integrated CII’CUPt
IC1 and a 24V Zener diode. ,

Voitage comparison is carried out by 1C2 (LM7443. Pick up and drop out voltages a,ire
adjusted with potentiometers P2 and P3,whictiare multi furn top adjustable
potentiometers.

The transmitter is mounted on a high quality fibreglass printed circuit and is populated by
resistors (tolerance 2%) and capacitors:

The circuitry is protectethbyMetal Oxide Varistors (MOV'S),
The output of the dpticdibre transmitter is connected to the optic fibre receiver.
OPTIC FIBER RECEIVER

The opfic fibreeceiver and control circuits shall be mounted in a metal enclosure with a
hingedideor to enable ease of maintenance,

Thedoptic Tibre printed board shall be manufacture according to circuit diagram 8882929
and circuit board layout BBB2934,

The optic fibre isolation level for the transmitter and receiver shall not be less than 7 kV.

The operating voltage for the receiver is a 110 V DC voltage obtained from a voltage
divider R1 and R2. Activating the optic fibre receiver results in the energising of a relay by
means of a transistor on the fibre aptic receiver printed circuit board.

CONTROL CIRCUIT

The control circuitry shall be mounted in same metal enclosure as the optic fibre receiver
and shall consist of the components shown in drawing BBB2931.

The front door of the metal enclosure shall be fitted with a lamp which indicates that a trip
has occurred as well as electrically actuates the trip counter which counts the number of
trips.
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The operating voltage for the control circuit is 110 V DC,

The input control signals as well as the output control signals shall be routed to a clearly
marked terminat strip.

The internal wiring of the control circuit shall be wired with 1.0 mm? stranded copper wire.
The 110V DC shall be protected by a 180 V MOV and a 4 ampere fuse.

if the line voltage is above the pick up voltage the optic fibre transmitter activates and the
optic fibre receiver enables the switching transistor to energise refay 1 (R1) this retains the
circuit breaker holding coil when timed contacts open.

If the line voltage drops below the drop out voltage the fibre optic transmission sfops and
relay 1 is de-energised.

The metal enclosure shall be power coated in accordance with SABS 1274 and'the colour
of the enclosure shall be light crange to SABS 1091 colour No. B28.

Provision shall be made for cable entry at the bottom of the metal'efislesyre. © .

A suitable earthing terminal for a 95mm? earth conductor §hail be provide on the ?metai
enclosure, ,

MODIFICATIONS AND IMPROVEMENTS ' 1

!

,
If the successful tenderer wishes to submit gecommendations for modifications or
improvements he shall first contact mgfnbers“ef Spoornet Engineering staff who will
approve or reject them,

No additions, alterations or modifications shall be acceptable unless Spoomet Traction
Power Supply Technology staff is imagrgement.

TEST METHOD

For testing of the gperation el the undervoltage relay a variable 0 to 400V DC supply is
required.

inject 140\, DCon the input side of the Optic Fibre transmitter and set the Trimpot P1 until
a outpuivoltage of 10V (reference voltage) is obtained at pin NO8 on the output side of the
referéncedC1. Connect a temporary Optic Fibre cable between Optic Fibre transmitter
gnd thetegeéiver.

Stpply the under voltage relay with 110VDC at terminals 1 (positive) and 2 (negative):and
injeet 250V to the transmitter. Adjust the Trimpot P2 until the undervoltage relay picks

up. Reduce the voltage to the transmitter to 240V and adjust The Trimpot P2 until the
relay drops out.

To set the pick up time, connected a positive 110V DC supply to terminal 7 of the fleeting
timer relay and adjust until the require time setting is obtained.

END

Page B of 7



BBB3005 Version 1

DRAWING No TITLE

BBR2929 Optic Fibre Receiver Circuit Diagram.

BBB2230 Optic Fibre Transmitter Circuit Diagram.

BBB2931 3kV Undervoltage Relay Circuit Diagram.

BEB2932 Voltage Divider Circuit Diagram.

BBRB2334 Optic Fibre Receiver PC Board and component Layouh
BBB2935 Optic Fibre Transmitter PC Board and compongrifthayout.
BBB2942 General arrangement of High Tension Divitier Boare:

END

APPENDIX 1
CIRCUIT AND MANUFACTURING DRAWINGS
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SCOPE.

The specification covers Transnet freight rail requirements for the design, manufacture, testing and
supply of a 3kV DC positive isolator for traction substations.

BACKGROUND.

--The-positive feolator-is-an-off-load-isolating-switch-fe- installed-between the- SkV-DE-reactor-and tha i

substation 3 kV DC positive busbar. The purpose of the posifive isolator is to isolate and earth the
3kV DC ouiput of the rectifier from the substafion positive busbar that feeds via high-speed circuit
breakers to the overhead track equipment.

The positive isolator switch combined with its earthing switch and control equipment is housed in a
freestanding metal cubicle.

STANDARDS, PUBLICATIONS AND DRAWINGS

Uniess otherwise specified all materials used and equipment developed and supplied stiall comply
with the current edition of the relevant SANS, NEMA and Transnet freight rail specifications which
are referred to in this specification:

SOUTH AFRICAN NATIONAL STANDARDS

SANS 1091: National Colour Standard.

SANS 1274 Coatings applied by the powdér-coating process.

NATIONAL ELECTRICAL MANUFACTURING ASSOCIATION

NEMA GPO-3: For GPO-3 insulating material

TRANSNET FREIGHT RAIL

CEE 0224: DrawingsP™@atalogues, Instruction manuals and
spares (fists for electrical equipment supplied under
contract.

BBB 3005 3kV DC Undervoltage relay manufacturing specification.

Transnet Freight Rail “Electrical Safety Instructions”.

TENDERING PROCEDURE:

Tenderers shall ipdigate’tlausé by clause compliance with the specification. This shall take the form
of a separate dacumentVlisting all the specifications clause numbers indicating the individual
staternent of Sempliance ar non-compliance.

A statefaent©f non-compliance shall be motivated by the tenderer.

Ténderers'spall submit descriptive literature consisting of detailed technical specifications, general
copstriuctional details and principal dimensions, together with clear illustrations of the equipment
offered.

Failure to comply with clauses 4.1, 4.2, and 4.3 could preclude a tender from consideration.
SERVICE CONDITIONS.
ATMOSPHERIC SERVICE CONDITIONS

Altitude: 0 to 1800m above sea level.

Amblent temperature: «5°C to +45 °C.

Relative humidity: 10% fo 90%.

Lighining Conditions: 12 ground flashes per square kilometre per
annum.

Pallution: Heavily salt laden or poliuted with smoke from

industrial sources.

A Division of Transnet Limited Registration Number 1960/00900/06 Page 3 of 7




BBR4724 Version 4

5.2
5.2.1

522
5.3

6.0
6.1

6.2

6.3

6.4

8.5

6.6

8.7

6.8

6.9

6.10

6.11

612

6.13

6.14

ELECTRICAL SERVICE CONDITIONS

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

The positive isolator can be subjected to short circuit conditions up to 30kA for 200 milli seconds.
MECHANICAL SERVICE CONDITIONS

...The 3kV_DGC traction subsiafions are sifuated next fo railway lines and the equinment will be .

subjected to vibration. The design must take appropriate counter measures to ensure reliabifity of
equipment that is sensitive to vibration.

GENERAL DESIGN

The positive isofator comprises of an isolating and earthing switch complete with its operating
mechanism. The equipment Is housed In a metal cubicle with the required control circuitry for the
3kV DC Ampere and Voltage meters and the 3kV DC undervoltage relay protection (if required).

The isolating and earthing switch with its operating mechanism and shall be mounted gfya metal
frame.

The 3 kV DC voltmeter and DC ammeter and undervoltage relay ({if specified) shall b&fitted in the
low voltage metering and calibration compantment and shall be totally isolated€drom the high voltage

compartment.

The general design and layout of the positive isclator shall ensure that ng, adeess to the equipment
is possible when the switch is in the closed-position.

ISOLATING SWITCH

The isolating switch shall be a medium voltage, manually operated off load switch rated at a
minimum for 3kV DC and 3000 Amperes confinuous.

The isolating switch shall be designed to carry thefcontinuous rectifier output current without
overheating when switched on load.

The isolating switch shall comprise of a gevingarmjinger contact that engages smoothly and solidly
with a fixed contact,

The isolating switch moving arm fipger contatt and fixed contact shall be manufactured from copper
or phosphor bronze.

The minimum dimensiops ofithg moving arm contact shall be 25mm thick X 80mm wide. The fixed
gontact shall be desigfied to accommodate the moving contact.

The contact surfaces Ofthe isolafing switch moving contact, fixed confact, and bushar joints in
positive isolator clibiclgshall be nickel-plated.

EARTHING SWITEH

The™earthing sWitch shall comprise of a moving arm contact and a fixed contact into which the
foving contéct makes contact.

The\garthing switch shall be a medium voltage, manually operated off ioad switch with minimum
rating of 1800 Ampere.

The earthing switch moving and fixed contact shall be manufactured from copper or phosphor
bronze.

PANEL CONSTRUCTION

The panel shall be constructed from steel sheeting of at least 2,5 mm thickness. The panet shall be
of a rigid construction with facilities for lifting purposes.

The dimensions of the panel shall be in the order of

Height 2000 mm
Width 800 mm
Depth 1000 mm

The removable covers shall be fitted with fasteners that require a special tool in order to remove the
covers. Hinged covers are not acceptable.
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The panel shall have a High Valtage and a Low Voitage compartment partitioned by a substantial
metal sheet.

The front cover for the low voltage comparntment shall be fitted with a window fo give,visibility to the
indicating / measuring instruments.

A window shalf be provided in the HV compartment to provided visibility of the position of the moving
and fixed contacts of the positive isolator and earthing switch,

- The windows shall be manufactured from clear polycarbonate, or non-shattering laminated glass or

other approved material.

The interior and exterior surface of the panels shall be powder coated in accordance with SANS
1274. The coating shall be type 4 for corrosion-resistant coatings for interior use using thermosetting

fype high gloss coatings.
The interlor and exterior of the panel shall be Eau-de-Nil, colour code No H 43 in accordance with

SANS 1091.

The frame of the metal cubicle that houses the positive isolator shali be fitted with supportigsulators
to insulate the equipment from the floor.

LOW VOLTAGE COMPARTMENT

The 3kV DC voltmeter and DC ammeter and undervoltage refay (if specifiet)) shall be fitted in the
low voltage compartment and shall be {otally isolated from the high voltage compariment.

The compariment shall be provided with a_hinged plate on which the"3kV/ ' BC indicating/measuring
instruments are mounted. i

The hinge plate shall provide easy access fo the under voltade relay“rafismitter and receiver in the
LV compartment for calibration purposes.

The hinged plate shall be fitted behind the front cover of the low voltage compartment so that the
front cover must first be removed before access can bedained to the low voltage compartment.

The supplier shall make provision for an electrical ntetiock to be fitted on the front cover of LV
compariment which will cause the subsigtionyto trip and lockout in the event of the cover been

removed while the fraction substation is on load.
HiGH VOLTAGE COMPARTMENT

The HV compartment shall house the\positive isolator switch combined with its earthing switch, all
the 3kV DC busbars and@00mme copper cables, the potential dividers and fuse for the metering
equipment.

Provision shall belmade fordhe rail connection for the negative connections of the 3 kV DC potential
dividers for fhe underveltage relay and voltmeter. The rail connection shall consist of a copper
busbar mafiniethonian insulator,

The posttive connections for the fuse and potential dividers for the 3 kV DC undervoliage relay and
voltmeter Shail'be connected to the 3 kV DC positive busbkar on the track breaker side of the positive
isalaton

High Voltage insulated cables shall be used for the fuses and positive and negafive connections of
the potential dividers.

A Bmm X 50mm copper busbar connected to the earthing switch be provided in the rear of the HV
compartment for the termination of the cables of the traction substation DC earth leakage system
and the earthing cable of the metal cubicle of the positive isolator.

Al low voitage wiring in the high voltage compartment shall be run in metal frunking.
CLEARANCES AND INSULATION

The positive isolator switch 3kV insulafion to earth shall be designed to withstand a test voltage of
10,5kV, 50 Hz AC for one minute.

The clearance of the positive isolating equipment at nominal 3kV DC and steelwork shall be not less
than 150 mm.
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The insulating material used in the construction of the positive isolator switch shall cormpiy with
NEMA standards for GP0O3 or better for satisfactory operation at coastal and other high humidity
areas.

All insulation used for the construction of apparatus shall resist the effects of hurﬁidity, dust and
temperature variations and shall not have a tendency to distort.

MECHANICAL INTERLQCKING

-An-externally-mounted mechanical interlock-shall be fitted-to-prevent the on load-operation of the

positive isolator switch or reconnection to the overhead track system while the rectifier bay is open.

The mechanical interfocking system for the positive isolator switch shall be of the key exchange type
The "Castell" key exchange system is preferred.

The switching operation of the opening and earthing of the positive isolator shall only be possible
once the traction substation has been switched off foad from the incoming AC supply.

METERING, UNDERVOLTAGE RELAY AND WIRING

METERING
The 3 kV DC voltmeter and ammeter shall conform to the following requirements.

The 3 kV DC voltmeter shall be a moving coil type, 86mm X 96mm. The range Shall be 0-4000V with
a class of 1.5 accuracy.

The 3 kV DC voltmeter shall be provided with a high voitage fuse amtpotential divider consisting of
not less than 10 vitreous enamel resistors in series and shall be installed)in%the HY compartment of

the positive isolator panel.
Epoxy sealed HV potential dividers may be offered subject|to the aPproval of Transnet freight rail

Technology Management.
The 3 kV DC voltmeter shall be labelled “Busbar Veltage”

The fuse and voltage divider shall be housedgh théyH¥ compariment of the panel. The fuse shall be
connected by means of a single core HV conductor flom the positive 3kV to the potentia! divider.

A moving coil DC Ampere meter 96mnd X 96mim With range of 0 - 4000 amperes and accuracy class
of 1.5 shall be suppfied

The 3 kV DC Ampere meter ghallbe calibrated for 4000 amperes full scale with an input of 50mv
obtained from a 4000 amperes\50WiY shunt, which shall be supplied by the tenderer.

3 kV DC UNDERVOKTAGE RELAY

Where specified ¢he\iendersf shall supply a 3kV DG undervoltage relay in accordance with Transnet
freight rail's specification BBB 3005,

The potefitial aividér and fuse shall be installed in the HV compartment of the positive isolator switch
panei.

The transmiitter and receiver of the undervoltage shall be mounted in the LV compartment.

Pepending on space constraints in the LV compartment of the positive isolator switch panel, the 3kv
DG undervoltage relay may be wall mounted in an easily accessibie location.

WIRING AND TERMINALS
All terminal blocks and groups of terminal blocks shall be suitably numbered.

All wires shall be provided with identification tags at terminals and shall be marked as reflected on
the panel-wiring diagram. The diagram markings and wire markings shall be the same.

LABELLING

All removable covers of the positive isolator shall be fitted with approved Transnet freight rail
warning signs.

The warning signs and labelling shall be of the engraved type,
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The warning signs shall read as follows

"CAUTION-HIGH VOLTAGE
Do not open panel and work on this apparatus N
unless the substation is fotally isolated and earthed.”

The lettering "CAUTION-HIGH VOLTAGE" shall be 15mm in size and the rest of the wording on the

label 10mm. The lettering shall be red on a white background.

The labels shall be screwed or riveted to the panels.
INSPECTION AND TESTING.

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

Arrangements must be made with The Senior Engineer, Technology Management Transnet freight
rail for Inspections to be carried out before delivery of the equipment,

Routine test certificates shall be supplied for each positive isolator switch and undervoltagerelay.
DRAWINGS, INSTRUCTION MANUALS AND SPARES LISTS

Drawings, instruction manuals and spare parts catalogues shall be suppliedNin accordance with
Transnet freight rail specification CEE.0224.

The tenderer shall supply three copies of an instruction/maintenance_manuals and construction and
schematic diagrams. 2

|
The contractor shall submit details of spares required in accordaice with Transnet freight rail's
specification CEE.0224.

GUARANTEE AND DEFECTS

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

The guarantee period for alfl substations shali dkpire after: -

A period of 12 months commending on e date of completion of the contract or the date the
equipment is handed over to Trghgnet freight rail whichever is the later.

Any specific type of faglt occurling three times within the guarantee period and which cannot be
proven to be due to ctherfaulty equipment not forming part of this contract e.g., faulty [ocomotive or
overhead track eguigment, eif€., shall automatically be deemed an inherent defect. Such inherent
defect shall be fully reetified to the satisfaction of the Maintehance manager and at the cost of the

Contractor,

If urgent repairs have o be carried out by Transnet freight rail staff to maintain supply during the
guarantea perigd the contractor shall inspect such repairs to ensure that the guarantee period is not
difected and shouid they be covered by the guarantee, reimburse Transnet freight rail the cost of
material and labour.

END
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2.2

Trapplicabig sguipment specifications.

SECTION 1: SUBSTATION DESIGN INFORMATION
SCOPE

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

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

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

STANDARDS, PUBLICATIONS AND DRAWINGS

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

SOUTH AFRICAN NATIONAL STANDARDS (SANS)

SANS 121: Hot dip galvanized coatings for fabricated 1oR or steel
articles. Specifications and test methods:!

SANS 156: Moulded-case Circuit Breakers.

SANS 780: Distribution Transformers.

SANS 1019: Standard voltages, curtents ahd instlation levels for electricity
supply.

SANS 1091 National Colow’Standardh

SANS 1222 Enclosupeser Electrical Equipment.

SANS 1339: Cropss-linked Polyethylene (XLPE) - Insulated Electric cables
for rated veltages (3,8/6,6kV to 19/33kV)

SANS 1431: Weldable structural steels.

SANS 1507: Electric cables with extruded solid dielectric insulation for
fixed installations. {300/500V to 1900/3,300V) Part 1

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

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

TRANSNET FREIGHT RAIL SPECIFICATIONS/ ENGINEERING INSTRUCTIONS

CEE.0D23: Laying of cables.

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

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

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

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

BBB 0496: 3KV rectifier for traction substations.

BBB 0845: Requirements for metal oxide surge arresters in accordance

with SANS 60099-4.

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

BBB 1616: 450 Voit gas arrester spark gap for traction power supplies.
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3.2
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3.4
4.0

5.0
5.1

52
53
5.4

5.5

BBB 2502, Requirements for battery charger for 3kV DC traction
substations,
BBB 2721; AC primary circuit breaker control panet and AC/DC
distribution panel for 3kV traction substation.
BBE 3005: 3kV DC under voltage relay manufacturing specification.
BBB 3139 . ... YWVave filter capacitors for 3kV DC traction substations.
BBB 3162: Wave filter inductors for 3 kV DC traction substations.
BBB 3890; Requirements for 1.8 milli Henry DC reactor for 3kV DC
traction substations.
BBB 5019; Requirements for traction transformers for 3kV DC traction
substations in accordance with BS 171 and IEC 60076-1,
BBB 7842 Qutdoor, High Voltage, Alternating Current Discennectors
combined with earthing switch.
BBC 0198: Requirements for the supply of cables.
BBC 0330: tsolation transformer,

STATUTORY REQUIREMENTS
Occupational Health and Safety Act and Regulations, Act 85,1993
TENDERING PRCCEDURE

Tenderers shall indicate clause-by-clause compliancg”Wwith the\specification as well as the relevant
equipment specifications. This shall take the formgof a separate document listing all the
specifications clause numbers indicating the indi¥iual‘statement of compliance or non-compliance.

The tenderer shall motivate a statement ofpofcompliance.

Tenderers shall submit descriptive litefature gonsisting of detailed technical specifications, general
constructional details and principgl dimepsions, together with clear illustrations of the equipment
offered.

Failure to comply with clauSes 331, 32, and 3.3 could preclude a tender from consideration.
SERVICE CONDITIONS

The equipment shall\betdésigned and rated for installation and continuous operation under the
following conglitions:

Altitude: 0 to 1800m above sea level,

Apibient température: -3°C to +45 °C.

Relative hUmidity: 10% to 90%

Lightning Conditions: 12 ground flashes per square kilometre per annum.,

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

ELECTRICAL SERVICE CONDITIONS

The incoming AC voltage can vary 5% of the nominal system r.m.s voitage. Under crippled
conditions the supply voltage can drop to as low as minus 15% of the nominal r.m.s voltage.

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

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

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

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

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

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

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

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

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

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

The substation control and protection circuits shall be designed and wiréd“aegording to the fail-safe
principle. Control equipment, contactors and relays shalt de-energis€under fault, power failure or
alarm (flag) conditions.

No high voltage cables shall be laid in the same trench or duct as iow'Veltage cables.
GENERAL DESIGN OF EQUIPMENT

This section covers substation equipment with electrigaliCapacities between 3,0 MW and 6,0 MW,
The overload ratings of the rectifier units shalilbe:

2 times full foad for thirty minutes.

3 times full foad for one minute.

3 ¥z times full load for ten seconds

The substation can eitlier be a\gingle unit or double unit substation. Each unit comprises of one set
of high voltage AC gwitchi@ear, one rectifier transformer, and one rectifier assembly, connected for 6
or 12 pulse operdtionand protected by a AC primary circuit breaker.

For a double tmit skibstation each unit shall have the overload rating as specified in clause 7.2.

FEach substation unit shall be capable of operating independently to allow for maintenance, fault
findingand servicing of the equipment.

INSULATION AND CLEARANCES FOR 3kV DC EQUIPMENT

All indoor equipment, which may be energised at a potential of more than 1,0kV shall be protected
by, metal barriers, mesh type screens or panels.

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

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

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

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

The successful tenderer shall advise what precautions must be taken before undertaking the |
~withstand insotatton ieveli voitage tesis to avold damage to the equipment.” ' Trmm—

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

= Qutdoors: 150mm between the transformer secondary busbars and any steelwork such as
wall plates, screening efc.

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

OUTDOOR CLEARANCES AND INSULATION LEVELS

The minimum safety outdoor earth clearances which shail be maintained betWeemany live conductor
or metal and earthed metal and the minimum clearances of power lings above ground are in
accordance with the statutory requirements of clause 15.1 of the "Elestrical MaGhinery Regulations"
of the "Occupational Health and Safety Act and Regulations, Act 85(1993% and are tabled below: -

TABLE 1:

Highest phase-to- 24kV 36kV 48kv T2kY 100kV 145KV
phase r.m.s voltage
for equipment. (Ug}

Nominal system 22kV 33kV 44KV B86kV 88kV 132kV
r.m.s. voltage. (Un)

Minimum safety 320mm 430mm 540mm 770mm 1000mm 1450mm
outdoor clearance

MinimUm“elearance of power lines above ground

Qutside security 5200mm\| 5300mm 5400mm 5700mm | 5800mm 6300mm
fence but within
Transnet Freight
Rail's reserve

Qutside Fransnet 5500mm 5500mm 5500mm 5700mm 5900mm 6300mm
Freight Rajl€ reserve

ih texms of Transnet Freight Rail's Electrical Safety Instructions the clearances between the nearest
exposed electrical equipment and a restricted access way are tabled below: -

TABLE 2:

Highest phase-to- 24kV 368kV 48kV 72.5kY 100kV 145kV
phase r.m.s voltage
for equipment. {Uny)

Nominal system 22kV 33kV 44kV 66kY 88kV 132kV
¢r.m.s. voitage. (Uy)

Restricted access 2820mm | 2830mm | 3040mm | 3270mm § 3500mm | 3950mm
way (Vertical
height) *

A Division of Transnet Limited Registration Number 1990/00900/06 Page 7 of 27



BBB5452 Version 6

*See clause 903.1.3 of "Transnet Freight Rail's Electrical Safety nstructions"

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

INSULATION LEVELS

9.2 For the medium and high voltage nominal r.m.s voltage systems on Transnet Freight Rail the -
e e TS TG TEVIE I Scaraances with SANS 107018 BBEA T GRBIa 3. & oo N
TABLE 3
Highest phase-to- | Nominal system Rated lightning Rated short duration
phase r.m.s voitage | rm.s. volfage. (un) impulse withstand power- frequency
for equipment. {Um) voltage peak. withstand r.m.s voliage.
7,2 kv 6,6 kV 75 kV 22 kV
12 kV 11 kV 95 kV 28 kV
24 kV 22 kv 150kV 50 kY
36 kv 33kV 200 kv F0%V
52 kV 44 kv 250 kY 95 kv
72,5kV 66 kV 350 KV 140 kV
100 kV 88kV 380 kV 150 kV
450 kv 185 kV
145 kV 132 k¥ 550 kV 230 kv
650 kV 275 kv
245 kv 220%kV 850 kv 360 kV
950 kv 395 kv
Insulation levels for highest voltage for equipment Uy, < 100 kV are based on an earth
fault factop “egualito v'3 and for U, > 100 kV an earth fault factor equal to 0,8 3.
Wherggnorg thamane insulation level is given per voltage system, the higher level is
approptiate fopequipment where the earth fault factor is greater than 1,4,

TABIES;, Standard Voltages and insulation levels in accordance with SANS 1019:2008 [1}
SECTION 2: TRACTION SUBSTATION EQUIPMENT
OUTDOOR YARD EQUIPMENT

10.0 METAL OXIDE SURGE ARRESTERS

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

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

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

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

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

HIGH VOLTAGE AC DISCONNECTOR

The contractor shall supply and install the high voltage AC disconnectingiswitcRyin‘accordance with
Transnet Freight Rail's specification BBB 7842,

HIGH VOLTAGE PRIMARY CIRCUIT BREAKER

The contractor shall supply and install the high voltage AGprimary circuit breaker in accordance with
Transnet Freight Rail's specification BBB 1267.

MAIN CURRENT TRANSFORMERS

The main current transformers shall comply with) the requirements of Transnet Freight Rail
specification BBB 0937.

The main currert transformers shall either beffitted in the high voltage bushings of the main traction
transformer or shall be the freestanding post type current tfransformers install on the line side of the
main traction transformer.

In the event of Eskomg@r LocalNdiility requiring three current fransformers for metering purposes the
successful contracter shalt supply and install the additional current transformer.

The ratios, accuracy and burdens of the current transformers shall be in accordance with Transnet
Freight Rail's Specification BBB 0937 .as specified:

MAIN TRACTION TRANSFORMER

TheLonttactor shall be responsible for the delivery, assembling, filling of transformer oil and
ihstallation on site of the main traction transformer in accordance with Transnet Freight Rail's
Specification BBB 5019.

AUXILIARY TRANSFORMER

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

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

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

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

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

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

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

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

AUXILIARY TRANSFORMER PROTECTION
PRIMARY WINDING

The confractor shall make provision for overload protection of the primamy winding SRefer to
clause 8.8 of specification No BBB 2721.

The protection system shall consist of an approved type of overload relayWwitiitSdassociated current
transformers.

SECONDARY WINDING

The contractor shall supply and install a three phase isolafing and earthing switch for the secondary
supply of the auxiliary transformer to the substation.

The isolating and earthing switch shall be fitted™with\inechanical interiocking of the key exchange
type, which shall form part of the interlocking procedre for the substation. Refer to clauses 31.0 and
32.0 of this specification.

AC EARTH LEAKAGE CURRENT TRANSFORMER.

The contractor shall supply afihinstall a bar primary current transformer for the AC earth leakage
protection. The current transformenshall be installed on the support steel structure of the primary
circuit breaker,

One terminal of the\primiary winding shall be connected to the primary circuit breaker frame and the
other terminal shall Be connected to the substation main earth electrode/mat. (Refer to drawing
CEE-TBD-7 end BBB 3620).

The cuffenidransformer shall be class 10P10, ratio 50/5 or 100/5.

The cirrentransformer shall be designed to withstand a test voitage of 2kV for 1 minute.
INDQOR EQUIPMENT

3kV DC RECTIFIER

The contractor shall supply and install 3kV DC rectifiers in accordance with Transnet Freight Rail's
Specification BBB 0496.

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

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

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

The bay screens shall be constructed of approximately 25mm woven wire mesh or expanded metal
fixed to tubular or angle iron frames complete with doors, pillars, gates etc.
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earthed without shutting down the whole substation.

The height of the screens and gates shall be similar to the height of the control panels but shall be
not be less than 1,8 m.

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

It is required that each rectifier unit in a double unit substation can be isolated independently and

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

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

3kV DC REACTOR

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

The 3kV DC reactor shall be in accordance with Transnet Freight Rail's Specification BBB 3890.
The reactor shalt be insulated from the substation fioor by means of insulaters.

Sufficient space shall be allowed for access to the reactor for maintgnance,and inspection purposes.

WAVE FILTER

The contractor shall supply and install the wave filter equipfeRt in accordance with Transnet Freight
Rail's specification BBB 3139 for wave filter capacitor§ and BBBW162 for inductor coils.

A wave filter is connected in parallel with the yeClifier Qutput. The filter unit is a capacitive inductive
circuit, which is tuned to resonate at specific harmonig fréquencies.

The filter equipment shall be so designed that,nd"individual harmonic voltage is greater than 2% of
the output voltage.

The inductor coils shall have(Suffigient adjustment to compensate for change in the capacitance
values due to ageing. Refento Transnet Freight Rail's drawing BBB 3483 for assembly.

A 100 Ampere HighCRupturing“Capacity (H.R.C) fuse shall be fitted to protect the wave filter
equipment,

The fuse holder shall bemounted on insutators,

The instlators shall'be so designed that the flashover path is not less than 100mm and shall support
thefose af a distance of not less than 100mm from the bolts securing the base plate. The insulators
shall have ayminimum dry flashover value of 20kV.

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

A 75 kilo Ohm resistor consisting of two 150 Kilo Ohm, 150 watt vitreous enamel resistors connected
in parallel shall be provided for the discharging of the wave filter capacitors when the equipment is
isolated and earthed.

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

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

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

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

The BC positive isolator metal cubicle/housing shall be insulated from the substation floor.
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The contractor shall supply and install the AC primary circuit breaker control panel and the AC/DC
distribution panel in accordance with Transnet Freight Rail's specification BBB 2721.

The control panels shall be insulated from the substation floor,

ELECTRONIC EQUIPMENT

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

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

BATTERIES

The contractor shall supply, install and commission a 53 cell 110 Viglt Planté lead acid battery bank.
The capacity of the battery can either be 100 Ampere hofir rating200 Ampere hour rating or
capacity dependant on the substation requirements.

The standard for the batteries shall be the 10-hour fafe at 208°C. The battery shall be capable of
delivering a minimum of 10 Amperes for 10 hours.

Batteries are installed in traction substations fgf controland protection purposes. The battery is used
for the following functions:

« Tripping and closing of primary circuit breakers.

+ Supply to protection relays,

» Closing and holding cail'supply to"BC high speed circuit breakers.
« 110 Volt supply {o Sonifol panel.

BATTERY CHARGER.

The contracter shalllsupply and install the battery charger in accordance with Transnet Freight Rail's
specificatioft BBB 2502.

Tae balterycharger shall be insulated from the substation floor by means of "Marley” or "Lino" floor
tovering not less than 2mm thickness.

TRACK FEEDER HIGH SPEED CIRCUIT BREAKERS

The successful tenderer shall supply and install the required 3kV DC high speed circuit breakers in
accordance with Transnet Freight Rail's specification CEE.0098 as well as with the following
additional requirements:

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

High-speed circuit breakers shall be fitted with an automatic reclosing feature, which provides for 1
{one) reciosure at 20 to 35 seconds interval. Refer to drawings CEE-TBP-35. “Connection diagram
for the high speed circuit breaker and electronic control relay".

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

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

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

Al other items of ‘material “sUch as Ceil "siahs, Tam Bushars, eanhing connactions, wall Bushing

plates or blanking-off plates, control cables etc, shall be included in the tenderer's offer.

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

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

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

MODULAR TYPE STEEL HOUSED HIGH SPEED CiRCUIT BREAKERS

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

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

The tenderers must be fully aware that the requirements of TransmetsFreight Rail's specification
CEE.0098 are relevant.

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

The modular type steel housings shall befifsulated from the substation floor,
REGENERATIVE HIGH SPEED CIRCUIT BREAKER

At certain substations Transhgf, Freight Rail will require 3kV DC regenerative braking energy
absorption equipment. If feguited™the successful contractor shall supply the high speed circuit
breaker for the protegtion of 'the regenerative breaking equipment in accordance with Transnet
Freight Rail's specificatiopCEE.0099.

3kV DC UNDERVORTAGE RELAY

The conftfactor shall supply and install a 3kV DC undervoltage relay with a high voltage potential
divider p#ccordance with Transnet Freight Rail Specification BBB 3005 and shall provide the
following:

Eibte optic technology must be used to provide galvanic isolation between the potential divider and
the undervoltage relay.

The potential divider shall be mounted in the 3kV busbar chamber or in the high voltage
compartment of the positive isolatar cubicle in accordance with Transnet Freight Rail's Specification
BBB 4724,

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

Insulation clearance shall be not less than 100mm. All normally live equipment on the potential
divider shall withstand a test voltage of 10,56kvV AC RMS 50 Hz for one minute to earth without
breakdown.
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If the undervoltage relay is wall mounted, an engraved warning label shall be fixed to the front of the
undervoltage relay panel with the following warning:

WARNING

THE POSITIVE BUSBAR MUST BE ISOLATED AND EARTHED BEFORE WORK I8
UNDERTAKEN ON THE UNDERVOLTAGE RELAY

The foliowiny connections” shaili consist ‘of 96mm* cross-sectional area copper or copper eguivaient "

conductors.

» Potential divider to negative busbar.

+ Resistor base plate to DC earth leakage bushar.

+ Relay metal case to DC earth leakage busbar.

SECTION 3: INSTALLATION

SUBSTATION EARTHING

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

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

The supply and installation in the substation building of all earthing/Condtictogs for the earthing of all
metal work which includes supporting frames, control panels, battefy charger, positive isolator pane,
track breaker cells, rectifier bay screens, chequer plates arid metalbases of insulators mounted
directly on the walls or floor etc.

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

The DC earth leakage relay and the instéllationthereof shall comply with the requirements specified
in clause 8.6 of Transnet Freight Rail' s\specifigation BBB2721.

Earthing conductors which could Bie subjecied to 3 kV DC faults caused by insulation breakdown,
efc., shall be not less than 70mm™é opper strap cross-sectional area or 85mm cross-sectional area
PVC insulated stranded coppen cable. Other earth conductors must have a minimum of 16mm?
copper cross-sectionab@rea,

The earthing systemforthe”3kV DC positive busbar chamber shall be supplied by the successful
tenderer. The design ofithe system shall be in conjunction with Transnet Freight Rail staff.

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

Al cafmections to the DC earth leakage relay shall form part of a ring circuit for safety when part of
the'gircuit is disconnected. Refer to drawing CEE-TBD-0007.

The earth conductors shall not be installed in such a manner as to bridge cut the earth leakage
relay.

The resistance between the DC earth leakage busbar and the substation main earth electrode/mat
shall be not less than 25 ohms.

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

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

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

A Division of Transnet Limited Reglistration Number 1990/00900/06 Page 14 of 27



BBB5452 Version 6

30.0

301

30.3

30.3.1

30.3.2

3033

30.3.3.1

30.4.

31.0

31.1

31.2

31.3
314

315

31.6
32.0

32.1
322
32.3

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

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

~ACTaliseartiv-switch - mounted on-the gate that - provides “access to ihe outdoor yard and wiere

applicable to the 3kV DC overhead feeder security area and provide all connections thereto.

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

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

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

Insulating of sfructures and electrical equipment.

The tenderer shall make provision for the insulating of the support steghstriicturés¥or i.e. the primary
circuit breaker, main current transformers and any other structure tfiat is‘eonnected to the AC earth
leakage system from the concrete foundation.

The insulating material shall be either the same material used|for the insulating of the mast bases for
the overhead track equipment or other insulating matesial that has been approved by Technology
Management.

The tenderer shall make provision for the insuldtingef the base of the main traction transformer from
the concrete plinth. Malthoid or any other appraved ingulation shall be used.

INTERLOCKING {mechanical)
GENERAL

The equipment for each_stigstatiorsshall include a mechanical interlocking system; preferably the
"Castell" or other appra¥ed keytype. Full details of the type offered instead of the “Castell type shall
be submitted with the Yender.

The mechanical inteflgcking system must be designed to prevent access to the high voltage
equipmentvhilst Yive"“and ensure that switching and isolating operations are carried out in the
correct séquence.

Alleguipmentshall be delivered with the necessary interlocks fitted.

it skiall not be possible to operate the locks and release the keys in any but the correct sequence or
in any position of the switches or gates, other than the fully "closed" or fully "open" position, as the
case may be.

When a unit is switched to local condition and isolated, no remote switching from the control office
shall be possible. Tenderers shall furnish full explanatory details of the arrangement whereby the
foregoing provisions are met.

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

Sequence to isolate a single unit substation rectifier unit.

Trip high voltage AC circuit breaker.

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

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

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

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

“Usekey "3 1o open reciifier unit bay gate (and DT SMOOtHiNgG reactor Scresn if reguiredy; =

If a number of keys are required to open the rectifier cubicles, a key exchange system may be used.
Procedure is reversed to switch the rectifier unit back on load.

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

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

Where the wave filter equipment is not located in the rectifier bay, the access te,the equiptent shall
be mechanically interlocked and form part of the interlocking procedure.

Access to the wave filter shall only be possible once the positive isolator 1s earthed and the primary
circuit breaker is tripped. Refer to clause 20.8

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

The contractor shall supply and install the following!

All low voltage PVC insulated supply and control cables:

3kV DC copper cables and copper bugbars fromstfie Anode wall plate to the rectifier and from the
rectifier equipment to the DC positivejisolating switches, DC smoothing reactors, and main DC
negative busbar. In the event offaluminium’(grade 6063) being used the minimum size shall by
50mm X 25mm bushbar,

Where required, the sugplyand fitting of hot dip galvanised anode wall plates in the wali of the
substation building, afihe géctifier bays. The wall plate galvanising shall comply with SANS 121,

Wall plates shall Be fittedWwith wall bushings, one for each phase and the neutral.

Designs_gnd “drawings of the wall plate arrangement must be submitted for approval after
adjudic@tionséf the tender.

e intercapnecting busbars from the anode wall plate to the rectifier.

Pheymain 3kV DC positive and negative copper busbars. Minimum dimension of bushars shall be
100mm X 10mm copper or 127mm X 12,5mm aluminium (grade 6083} busbar,

The 3kV DC output positive bushar system, which includes high-speed circuit breaker busbars, and
where required the outgoing feeder cables between the high speed circuit breaker busbars and wall
bushings.

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

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

Connections and cabling between control panels.
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Cables between the 110V substation battery and the auxiliary DC panel (2 core, minimum 16mm3),

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

Earthing cables (95mm? stranded copper) between the DC earth leakage busbar and substation
negative busbar.

“Two core 18mm® and multicore 2, 5mm?* cabies Detween pansl “arid high-speed 3KV DC girguit

breakers.

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

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

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

The maximum current density per square mm for open conductors shall not exceedd, 55 Ampere for
copper and 1.0 Ampere for aluminium.

Low voltage cables for indoor use may be unarmoured.

All high voltage cables shall be armoured XLPE insulated and shall_comply With SANS 1339 and
Trangnet Freight Rail specification BBC 0198. Al wiring used on tiie 3kW D€ equipment shall have
nominal 3kV insulation unless the clearances comply with those laiddown lin clause 8.9.

All negative connections and terminals associated with high voltage circuits and which are
accessible without first having to isolate and earth such, higheyoltage circuits e.g. the main negative
busbar, DC earth leakage relay, etc., shall be of 85mm? JcoppePor copper equivalent cross-section.
The terminals shall be painted red.

Not withstanding the above clauses the contractor shall supply and install any other cables,
conductors or busbars required for the sutcessiul operation of the substation.

BLOCK JOINTS

The contractor shalt make bl@gkjoints in the armouring of all the low voltage supply and control
cables, which are connected,between the indoor control equipment and the outdoor yard equipment.

The block joints shalibeiearly visible and shail be not less than 200mm from the cabie glands
terminating at theyoutdoer eguipment.

The block joings shall bebsealed with a heat shrink covering to prevent the ingress of moisture.
CHEQUERPLATES

Jhe contracior shall be responsible for the supply of all metal chequer plates required for covering of
cable trenthes inside the substation,

Earthing studs suitable for the fitting of 95mm? copper cable shall be welded to each chequer plate.
CABLES, BUSBARS AND CONNECTIONS. (CUTDOOR)

The Contractor shail supply and install the following:

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

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

Copper bushars between separately mounted outdoor equipment. The busbars shall incorporate a
degree of flexibility to avoid any overstressing of connections due to foundation movement and
expansion or contraction.
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_anode wall bushings which are fixed to the anode wall plate of the substation building.

All negative connections and terminals associated with high voltage circuits and which are
accessible without first having to isolate and earth such high voltage circuits e.g. the main negative
busbar shall he of 95mm?, copper or copper equivalent cross-section. The terminals shall be painted
red.

Copper busbars with removable flexible connections or “all aluminium” stranded conductor may be
used interconnection conductors between the main traction transformer secondary bushings and the

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

s 2 X 800 mm? "all aluminium” stranded conductor per each phase for 4,5 MW substations, or
80mm X 25mm aluminium {grade 6063) busbar in accordance to Transnet freight rail drawing
BBF1615.

2 X 500 mm? “all aluminium" stranded conductor per each phase for 3 MW substations, or
50mm X 25mm aluminium (grade 6063) busbar in accordance to Transnet freight 48il 'drawing
BBF1615.

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

Conductors from the high voltage AC line aerial conductors and between the slirgesrresters, AC
disconnecting switch, high valtage AC circuit breaker, current transformérs™rectifier transformer and
rectifier.

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

The auxiliary transformer shall be connected directlygtolithe tertiary winding of the traction
transformer for new installations or existing installatiopsswhereertiary windings are employed on the
main traction transformer.

Cabie from the auxiliary transformer secondagy to the short-circuiting switch.

Control cables from the high voltage AC discenneCtor, AC circuit breaker and main and auxiliary
transformers to the substation control panels.

A multi-core 4mm? cable betweenithe current transformers and the Electrical Supply Utility meter
room. Make-off and connect at\ffie, Current transformer only.

In the case of the Elecifical, Supply Utility Tee-supplies a multi-core 4mm? cable between the voltage
transformers and ghey Efectrical Supply Utllity. The Electrical Supply Utility will do the cable
connection.

In the cage Ofthe\Electrical Supply Utility Duplicate Supplies one multi-core 4mm? cable between
Transngt Freight Rail's high voltage AC circuit breaker and the Efectrical Supply Utility meter room.
{Foginteglgcking Electrical Supply Utility M.O.D's). The cable shall have 10% spare cores.

Anauitisegre 2,5mm? cable between the tele-control remote terminals on the control panel and the
elecirical supply utility meter room. (For tele-control of the Electrical Supply Utility equipment). The
cable shall have 10% spare cores.

All other cables as specified. e.g. security lighting and alarms.
All controf cables, security and alarm cables shall be armoured cables.

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

LABELS AND TERMINALS

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

All labels shall be neatly secured by rivets or screws,

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

SUBSTATION NEGATIVE RETURN

The substation negative return system which can be in the form of the following:

e Buried ALPE insulated coppercabie:

+ Rail on sleepers.
+ Aerial conductors.
BURIED XLPE INSULATED COPPER CABLE

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

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

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

The negative return cables shall be laid, in 150mm of soft soil in a trench, &t Z%epth of not less than
1000mm below ground level and spaced not less than 300mm betwéen centres.

Where cables are fikely to be damaged they shall be protected by capcrete slabs. Refer to Transnet
Freight Rail specification CEE.0023.

The cable route shall be provided with cable wafnihg tape. Refer to Transnet Freight Rail
specification CEE.0023.

The cable runs shall be marked by cable markers paihted signal red. (Stores Item No 9/1503)
RAIL NEGATIVE RETURN.

Where rail is used for the negative refuriysystem Transnet Freight Rail shall supply and install the
rail from the inside of the substatiorbuilding to the railway track.

The rail shalf be insulatgg frémy ground by means of concrete sleepers supplied by Transnet Freight
Rail.

Where the rail eriters\the\substation building it must be insulated from all concrete and brickwork to
prevent stray,currént damage to building reinforcing or other metal. After installation the hole in the
wall shall e sealed\and made good by Transnet Freight Rail,

Thegtail\ghall_be connected to negative output of the rectifier by means of a suitably rated
husbar/cablegsSupplied by the contractor. Transnet Freight Rail will make provision for terminations
onghie rail

Transnet Freight Rail shall connect the negative return rail to the track by means of PVC insulated
steel conductors.

NEGATIVE FEEDER MONITORING SYSTEM.

The contractor shall design supply and install a negative feeder monitoring system in
accordance with Transnet Freight Rail specification BBB1843.

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

AERIAL CONDUCTORS

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

3kV DC POSITIVE FEEDER CABLES

The positive feeder cables shall be either:

» Buried armoured medium voltage XLPE insulated cable. e

» Aerial aluminium conductor

BURIED XLPE INSULATED CABLE

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

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

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

Where cables are likely to be damaged they shall be protected by goncrete slabs. Refer to Transnhet
Freight Rail specification CEE.0023.

The cable route shall be provided with cable wasning fape. Refer to Transnet Freight Rail
specification CEE.0023.

The cable runs shall be marked by cable markérs painted white (Stores ltem No 9/1539).

Should it be necessary for the cables j6 PasS\undér the tracks suitable pipes will be installed by
Transnet Freight Rail.

Where required, the contractor shall supplythe necessary wall bushings for positive feeder cabies.
AERIAL CONDUCTOR

In the case of aeriallcondlctors used for the positive feeders, Transnet Freight Rail shali make
provision for conductorsiandgdhstallation.

Where aeriaihconductors are used for the 3kV DC positive, the contractor shall provide the walt
plates ap@ wall bbshings.

TRENCHING/FOR OUTDOOR YARD EARTHING CONDUCTORS AND CONTROL
CABLES,

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

In existing substation outdoor yards the contractor shall remove the necessary crusher stone in the
outdoor yard before any excavation commences. The contractor shall restore the crusher stone after
the completion of the work.

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

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

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

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

FOUNDATIONS.,

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

Notwithstanding the supply “arrangements (single or doubie) at any particuiar substation; tendergrg s

shall clearly understand that all foundations and steelwork to accommodate the supply and to cater
for the fraction yard are to be provided and erected by the successful tenderer.

Wherever there is a combined traction and 11kV/8,6kV distribution yard, a flying busbar is to be
provided in Transnet Freight Rail's yard. All foundations and steelworks required to suit this
arrangement, including the erection and earthing thereof shail be included in tenderer's offers.

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

+ Surge arresters.

+ AC disconnectors.

¢ Current transformers. (If applicable)

¢ Primary circuit breakers,

+ Main traction transformer.

s Auxiliary transformers.

» Portal lattice structures as required.

+ Any other foundations as specified.

The successful tenderer shall carry outthis own survey in regard to soil types and their load bearing
capabilities.

Equipment support foundations, shall be finished off 200mm above the finished earth level of the
yard. The design must b€ suchas to prevent standing water.

All foundation edges,shéll bedievelled, and the surfaces must be float finished.
All support faundationsshall be at the same ievel.

The degignof the Concrete plinth for the main traction transformer shall include a concrete gutter
aroungd thé perimheter of the plinth to contain any spillage of iransformer oil,

Proyisiofsshall be made on the plinth for skid rails. The spacing of the rails between centres shall be
a minimum of imeter. Details of the design and load bearing parameters of the skid rail system,
plinth and rail shall be submitted to Transnet Freight Rail for approval.

The auxiliary transformer if separate shall be provided with its own concrete plinth with a concrete
gutter, or may be installed on the same plinth as the main traction transformer.

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

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

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

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

- Steelivork for GUtdoor TNStAIANION I HIANG Sieas, 6. 4t 3 GiStance” Graater than SOk from the "

coast, shall be hot-dip gafvanised to SANS 121,

All high voltage equipment shall be provided with hot-dipped galvanised support structures or
pedestals to provide a minimum clearance of 3,6 m {(up to 88kV) or 4,1 m (above B8kV) from the
lowest "live" high voltage connection to finished ground level.

Structural steel shall comply with SANS 1431.
All welded joints shall be seal welded with no gaps or biowholes.

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

FENCING

The successful tenderer shall supply and install new perimeter fencingsas specified.

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

« Concrete palisade fencing in accordance to drawiig CEE-TDF- 0016,

« Hot dipped galvanised steel palisade®™fegcing with the minimum requirements of
Height 2,4 metres
Size and thickness of pales 40mm x 40mmy 3man thick.
Corner and intermediate posts 100mm x100mm x 3mm.
Horizontal cross bars 40mmx5mm.

The successful tenderer shall \Tiakeyprovision for the instailation of safety barriers in the high voltage
yard in accordance with, TsansnetNFreight Rail's requirements. (Refer to Transnet Freight Rail's
Engineering instructiop/S.016)

The successful tendereg shéll make provision for a metal barrier screen of 25mm-wire mesh or
expanded metal {¢ be'gonstructed around the auxiliary transformer to prevent accidental contact.

The successful ténderer shall cast a concrete apron of 150mm wide x 300mm under the perimeter
fences ‘of e substation. The top of the apron shail be a minimum of 100 mm above the ground
level.

GATES

The contractor shall supply and install two 4.6 metre wide X 2,4 metres minimum height lockable
gates in the perimeter fence to allow for:

» Entrance to substation building and yard,
» Entrance to the high voltage outdoor yard adjacent to the main transformer (s},

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

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

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

CRUSHER STONE ANDWEED KILLER

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

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

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

PAINTING

All indoor and outdoor steelwork, metal screens and barriers shalt be painted in accordance with
Transnet Freight Rail's Specification CEE.0045.

The finishing coats for indoor equipment shall be in accordance with SANS«Q9 N

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

DISTRIBUTION, LIGHTING OF SUBSTATION_BUILDING AND STANDBY 400V
AUXILIARY SUPPLIES

The successful tenderer shall supply and installall fght fittings, piugs, conduits, distribution boards,
switches, cables and other material in accofancéywith SANS 10142-1. Galvanised, alternatively
PVC conduit and galvanised fittings shall be provided at all substations within 50km of the coast.

The contractor shall furnish a certificate of coripliance for the 400v/220V AC distribution and lighting
of the fraction substation signed by thelaccredited person in terms of SANS 10142-1 and who is
registered with "Electrical Congracting Board".

Complete Layout drawing Showing the position/type of light fittings, position of plugs, distribution
board and switches tofe submitted to Transnet Freight Rail for approval.

220V AC fluoresgentlight filfings shall provided. The minimum lghting requirement shall be 100 fux
in terms of the "Ogcupational Health and Safety Act".

TIKVIGEKV,TO 400V AUXILIARY SUPPLY AND CHANGE OVER SYSTEM.

Witere)specified a 11kV/6,6kV to 400V distribution transformer will be installed to supply the traction
substation,in the event of substation failure or when the substation is taken off load.

The Iphase 400V supply from the above transformer shall be connected to the control circuitry via a
automatic change over switching system.

The change over switching system shall be mechanically and electrically interlocked.

Transnet Freight Rail shall supply and install a suitably rated 4core armoured cable from the
11kV/G,8kV to 400V distribution transformer to the change over switching unit.

A 1:1 ratio isolation transformer shall be installed between the 11kV/8.6kV to 400V distribution
transformer and change over switching system.

The isolation transformer shall comply with specification BBC 0330.

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

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

The light fittings shall be installed at the following locations:

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

TreTin e doubie unit subsiation three” in~the main walkway and one fameproof fitting in the battery "

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

All low voltage circuits and equipment shall be protected by moulded case circuit breakehs, which
comply with specification SANS 158,

SECURITY LIGHTS

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

COOLING AND VENTILATION

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

BATTERY ROOM

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

Only Ex non-sparking light fittings shali e installeddin the battery room.

Light switches and plug sockets shall nofige installed in the battery room.

No-smoking, naked flames angd“hand protection warning signs shalt be fitted to the battery room
doors.

A wooden stand treatedwith acid proof paint shall be provided for the batteries.

A hydrometer andfoghiook shall be supplied by the contractor for each installation.
The flogfof the battery room shall be painted with acid proof paint.

CKEARING OF SITE

AlNUbble which is left over as a direct result of work performed by the Contractor shall be removed
fromthe substation building and yard and disposed of by the Contractor. The substation floors and
walls shall be left in a clean condition. Afl cable, wire and conductor cut-offs and surplus material
shall be removed from site.

SECTION 4: SITE TESTING AND COMMISSIONING
SITE TESTS AND COMMISSIONING

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

ON-SITE TESTS

Functional on-site tests shall be conducted on all items of equipment, circuitry and interlocking to
prove the proper functioning and installation thereof.
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The successful tenderer shall submit a detailed list of on-site tests for the approval of the Project
Manager/Engineer at least six weeks before tests are due to commence at the first substation.

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

On-site tests and subsequent commissioning shall not commence until all construction work has
been completed. Construction staff, material and equipment shall be removed from site prior to the

" commencement of testing. Testing and commissioning of the substation equipment will not be

allowed to take place in a construction site environment.
On-site tests shall include the following;

¢ Polarity tests on all CT's.

+ Ratiotestsonall CT's.

« Magnetising current of all CT's.

« Secondary injection of all refays.

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

+ The operation of both mechanical and electrical interlocking.

e Tests on primary circuit breakers and other priméry eQuipment in accordance with
manufacturer's instructions.

At the completion of the on-site tests the Project Marfage/Engineer or his representative, shall either
sigh the test sheets (supplied by the successful tenderer) as having witnessed the satisfactory
compietion thereof, or hand to the successful tenderer alist of defects requiring rectification.

Upan rectification of defects the successfultenderer shalt arrange for the Project manager/Engineer
or his representative to certify satisfact@ry conipletion of on-site tests for that particular substation.

Acceptance by the Project Manager/Enginger of satisfactory completion of on-site tests in no way
relieves the confractor of his\ohkligation to rectify defects which may have been overlooked or
become evident at a latep stage!

COMMISSIONING OREQUIPMENT

Commissioning will inelude the energising of equipment from the AC disconnects to the OHTE track
feeder switchies. The stccessful tenderer must prove the satisfactory operation of all equipment
under li¥e conditions.

Qurcompletionfof commissioning the successful tenderer will hand the substation over to the Project
Manalger/Engineer in terms of the relevant instructions.

Tenderers shall allow a period of at least three days per substation between satisfactory completion
of on-site tests and commissioning of equipment.

During this period the Transnet Freight Rail's Test staff will test the operation of all protective relays
and circuits and set the protection relays at each substation.

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

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

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

SECTION 5: GENERAL
QUALITY ASSURANCE

Transnet-Freight-Rail-reserves-the-right-te-carry- out-inspection-and-tests-on-the-equipment-at-the -

works of the supplier/manufacturer.

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

Typefroutine test sheets of the equipment shall be forwarded to the Project Manager.
GUARANTEE AND DEFECTS

The confractor shall guarantee the satisfactory operation of the complete electrical iffstaliation
supplied and installed by him and accept liability for maker's defects, which may appe8r in design,
materials and warkmanship.

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

The guarantee period for all substations shall expire after a period of 12 months Gomimencing from
the date of successful completion of the contract or the date the equipfientlis handed over to
Transnet Freight Rail whichever is the later.

If urgent repairs have to be carried out by Transnet Freight Rail staff to saintain 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, feimburse Transnet Freight Rail the cost of
material and labour.

The cost of training shall be included in the tenderersgliotation.
DRAWINGS, INSTRUCTION MANUALSIAND SPARES LISTS

Drawings, instruction manuals and cataloguesyshiall be supplied in accordance with Transnet Freight
Rail specification CEE.0224.

The tenderer shall supply thre@weopies of an instruction/maintenance manuals, schematic and wiring
diagrams.

The contractor shalt gubmit defails of spares required in accordance with Transnet Freight Rail's
specification no. CEE.0224.

All spares recommended for normal maintenance purposes that are not available locally (requires
importatior) must Be highlighted.

SPECIAL/TOOLS AND/OR SERVICING AIDS

Special todls or servicing aids necessary for the efficient maintenance, repair or calibration of the
equipment shall be quoted for separately.

TRAINING

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

PACKAGING AND TRANSPORT.

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

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

[1] SANS 1019: 2008 Edition 2.5 Standard voltages, currents and insutation levels for electricity
supply
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DRAWING NUMBER

CEE-TDF-0016
CEE-TBD-7
CEE-TU-41
CEE-TCK-1
CEE-TBP-1
CEE-TBP-39
CEE-TBP-35
CEE-TBP-38
CEE-TCL-63
CEE-TCQ-208

CEE-TBP-33
BBE 0938

BBB 3620

BBF 1615

APPENDIX 1

DRAWINGS ISSUED WITH THIS SPECIFICATION _

AMENDMENT

DESCRIPTION.

Concrete fencing

Earthing Arrangements Traction Substations.

Negative Return Cable Terminating Box.

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

Circuit diagram for auto reclosure for HSCB

Connection diagram for HSCB"afd, electronic control relay
Schematic Diagram of 3kV HY Protection.

3kV Busbar ChambepArrangement: Cable Feeders.

DC High Speed/Circuit Breaker Cell Panel (Cell slabs)
(sheets Jstond ()

PClrack Breaker and Truck Wiring Diagram.
Surge arresters mounted on traction transformer.

3kV Earthing arrangement for traction substation

Busbar connection assembly
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SCOPE
This specification covers Spoornet's requirements for cables used for:

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

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

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

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

SANS 1339 : Electric cables — Cross-linked polyethylene (XL insulated cables
for rated voltages 3,8/6,6 kV to 19/33 kV.
SANS 1507 : Electric cables with extruded solid dielectric i Wer fixed

installations 300/500 V to 1900/3300 V,

Part 1-General,
Part 3-PVC Distribution cabl

Part 4-XLPEdistribution
Part 5-Halogen free

APPENDIX O

The following appendix forms an tegr part of this specification.

Appendix 1 chedule of Requirements: Details of the cable to be supplied.
TENDERIN

Tenderers shal ate clause-by-clause compliance with the specification. They shall take the
formeo parate document listing all the specifications clause numbers indicating the

individual statement of compliance or non-compliance.
he erers shall motivate a statement of non-compliance.
The tenderer shall submit technical specifications of the cables offered.
Failure to comply with clauses 4.1, 4.2 and 4.3 could preclude a tender from consideration.
MEDIUM VOLTAGE CABLES
IMPREGNATED PAPER INSULATED.

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

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

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

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

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

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

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

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

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

CROSS ~ LINKED POLYETHYLENE INSULATED (XLPE).

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

The voltage range for the cables shall be between 3,8kV and88%k\/.
Cables shall be single or three core with stranded copper conductors.
The cables shall be type A (armoured) for single aad three core cables.

Single core type A cable shall be copper tapgfscreened, @luminium wire armoured and provided
with a PVC outer sheath.

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

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

Three core type A cable“shall be copper tape screened, galvanised steel wire armoured and
provided with a P\UC'euter sheath.

The manufacture of the single and three core cables shail be such that the cables are fully
protected againstihe gffect electrolysis.

The cables shall Be suitable for laying directly in soil and concrete frenches.

The e8bles shall withstand exposure to water, corrosive conditions as well as high uitra violet
conditions caused by direct sunlight.

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

Where specified flame-retardant and halogen free cables shall be in accordance with
SANS 1339.

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

CABLES FOR FIXED INSTALLATIONS

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

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

Cables shall have stranded annealed copper conductors.
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The cables shall be marked according to SANS 1507 part 3. Core identification shall be by
means of colour code or numbering of the insulation.

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

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

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

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

QUALITY ASSURANCE

Spoornet reserves the right to carry out inspection and tests on the equipment at 'd‘e works of
the supplier/manufacturer. b
Arrangements must be made timeously for such inspections and ty tine tests in

accordance with the cable specifications are carried out before delivery @l to the site.
INSPECTION AND TESTING
Spoornet reserves the right to carry out inspections and any@ cables at the factory of the

supplier/ manufacture.
Arrangements must be made with The Senior Eng

Technology Management Spoornet for
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APPENDIX 1

SCHEDULE OF REQUIREMENTS
(To be completed by the client)

1.0
1.1

1.2.2

123

1.24

1.2.5

1.2.6

2.1
211

MEDIUM VOLTAGE CABLES
PAPER IMPREGNATED LEAD SHEATHED (PILC)

Rated VoRage (V) ... et et e e o s r San e L ee e v S Tk e s e s s s o S Nen S
NUMDET OF COTES: ....iieeee i inve ashais va bbb vir S SVER E o e be s 50 00500 A a0 0k s e 0dd ma e beminn s
Length of CabIES (M) ...oivinini it s et e e s ci e re e b ks saa e e as sem e saaen e ser e e
Size 0f CONAUCLOS (MM 1..ooiiivie oo e et
CROSS LINKED POLYETHYLENE INSULATED (XLPE)
(XLPE is recommended for 3 kV DC Applications)

Rated Voltage (V) oo e e e e e e

Number of COres: . ....oovvveiii i D

Length of cables (M): ..........coooeiiiiiiiiiniinee

Size of conductors (Mm?): ................... N e e e s
Flame retardant (required/not requi ) ................................................................
CABLES FOR FIXED INSTALLATION

Type of cable required:

h Of CADIES (M) oueiriiir e et et are sen ceecen e e o S S S

SIZE Of CONAUCTONS (IMITI): 1.vvvveir ie e cen ceceeses s eonses oo RS S RSR SwA S R R R R S SR SS

END
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2.3
2.4

SPOORNET
(INFRASTRUCTURE) (POWER SUPPLIES)
SpeciFicatIioN No. CEE.0023.90
SCOPE
This specification covers Spoornet’s requirements for the
installation, laying, terminating, jointing, testing and
commissioning of high and low voltage cables.

REFERENCE LIST

The following publications, drawings and documents (latest editi¢p)
are referred to herein. 4

South African Bureau of Standards
SABS 97 - Impregnated paper insulated electric cable V
SABS 0142 - Code of practice for the wiring of pr

SABS 150 - Polyvinylchloride {PVC) insulated (e
flexible cords.

SABS 763 - Hot-dip (galvanised) zin ing.

SABS 1339 - Cross-linked polyeth insulation of -electric cables.
SABS 1299 - Direct-acting i @ electrical measuring
instruments and their a

British Standard 1 sti@

BS 5467 - Armo bles with thermosetting insulation for
electricity

BS 648 egnated paper-insulated cables.
Machinery, and Occupational Safety Act, Act No. 6, 1983

Spoorhet

CEE.0012 - Method of Tendering
CEE.0045 - Painting of steel components of electrical equipment.

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

Safety Instructions - High Voltage Electrical Equipment
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SPOORNET
(INFRASTRUCTURE) (POWER SUPPLIES)
SpeciFicaTioN 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 lists Spoornets drawings applicable to the
installation,

Cable routes indicated on these drawings shall only beWa ‘gereral
guide to the contractor.

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

To ensure a uniform basis for tenderifigmpurposes, tenders shall
be based on the estimated quantiti@sfgivenyin this schedule which
shall be completed in full and retupfed as part of the tender.

Complies/Does not comply

The importance of fullfcompletidn of this schedule cannot be
overstressed as this will constitute the tenderer’s quotation.

Complies/Does nGbncamply

Rates spegifiedhih this schedule will be applicable if any
adjustmentsgto requirements become necessary.

Complies/Do88S not comply

Any ddditional items considered to be necessary by the tenderer
for_the satisfactory completion of the installation and fulfilment
offhis 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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SPOORNET
(INFRASTRUCTURE) (POWER SUPPLIES)

SpeciFrcaTronNn 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 to the”Satisfaction of
Spoornet.

Complies/Does not comply

Galvanising, where specified, shald be inWaccordance with SABS 763.

Complies/Does not comply

SAFETY INSTRUCTIONS

Work on the high voltage equipment shall be carried out in
accordance with the SafebysInstructions High Voltage Electrical
Equipment of Sp@arnet.

Complies/Dées nat)comply

A11 work déne must comply with the requirements of the MACHINERY
AND OCCURATIONAL SAFETY ACT, Act No. 6, 1983.

Comphigs/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

2.3

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 commencementyofiwerk on
the section concerned.

Complies/Does not comply

Post Installation Surveys

After completion of all cable layifighand Jeinting and before
commissioning of any cable the Comtpactor shall carry out a final
"as laid" survey of the cable”Fouteés and submit plans on
transparencies suitable for(reproguction.

Complies/Does not comply

The cable route plans sh&¥” include the following information :
Overall length, ‘type) size and voltage of each cable.

Accuratelindication of the position of each cable joint by
indieating twofdistances to each joint from permanent structures.

Complies/Does not comply

Pipes and chambers provided.

EXCAVATIONS

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

Complies/Does not comply

Trenching procedure shall be programmed in advance, approved by

the Engineer and shall not be departed from except with the consent

of the Engineer.

Complies/Does not comply
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3.1

3.2

.1

SPOORNET
{INFRASTRUCTURE) (POWER SUPPLIES)

SpecIiFrcatIoNn No. CEE.0023.90

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

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

Complies/Does not comply

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

Complies/Does not comply

Should any underground service, water mains, road ‘pavement,
drainage system, building or any other structur€be “damaged by the
Contractor’s staff, it shall be reported immediately to the
Engineer, who shall arrange for the necessaryWrepairs. The
Contractor shall be responsible for the cost of fepairs.

Complies/Does not comply

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

Complies/Does not compTy

The Contractor shall\not trench beneath any railway line without
departmental supérvision. Should the contractor wish to carry out
such work,sa@ minimum of 14 working days notice is required by the
Engineer€to atrange for the necessary supervision. The cost of such
superyision sha®?l not be charged to the Contractor.

Complies/Does not comply

Fxcavations crossing oil pipe lines shall not commence until an
autfiorised 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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8.8

8.9

SPOORNET
(INFRASTRUCTURE) (POWER SUPPLIES)

SpeciFicaTioN No. CEE.0023.90

Trenches across roads, access ways or foot-paths shall not be left
open. If trenching, cable laying and backfilling cannot be done
during the same shift, the portion of trench across the full width
of the road, etc., must be temporarily backfilled and consolidated
sufficiently to carry the traffic concerned without subsidence.
Alternatively, adequately strong cover plates shall be laid across
the trench.

Complies/Does not comply

Power driven mechanical excavators may be used for trenching
operations. Spoornet shall not be responsible for any dama@emto
other Services in close proximity when using mechanical excavaters.

Complies/Does not comply

The Contractor shall provide shuttering in plac€ywhere the danger
exists of the trench collapsing, and causing (damage te formations
or other nearby structures.

Shuttering shall be paid for at scheduled rates.

Complies/Does not comply

Trenches shall be as straight as possible and the bottom of each
cable trench shall be fipm, and of/smooth contour without sharp dips
or rises which may cauge tensi¥e forces in the cable during
backfilling.

Complies/Does nét.comply

Trenches sifal1™have no sharp objects which may cause damage to
the cabl€ dufing Taying or backfilling.

Complies/Does" not comply

The Wmfiinished depth of trenches unless otherwise stated shall be
#@s follows :

HV cables and associated pilot cables = 1 000 mm

LV cables and separate pilot cables = 750 mm

The width of the trench unless otherwise stated shall be 500 mm
for one or two HV cables and associated pilot cables, and shall

increase by 300 mm for each additional HV cable and its associated
pilot cable,
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L1301

.13.2

.14

141

.15

.16

17

1.1

SPOORNET
(INFRASTRUCTURE) (POWER SUPPLIES)

SpecrricaTioN No. CEE.(0023.90
The width of the trench at any bend or places where cable slack
is required, shall be such that the bending radius of the cables
shall not be less than that specified for the particular cable as
per specifications SABS 150, SABS 97 and SABS 1339.

Complies/Does not comply

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

The material excavated from each trench shall be placed in such a
manner as to prevent nuisance or damage to adjacent ditcheSy
railway lines, drains, gateways and other properties apd shall %ot
interfere with traffic.

Complies/Does not comply

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

Complies/Does not comply

When excavating close to railWwaytracks, the ballast must be
covered by tarpaulins or other sheetiing to prevent soiling.

Complies/Does not comply

Removal of accumulated water or other Tiquid from trenches shall
be done by the Conthactor at his expense. The Contractor shall
provide all pumps and appliances required to carry out this
operationgWateén or any other Tiquid removed shall be disposed of
without €reating any nuisance or hazard.

ComptiesZDoes not comply

Spoorn@t 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)

SpecrricatIoNn 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 thereof
remain the property of the Contractor and shall be removed Tvem the
site and disposed of by him.

Complies/Does not comply

Cable pulling and Taying shall be done manualjy unless otherwise
approved by the Engineer. No cable shall be subjected to a tension
exceeding that stipulated by the cable manufacturer.

IN TRENCHES

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

Low Voltage cables shal}”be Spaced at a minimum of 150 mm apart
(centre to centre).

Pilot cables shall ‘be l1aid”beside the associated power cables.

High Voltage “and\LowVoltage cables (and pilot cables not
associated with“™igh Voltage cable) shall be spaced at a minimum of
300 mmgapart.

Pilot\\cables’, when they are routed separately from their
asseciated power cables, may be run next to one another.

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

Where the cable cannot be laid down at the specified depth, prior
authority shall be obtained from the Engineer by the Contractor to
protect the cable by means of 150 mm diameter half round concrete
pipﬁs 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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.10

SPOORNET
(INFRASTRUCTURE) (POWER SUPPLIES)
SpeciFicaTION 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
A11 cables crossing beneath roads and pavements shall be enclos
in asbestos cement pipes with a minimum internal diameter of

The Engineer shall be advised timeously of the locations and
guantity of pipes to be laid and chambers to be provided

Separate lengths of pipe shall be properly jointed.
Complies/Does not comply V

Pipes shall maintain or exceed the specified acing.
Complies/Does not comply

Only one High Voltage cable shall be id per pipe.

ers.

Complies/Does not comply

Pipes shall extend at least (] g ither side of the road- or
pavement formations and ain the specified cable depth.
A1l pipes shall be graded for ‘water drainage : the required grade
is 1:400.

A1l cable gs underneath railway tracks shall be in pipes

in accordance with Chief Civil Engineer’s drawing FG 263.

IN DUET UILDINGS

Con ducts and pipes within buildings will be provided by
hers.

fore 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 laidyin
ducts.

Complies/Does not comply

Cable trays or racks shall be of reinforced glass fibreWor steel
suitably treated to prevent corrosion, Steel trays, ragks\asdd other
supports shall be galvanised in accordance with SABS™7&3ywhen used
within 50 km of the sea or inland exposed conditionsy

Complies/Does not comply

UNDER BRIDGES AND IN TUNNELS

Where a cable route can only be agaifist the concrete wall of a
bridge or tunnel the cable sifaTWbe, supported on :

suitable brackets at 750"mm Gntepvals.
or
straining wire Secuned at maximum 1 200 mm intervals.

Complies/Boes noth comply

Brackebs shall’be of robust design and shall be galvanised and
painted 9 accordance with specification CEE.0045

CompT%es/Does not comply

Th€ 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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SPOORNET
(INFRASTRUCTURE) (POWER SUPPLIES)
SpeciFrcaTtioN 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 oil

pipe.
Complies/Does not comply

The Tevel 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, at \easts300

mm of fill shall be provided between the two cables.“msaddition a
concrete slab in accordance with Spoornets drawing Ne. CEE
55/027367 shall be placed between the two cables parallel to the
lower cable.

Complies/Does not comply

IN RAILWAY FORMATIONS

Cables to be accommodated in railway” formations shall be laid in
accordance with Chief Cjwil Engineer’s drawing No. FG 263.

Complies/Does not comply

SECURED TO POLES

Cables togbe tehrminated at disconnectors (isolaters) mounted on
wood, congcrete or steel poles, shall be clamped onto such
struetugesiby sieans of stainless steel straps applied at such a
tension that"the cable or cable sheath is not damaged. Straps shall
béslocated” 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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9.9

9.9.1

9.9.2

9.9.3

9.9.4

10.0

10.1
10.1.1

10.1.2

10,143

10.1.4

SPOORNET
(INFRASTRUCTURE) (POWER SUPPLIES)

SpeciFicaTION No. CEE.0023.90
EXPOSED CONDITIONS
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

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

Complies/Does not comply

A11 such material shall be supplied and installed “by=the
Contractor.

Complies/Does not comply

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

CABLE TERMINATIONS
General

A1l cables shall be terminated and connected to the respective
equipment, whether\provided’by the Contractor or by others.

Complies/Does,not Cemply

Jumpers Betwéen cable end boxes and disconnectors shall either be
short, @notgh to”be rigidly self supporting, or shall be supported
on suitably“glaced pin insulators.

CompTies/Does not comply

Teymination of cables on outdoor equipment shall not be done
during inclement weather conditions.

Complies/Does not comply

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.

10.

10.1.

10.
10.2.

10.

10.
10.3.

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 2 mm thick,
capable of withstanding a test voltage of 4 kV DC for one fiimute.

Complies/Does not comply

HV Cables

The cable armouring shall be bonded with an dpproved ‘Copper bond
to the cable end box at one end of the cable Gnly ds directed by
the Engineer. This bond shall be easily removable for testing
purposes.

Complies/Does not comply

Where for any reason a cable canngt ‘be terminated, sufficient
length of cable shall besheft to seach the cable end box position.
The cable shall be coiled and Biiried or otherwise protected, The
cable end of paper_ insUlated cables shall be capped immediately
with a plumbed lead seal™@ther cables shall be sealed with
suitable tape.

Complies/Dées neficomply

LV Cab%es“{andsPilot Cables)

AWl cut ends of cables are to be sealed with suitable tape, or
othernapproved means until they are ready to be terminated.

Complies/Does not comply

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

Complies/Does not comply

The glands shall be fitted with neoprene shrouds.

Complies/Does not comply

CABLE JOINTS

General

Pace 15



11.1.

11.1.

11.

11.

11.

11.1.

11.1.

11

11.1.9

SPOORNET
(INFRASTRUCTURE) (POWER SUPPLIES)

SpeciFrcaTioN 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. 9

Complies/Does not comply

The cores of cables shall be jointed number to number ar colou
to colour. »

Complies/Does not comply

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

Complies/Does not comply

The conductor bridging the armou hall be adequate to carry

the prospective earth fault
Complies/Does not conmbO

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

all be identified by a non-corrodible label
fixe c o the top of the joint. Each label shall have
stamped , in characters having a minimum height of 10 mm, the
identification of equipment at each end of the cable concerned.

mplies/Does not comply

oornet 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.
12.

12.

12.

12

12.

12.

12

SPOORNET
(INFRASTRUCTURE) (POWER SUPPLIES)
SpeciFicaTioNn No. CEE.0023.90
0 COVERING, BACKFILLING AND REINSTATEMENT
1 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

2 Trenches in railway formations shall be backfilled and reinstated
in accordance with Spoornet’s Chief Civil Engineer’s drawing NQ{\FG
263.

Complies/Does not comply

3 A1l other trenches shall be backfilled and reinstate ‘EN‘a}’DWS:

3.1 Two 75 mm thick layers of soil sifted through mesh shall

be laid directly under and over the cables re valy and
consolidated by hand ramming only.

Complies/Does not comply

3.1.1 Only soil with a thermal resisti 1,5 degrees C.m/watt, or
Tower may be used for this p

Complies/Does not compl 6

3.1.2 When necessary 1mporte fil sha]] be arranged by the Contractor
and paid for at s

3.2 HV cableg shall,“here 1ikely to be mechanically damaged as

deci
No.

67) to be supplied and l1aid by the Contractor on top
ed soil. These slabs shall be laid close-butted, convex
concave end, directly above each HV cable throughout the
derground portion except where otherwise protected as by pipes,
ete? Only unbroken cable protection slabs may be used, and only
abs actually laid will be paid for.

e&i‘it hesengineer, be protected by concrete slabs (to Drawing
5

Complies/Does not comply

.3.3 The minimum dry densities of backfilling after compaction shall

be not less than 1 600 kg/cubic metre.

Complies/Does not comply
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12.

12.

12

12.

12.

12.

12.

3.4.1

.3.5

SPOORNET
(INFRASTRUCTURE) (POWER SUPPLIES)

SpeciFxcaTioNn 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 ‘<N

Backfilling at pipe entries shall be such as not to stres

damage the cable during compaction from the top.

A continuous plastic cable warning tape, to drawipg N y-
307 shall be laid directly above each HV cable, 1 low the

normal surface level and run for the full le e cable
before completing the back-filling.

Complies/Does not comply

The back filled trench shall be inedyin a thoroughly safe
condition by the contractor for ration of the contract.

Complies/Does not comply

A1l back filling of ro@s gs shall be mechanically rammed.
Complies/Does not comply

Final surf f ds shall be restored by others unless called
f Work", Appendix 1.

ble route markers shall be provided and installed by
tractor in accordance with drawing CEE-PK-14.

lies/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.

14%
4.

14.

SPOORNET
{INFRASTRUCTURE) (POWER SUPPLIES)
SpecIFIcATION No. CEE.0023.90

MEASUREMENTS

A11 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 centy'e
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 portion Femaining in
the pipe will be paid for at the rates quotedsforylas installed in
pipes".

Complies/Does not comply

Determination of trench volume fos”m@asurepent purposes shall be
based on measured length and specifi€d width and depth. No

allowance shall be made wherg™frenches have to be widened at the
bottom to accommodate cable§, cable %joints and protection slabs.

Complies/Does not comply

The classification\of différent types of ground for measurement
purposes shall Ue,a$s follows:

Soft rocksWill‘be\taken as broken or friable rock which can be
removed By pick or mechanical excavator or paving breaker. This
includes hardgClay.

Hawd rock 'will be taken as rock which cannot be removed by a
mechanical excavator and requires drilling and blasting or
Splitting. This includes reinforced or plain concrete.

TESTS

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

Complies/Does not comply

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

Complies/Does not comply
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14.

14.

14.

14.

14.

14.

14.

14.

14.

6.1

7.1

7.2

7.3

SPOORNET
(INFRASTRUCTURE) (POWER SUPPLIES)

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

Complies/Does not comply

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

Complies/Does not comply

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

Complies/Does not comply

The final commissioning site tests will Be carried out by
Spoornet.

Complies/Does not comply

A suitably qualified staff flemberfo™ the Contractor shall assist
Spoornet during the tesiswand shall carry out any remedial work
where necessary.

Complies/Does not ‘Comply

The contracter shaMinotify the Engineer in writing 4 weeks before
the commis§ioningydate and shall have carried out the following
site tes€s béfore“such date :

CompliesiDoe$ not comply

Proventhe continuity and insulation resistance of the multicore
pilot cables.

Complies/Does not comply

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

Complies/Does not comply

The following voltage withstand tests on each completed cable
run:
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14.7.3.1

14.7.3.2

14.7.5

SPOORNET
(INFRASTRUCTURE) (POWER SUPPLIES)

SpecIFicaTIoN No. CEE.0023.90

Paper insulated cables:

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

Complies/Does_not comply

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

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 sh aP®l withstand a test v
for 1 minute.

Complies/Does not comply

XLPE Insulated Cables:

ha®l be tested as specified in
339, and cables rated up to
pecified in appendix B, clause B.6,

A1l cables rated up to 19/3
appendix E, clause 1.4,
1,9/3,3 kV shall be teste
of BS 5467,

differ, in that a 4 kV DC test voltage shall be
one minute between the brass screens of the cores and
ouring. The outer sheath shall withstand a test voltage of
kV DC for 1 minute between the armouring and earth.

\iﬁhr X cable is to be joined to an existing XLPE Cable,
stys

mplies/Does not comply

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

Complies/Does not comply

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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15.0
15.1

15.2

15.3

15.4

15.5

15.6

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

The guarantee period shall commence the day the installation is
formally handed over to and accepted by Spoornet.

Complies/Does not comply

The Contractor shall undertake to repair all faults ox defects due
to bad workmanship and/or faulty materials, and to_replace &1l
defective equipment or materials during the guaranteé=period.

Complies/Does not comply

Any defects that may become apparent during the guarantee period
shall be rectified to the satisfactidnmef, and free of cost to
Spoornet.

Complies/Does not comply

The Contractor shall undemtake work on the rectification of any
defects that may arisefduring the guarantee period within 7 days of
his being notified_ by Spoornet of such defects.

Complies/Does nGbwncomply

Should thefContractor fail to comply with the requirements
stipulated above, ‘Spoornet shall be entitled to undertake the
necessagy vepadr work or effect replacement of defective apparatus
or matertalsy and the Contract shall reimburse Spoornet the total
cost of such repair or replacement, including the Tabour costs
incurred in replacing defective material.

Complies/Does not comply

.........................
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SPOORNET
(INFRASTRUCTURE) (POWER SUPPLIES)

SpecIFIcAaTION No. CEE.0023.90

ApPENDIX 1
Page 1 ofF 1
SCOPE OF WORK
1.0 Site inspection required/not required. 4

4
DAL & vt raar e el
TAME & o o s o s VN + e s R e e A o T, I v g o
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SPOORNET
(INFRASTRUCTURE) (POWER SUPPLIES)

SpeciFicatIoN No. CEE.(0023.90
APPENDIX 2

Pace 1 oF 1

DRAWINGS

Q\
DRAWING NO. TITLE
CEE 557027367 Concrete slab, cable protecti \/
CEE-PK-14 Route marker, cable, e]ec%
CEE-MA-307 Tape, cable warning, r

FG 263 Accommodation of ab]e Railway
formations.
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SPOORNET
(INFRASTRUCTURE) (POWER SUPPLIES)

SpecIFicaTIioN No. CEE.0023.90

ApPPENDIX 3
PAGE 1 oF 7
SCHEDULE OF ESTIMATED QUANTITIES AND UNIT RATES
ITEM NO. DESCRIPTION ESTIMATED UNIT UNIT  TOTAL
QUANTITY RATE
1.0 Route surveys complete ‘;\
(clause 7.0)
2.0 Excavations in
a) Hard rock /cubic metre
b) Soft rock /cubic metre
c) Soil /cubic me
3.0 Transportation of soil /cub
4.0 Shuttering
(clause 8.10)
5.0 Concrete slabs supplied
and installed
(clause 12.3.2) O each
6.0 Plastic cable warni
tape supplied and
installed
(clause 12.3 /m
7.0
/m
8.0 m dia. asbestos
cement pipes supplied
nd installed /m
Cutting of checker
plates
(clause 9.4.4) /m cut
10.0 Backfilling of trenches
with soil
(clause 12.3) /cubic metre
11.0 Backfilling of trenches

with 10:1 soil/cement mix
(clause 12.2) /cubic metre



ITEM NO.

12.
13.

14.

15.

16.
16.

16.

16.

16.

0
0

2.1

SPOORNET

(INFRASTRUCTURE) (POWER SUPPLIES)

SPECIFICATION No. CEE.0023.90

APPENDIX 3

Pace 2 ofF 7
SCHEDULE OF ESTIMATED QUANTITIES AND UNIT RATES

DESCRIPTION ESTIMATED

QUANTITY
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 QO

240 mm sq
185 mm sq
120 mm sq
95 mm sq
16 mm
Other §i

Lo N Cables
N 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

UNIT

/cubic metre

each

/cubic me

/cubi

/m

/m

UNIT  TOTAL

RATE
N

o



SPOORNET
(INFRASTRUCTURE) (POWER SUPPLIES)

SpeciFicaTioN No. CEE.0023.90

ApPENDIX 3
PaGe 3 oF 7
SCHEDULE OF ESTIMATED QUANTITIES AND UNIT RATES
ITEM NO. DESCRIPTION ESTIMATED UNIT UNIT  TOTAL
QUANTITY - RATE

\)

16.2.2 Low Voltage Cables /m 4
..... core ..... mm sq
..... core ..... mm $q

16.3 Installed in ducts
(clause 9.4)

16.3.1 High Voltage Cables
240 mm sq

185 mm sq
120 mm sq
95 mm sq
16 mm sq
Other sizes < |

16.3.2 Low Voltage Cables /m
..... X7 sq
..... .90, mm sq
..... ore”..... mm sq
o 3\~*§ ?... mm sq

17.0 nstallation of cables

ial conditions)

able supports
(clause 9.4.5 and 9.4.6)
High Voltage Cables /m
240 mm sq
185 mm sq
120 mm sq
95 mm sq
16 mm sq

Other sizes



SPOORNET
(INFRASTRUCTURE) (POWER SUPPLIES)

SpeciFicatioN No. CEE.0023.90
ApPENDIX 3
PAGE 4 oF 7

SCHEDULE OF ESTIMATED QUANTITIES AND UNIT RATES

ITEM NO. DESCRIPTION ESTIMATED UNIT UNIT  TOTAL
QUANTITY RATE

17.1.2 Low Voltage Cables /m 4

4

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

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

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

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

17.2 Securing cables to poles
(clause 9.8)
/

17.2.1 High Voltage Cables

240 mm sq
185 mm sq
120 mm sq

95 mm sq

16 mm sq

Other sizes

17.2.2 Low Voltage Cables Q J/m

17.3 Se ‘ak‘g
oncrete/tunnel walls

17.3.1 High Voltage Cables /m

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



SPOORNET
(INFRASTRUCTURE) (POWER SUPPLIES)

SpeciFrcaTtion No. CEE.0023.90

ApPENDIX 3
PaGE 5 oF 7
SCHEDULE OF ESTIMATED QUANTITIES AND UNIT RATES
ITEM NO. DESCRIPTION ESTIMATED UNIT UNIT  TOTAL
QUANTITY RATE
17.3.2 Low Voltage Cables /m 0;\

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

17.4 Installation of cables
in track formations
17.4.1 High Voltage Cables

240 mm sq l

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

17.4.2 Low Voltage Cab /m

ooooo

v ﬂ\\sr ... Mm sq
18.0 able terminations
C ete (Supply

material, terminate
d connect up).

XLPE cable

1.1 High Voltage
terminations each

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



SPOORNET
(INFRASTRUCTURE) (POWER SUPPLIES)

SpeciFicaTroN No. CEE.0023.90

ApPPENDIX 3
PAGE 6 OF 7
SCHEDULE OF ESTIMATED QUANTITIES AND UNIT RATES
ITEM NO. DESCRIPTION ESTIMATED  UNIT UNIT  TOTAL
QUANTITY RATE

\)

18.1.2 Low Voltage 4
terminations each !
..... core ..... mm sq

18.2 PILC SWA cabie O
18.2.1 High Voltage
terminations ch

240 mm sq

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

18.2.2 Low Vo]tgge

terminat each

19.0 Cable joints complete
upply material,
terminate and connect up)

.l PVC to PVC each

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



W

SPOORNET
(INFRASTRUCTURE) (POWER SUPPLIES)

SPECIFICATION No. CEE.0023.90

ApPENDIX 3
PAGE 7 oF 7
SCHEDULE OF ESTIMATED QUANTITIES AND UNIT RATES
ITEM NO. DESCRIPTION ESTIMATED  UNIT UNIT  TOTAL
QUANTITY RATE
19.2 XLPE to XLPE each Y]

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

Other sizes
19.3 PILC to PILC ch
240 mm sq

185 mm sq
120 mm sq

95 mm sq
16 mm sq
Other sizes
19.4 XLPE to PILC < ’ each

240 mm sq
185 mm s

120 mm

95 mm€sq

16
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CEE 045 of 2002/1

1.0 SCOPE

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

2,0 REFERENCES AND GLOSSARY
The following standards and specifications are referred to herein:
2.1 South African Bureau of Standards: -
SABS 064: Code of Practice for the Preparation of Steel Surfaces for Coating.
SABS 1091 : National Colour Standards for Paint.
2.2 Trade names :
OptiDegreaser
OptiPrime”®
Noxyde
2.3 Classification of level of surface degradation:
RE1 - 0.05% of surface rusted
REZ2 — 0.5% of surface rusted
RE3 - 1.0% of surface rusted
RE4 — 3.0% of surface rusted
RES - 8.0% of surface rusted

3.0 METHOD OF TENDERING

3.1 Tenderers shall indicate clause by &lause compliance or non-compliance with the
specification. This shall take the forth of @ Séparate document listing all the specification
clause numbers indicating the qndividual statement of compliance or non-compliance.
Tenderers to elaborate on theifwesponse to a clause can use this document.

4.0 SURFACE PREPARATION
4.1 NON-GALVANISED STEELWORK

41.1 New Steelwork

SURFACE PRERARATION PRODUCT REQUIREMENTS & APPLICATION
(Read"NOTES and SPECIAL INSTRUCTIONS) (See Variations for Specific Environmental Conditions)

»  Sapdblast to a standard of Sa2 to remove mill scale and/or{>  Apply a stripe coat to edges, bolts, crevices, nuts and rivets.

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

minimum 400g/m?

Page 3 of 7



CEE 045 of 2002/1

4.1.2 Previously Coated Steelwork

4.1.2.1 COATING START FAILING TO A LEVEL OF RE 2

> Test for adhesion {refer to supplier) »  Apply a stripe coat to edges, bolts, nuts and rivets and fill

>  Degrease thoroughly with OptiDegreaser crevices.

»  Hydro Blast complete substrate using a rotating nozzle and|> Apply one coat of Noxyde to entire substrate in a
minimum 250 bar at the nozzle contrasting color

4.1.2.2 COATING FAILURE AND RUSTING TO A LEVEL OF RE 4

»  Remove all visible traces of rust by mechanical means ST2][;, Apply a thick coat of Noxyde to the de-rusted *s’ edges,

(chip/grind/sand) OR shotblasting /spotblasting) boits, nuts and rivets and fill crevices
> Degrease thoroughly with OptiDegreaser > Apply one coat of Noxyde at a’ consumption rate of
¥ Hydro Blast complete substrate using a rotating nozzle and minimum 400g/m? to the entire substrate contrasting
minimum 250 bar at the nozzle. color.

4.1.2.3 BITUMEN COATED

» Remove all visible rust and loosely adhering bitumen|> .Apply a thi 2 to the de-rusted areas, edges,
coating by means of chipping and scraping (872) bolts, nuts al

»  Degrease thoroughly with OptiDegreaser »  Apply ats of Noxyde at a consumption rate of

»  Hydro Blast complete substrate using a rotating nozzle and j ? per coat to the complete substrate using

minimum 250 bar at the nozzle. ng colors

4.1.2.4 BADLY RUSTED STEEL WIT & CRUST FORMATION TO RE 5

> Apply a first thick coat of Noxyde to the entire substrate

ner tip and/>»  Apply a stripe coat to edges, bolts, nuts and rivets and fill
crevices using a contrasting color

particular|>  Apply a final coat of Noxyde at a consumption rate of

minimum 400g/m?

»  1.Degrease thoroughly with OptiDegreaser

»  2Hydro Blast complete substrate usin
minimum 250 bar at the nozzie

»  Shotblast/sandblast complete s
attention to bolts nuts rivets a

> 4.Dedust

4.2 GALVAN

> Apply one thin coat of OptiPrime™™ (100 micron wet/35 micron dry)

>  Apply a stripe coat of Noxyde to edges, bolts, nuts and rivets and fill
crevices

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

Page 4 of 7
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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, bolts, nuts and rivets and fill
> Rinse down with copious quantities of potable crevices

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

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

> Remove all traces of red rust

> Apply a thick coat of Noxyde to the de-rusted areas, edgses. bolts,
> Degrease thoroughly using OptiDegreaser - nuts and rivets and fill crevices ‘\
ensure that all traces of "white rust" are removed (>  Apply a final coat of Noxyde at a consumption rate|of minimum
> Rinse down with copious quantities of potable 400g/m” per coat to the complete substrate usin sting color
water
NOTES and SPECIAL INSTRUCTIONS: a
1 Sand or Grit-blasting 2 Degreasing: 3 yd sting:
a) Always use clean, non-recycled grit |a) Use only OptiDegreaser a) | Always\use’clean potable water
b} Always use fine or extra fine grit b) Dilute according to Instructions — see|b) se a rotating nozzle and ensure a
c) Always use oil free air data sheet pressure of minimum 250 kar at the
d)} Always use a moisture trap c) Always foliow up with hydr nozzle
e) Dedust to remove all chemical r c) 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 APPLICATIO

5.1 METHOD OF APP 10

Noxyde
Temperature-Min. 8 °C, Max. 55 °C
Relative Humidity-Max 80% R.H.
roller or airless spray using a no.|>  Apply by brush, roller or airless spray
> For alrless spray applications refer to "Tips for alrless
only - 100 micron wet = 35 micron dry spraying of Noxyde"

5.2DRYING TIME AND OVERCOAT PERIODS

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

previous coat

» Wash down with clean potable water (100 - 150 bar)
before over coating If danger of contamination exists or if|
left more than 4 hours before over coating

Page §of 7
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5.3 CURING TIME

nfa »  7-14 days to “full cure". During this period the product is
prone to mechanical damage - the longer time it 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

>  Nommal coastal environment (1 5 km from the coast line) -
a single stripe coat & overall minimum DFT of 400 micron

»  Non coastal high rainfall areas, in the immediate vaéginate
of rivers, dams, lakes, efc., and in industrial @rebs with
high levels of chemical pollution - a single stripe coat &
overall minimum DFT of 400 micron

>  Dry non aggressive environments - @ single stripéicoat &
averall minimum DFT of 250 micron

NOTE: DFT readings can only be taken after 72 hours

5.5 Notwithstanding the above requirements, all surfaces shall belcleaned according to the
appropriate method described in SABS 064 for the particular surface to be cleaned, the
contamination to be removed and the primer to,be @pplied.

5.6 Blast cleaning of components shall be ifi aécordance with clause 4.3 of SABS 064 to a
degree of cleanliness of at least Sa.2 far inland exposure components and Sa 2 % for
coastal exposure components. Seg Table 1 of SABS 064 for the appropriate profile.

5.7 Sheet metal that cannot e _blast cleaned shall be cleaned by pickling according to
clause 4.6 of SABS 064.

5.8 Components tHat"wilNoe”powder coated shall be cleaned and prepared by the surface
conversion, ‘process Yaccording to clause 5 of SABS 064 to a medium weight
classificgtion of table 2 of that specification.

5.9_Oil, afdeaccumulated dirt on steel components where no rusting is present shall be
removed according to clause 3 of SABS 064.

6.0 PAINT SYSTEM

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

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

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

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

6.1.1.4 If painted steelwork is to be bolted onto structures, it is imperativesthat the paint has
been allowsd to hard dry before the steelwork is boltedwento 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 ip/aceerdance with SABS 1274 type 4: Comosion-
resistant coatings for interior use and using the thermosetting type high gloss coatings.

7.0 COATINGS AND WORKMANSHIR

7.1 All specified coatings Shall\be“applied according to the relevant specification and the
manufacturer’s instfuctions shall be followed.

7.2 Coatings_ shall\not> be applied under conditions that may be detrimental to the
effectivefiess of the coating or the appearance of the painted surface.

7.3_When=examined visually, the finished products shall have a uniform appearance and
shall'show no sign of damage. Damaged areas shall be repaired coat for coat to obtain
the desired finish.

TENDERER'S SIGNATURE ... ...t
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1.0

20
2.1

2141

2.1.2

2.2

3.0

SCOPE

This specification covers Transnet Freight Rail's requirements for the supply of 3kV DC,
2000A (nominal) high speed circuit breakers for use on a DC electrified railway system.

REFERENCES
The following standard specifications (latest edition) are referred to in this document:

INTERNATIONAL ELECTROTECHNICAL COMMISSION
IEC 60947-2 : Switchgear and Controlgear

TRANSNET FREIGHT RAIL

CEE 0224 : Drawings, Catalogues, Instruction manualsqand spares lists for
electrical equipment supplied under contrach

CEE 0227 3 The design and manufacture of a modular 3kW» DC, 2000A circuit
breaker cell and truck for use on a 3kV D€ iraction system

BBB 0041 ; Preparation of drawings for Transnetkr€ight Rail Infrastructure.

A list of Transnet Freight Rail's drawings appligable to this specification is reflected in
Appendix 1.

DEFINITIONS

All technical terms used in ¢his ‘specification shall have the definitions as per |IEC 60947-2
section 2.

4.0 METHOD OF TENDERING

41

4.2

4.3

4.4

4.5

Tenderersghall indicate clause by clause compliance with the specification. This shall take the
form of ‘a, _s€parate document listing all the specifications clause numbers indicating the
individual stat€ment of compliance or non-compliance. This document can be used by
tendefers 10 elaborate on their response to a clause.

Aystatement of non-compliance shall be motivated by the tenderer.

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

The Schedule of Requirements, Quantities and Prices, Appendix 1 to this specification
shall be fully completed by Tenderers.

Failure to comply with clauses 4.1, 4.2, 4.3 and 4.4 could preclude a tender from consideration.
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5.0

5.1

52
5.3

5.3.1

5.3.2

5.3.3

6.0

6.1

6.2

6.3
6.34

6.3.2

6.3.3

6.3.4

APPENDICES

The following appendices form an integral part of this specification:-
Appendix 1: List of drawings.

Appendix 2: Schedule of Specific Requirements.

Appendix 3: Technical Data Sheet (specific technical information to be furnished with
tenders).

Equipment offered in this appendix shall be supplied in terms of this specification and no
changes or substitutes will be allowed without the written consent of Transnet Freight Rail.

Acceptance by Transnet Freight Rail's Technology Management staff of the equipment offered
in this appendix, in no way relieves the tenderer of his obligation to fulfil his statement of
compliance with this specification.

Transnet Freight Rail reserves the right to subject the material offered to testssand inspection
to check compliance with the relevant clauses of this specification “and/or the
quality/performance claimed by the tenderer, prior to adjudication ér at any, stage during
manufacture.

SERVICE CONDITIONS.

The circuit breakers shall be designed and rated for dperation under the following service
conditions:

Atmospheric service conditions.

Altitude: O to 1 800 m gbove sea level

Ambient temperature: -5°C to #50°C.

Relative humidity : 10% 10 90%

Lightning conditions: 12 Ground flashes per square kilometre per annum.
Pollution: Industrial and heavily salt laden coastal pollution.

Mechanical service conditions.

The subStations 1 which the breakers are to be installed are situated next to the railway
linessandithe breakers will therefore be subjected to vibration.

Eleetficalservice conditions.

The circuit breakers are required for the switching and protection of overhead track
gircuits, the rail being the negative return.

The system voltage is nominally 3.15kV DC, but varies during normal operation between
2,4kV and 3,9kV.

For the purpose of surge and lightning protection to the substation equipment, a 4 micro
Farad capacitor is connected between the positive cable termination and negative rail. A
Zinc Oxide surge arrester, having a residual voltage of 13kV, is also connected between
the positive cable termination and earth mat.

The breakers are fed from sub- or tie-station busbars and calibrated to protect sections of
overhead equipment to which they are connected. Sub- and tie-stations are unattended
but remote controlled.
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6.3.5

6.3.5.1

6.3.5.2

6.3.6

6.3.7

6.3.8
6.3.9

7.0

7.1

7.2

7.21

722

7.2.3

7.2%4

7.3

Circuit conditions under which track breakers operate vary over a wide range. The
following information is considered typical.

Sub-station spacing: On open lines it varies from 10 to 25 km, whilst in heavily loaded,
multi track areas it varies from 3 to 10 km.

Sub-station capacity: The installed capacities vary from 3MW to 12MW, with individual
rectifier capacities varying from 3MW to 6MW.

The substation has the following overload ratings:
200 percent for 30 minutes
Short circuit proof for 200 milliseconds.
Typical fault conditions.
Fault near sub Fault remote from sub.
Prospective current 50kA 10kA
Time constant 10ms 45ms
All substations on a section normally work in parallel.

The breakers will be fitted with single shot 20 second intefval auto reclosing relays. The
breakers will be remote controlled, permitting reclosufes to ‘Be”attempted from remote at
approximately 2 minute intervals.

LIFE CYCLE COST

The cost of the high speed circuit breaker is not the only deciding factor when purchasing
high speed circuit breakers. Life cyCle cost*Will be taken into account when evaluating the
offers made.

The life cycle cost will be(based on maintenance history in Transnet Freight Rail. The
following information shallee Submitted by the tenderer.

A separate quotatiomyfor the recommended spares Transnet Freight Rail should acquire for
normal mainten@anee purposes to cover expected requirements for a five year operating
period, per 20 breakers purchased, indicating the price per item.

A separéte quotation for any special tools required, for the maintenance of breakers.

ASeparategquotation for any other items required, to adapt the breakers to fit into
dransnetFreight Rail's system.

A prescribed average maintenance requirement in man-hours per year per high speed circuit
breaker, over a 25 year period.

The recommended quantity of spares and prescribed man-hours per year shall be based
on 30 overload and fault trips per month per breaker. It is estimated that an average of 10
percent of all trips are due to faults.
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8.0
8.1

8.1.1

8.1

8.2

8.2.11

8.2.2

8.3

8.4

9.0
9.1
9.11

9.1.5

DRAWINGS, INSTRUCTIONS AND CATALOGUES

Tenderers shall include in their tenders for the supply of operating and maintenance
instruction manuals and drawings to enable the erection, maintenance, repair and
adjustment of the breakers to be carried out.

All catalogues, instruction manuals and spares lists shall comply with the requirements of
Transnet Freight Rail's specification CEE.0224 (Latest edition).

The preparation of the drawings shall be in accordance with Transnet Freight Rail's
specification BBB 0041.

One copy of the instruction manual must be supplied for every 4 breakers supplied, plus a
further 10 copies.

Tenderers shall also include in their tenders for the supply of spare parts gatalogues.
These catalogues must contain detailed illustrations and descriptions, @nd suitably
indexed pages reflecting:

lllustration item numbers, complete description of items including ceil windin@ data and
material, manufacturer's item numbers and Transnet Freight Rail stores\item number (left

blank).

One copy of the catalogue must be supplied for every 10 breakets Supplied, plus a further
10 copies.

Proof copies of the drawings, instruction manualsmand spare parts catalogues shall be
submitted by the successful tenderer for appro¥alfas s@on as possible after the business
has been placed to enable the final copies\osbe supplied at the commencement of
delivery of the breakers.

The successful tenderer shall supplygTfransaet _Freight Rail with one complete set of detailed
manufacturing drawings and specification$ of all consumable items, i.e. of all coils, main
and arcing contacts, arc chutes 4and ¢éemponents, etc.

TECHNICAL REQUIREMENTS
GENERAL

The breakérs Shall have a minimum continuous rating of 2 000A and shall be suitable for
operation under the service conditions described in clause 6.

Th& breakets shall be capable of clearing a prospective short circuit current of 50kA with a
timeConstant of 10ms, 4 times in succession with time intervals of 20s, 60s and 120s between
applications. It shall then still be capable of normal service without attention.

Consideration will only be given to those types of breakers which have been proved to operate
satisfactorily on a 3kV DC traction system, under conditions comparable with those
encountered on Transnet Freight Rail. Tenderers shall furnish full details (Appendix 3) in
regard to experience, viz. approximate number of breakers of tendered design manufactured
to date, dates of supply and where installed.

The breakers shall be mounted horizontally on the standard rackout type truck provided by
Transnet Freight Rail to drawings referred to in Appendix 1 of this specification or in a modular
circuit breaker cell as per specification CEE 0227.

The overall dimensions of a breaker, complete with arc chute, when mounted on this truck
shall be such as to afford clear passage of the truck into the standard breaker cell, leading
dimensions of which are indicated on the drawings.
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9.1.6
9.1.6.1
9.16.2

9.1.7
9.1.8

9.2

9.2.1

9.2.2

9.2.3

924

9.2.41
9.24.2
9.2.5

9.3
9.3.1
9.3.2

9.3.3

9.34

9.3.5

9.3.6

937

9.3.8

The breakers shall operate satisfactorily in buildings where the roof details are as follows:
Concrete roof: minimum height 2,6m.

Roof consisting of steel members supporting asbestos or metal sheeting: minimum height
3,25m.

All parts shall be interchangeable between breakers.

The breaker and arc chute shall be designed to require the minimum maintenance. The
minimum maintenance interval shall be 250 trips at a trip setting of 4 000A at 3,2kV. Of these
trips 10 percent may be fault trips.

INSULATION

The minimum clearance distance in air that shall apply from the 3kV DC circuit to 4fe auxiliary
circuits and to the steel base shall be 100mm. Alternatively, double insulation orbarriers shall
be provided.

The insulation between the 3kV DC circuit and (a) the auxiliary circuits ahd (b) the steel base
shall be capable of withstanding a test voltage of 10,5kV(rms) 50Hz for ope‘mifute.

All low voltage auxiliary equipment shall be capable of withstaifding, axtest voltage of 2kV(rms)
50Hz for one minute.

The circuit breaker shall be able to withstand the following 50Hz test voltages for 60 seconds
between the open main contacts:

With the arc chute removed: 10,5kV(rms).
With the arc chute in its working position: 5,4kV(rims).

Full particulars of the insulation, including the class, shall be supplied.

CIRCUIT BREAKER
The circuit breaker shéll be ofithe trip free type.

The method of closingylaiehing and the trip free feature shall be described in detail, with the
use of drawings and sketches.

In the g&vent of%circuit breakers being offered that use mechanical latching (to be
delatehed){ thestenderer shall ensure that the circuit breakers will not malfunction to open
dué to' theymechanical latching mechanism not operating correctly. Such mechanisms
shalltbe stitably protected from dust or fragments from the arc chutes or contacts which
can affect their satisfactory operation.

Main contacts, which are not self-cleaning, shall be of material which will not oxidise when
the breakers are open or closed for lengthy periods.

Main contacts (or arcing contacts, if fitted) shall be tipped with material with a high
resistance to arc erosion, welding and sticking.

Arcing contacts (if fitted) and main contacts shall be accessible for inspection and
maintenance and shall be designed to facilitate any necessary adjustments and renewal.

The temperature rise limit of main contacts (if made of copper) shall not exceed 45
degrees Celsius while passing the continuous rated current.

It shall not be possible to close the breaker manually.
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9.3.9

9.3.10

9.3.11

9.4
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9.5
9.5.1

9.5.2

9.5.3
9.54

9.55

9.6
9.6.1

9.6.2

The breakers shall be designed to prevent dust or fragments from the arc chutes or contacts
from affecting their satisfactory operation.

All adjustments shall be such that they can be easily effected. The need for special tools
should be avoided.

Tenderers shall furnish full details of all adjustments which can be made, particularly of the
main contact alignment and pressure, and where applicable of pole face and toggle
mechanism.

CALIBRATION

The breakers may be either uni- or bi-directional tripping. Tenderers shall state what type is
offered; giving details of the calibration ranges for both the forward and reverse current

tripping.

A scale plate, indicating the maximum and minimum trip settings and at least five intermediate
graduations shall be provided on each breaker at the calibration adjustment position.

The calibration range for the forward direction shall be from 2 000A to 53008A.

The calibration range for the reverse direction (if reverse tripping,ispossible) shall be at least
the same as that of the forward direction.

Tenderers shall indicate clearly the means wherebyd the “abeve calibration ranges are
provided.

The stability at any particular setting shall be su€h that the“current required to trip the breaker
shall not vary by more than 2 percent below,omabeVe the set calibrated value when calibration
is checked under similar conditions.

The breaker design shall incorporate featureS to ensure that the breakers can be closed
satisfactorily on to a steady (residual) load of not less than 60 percent of any particular
calibration setting.

ARC CHUTES

Arc chutes manyfagtured ffom asbestos cement shall not be accepted. Arc chutes made of
low maintenance taterials are preferred. Tenderers shall specify what materials are used.

Transnet’Freight Rail would prefer an offer of an arc chute incorporating a removable metal
splitter,platé design.

Matersialsmised in arc chutes must be of a type that is easily cleaned.

Fhe arc chutes shall be constructed as to render the contacts easily accessible by removal of
separate parts of the arc chutes as a unit.

Tenderers shall submit full details of the principles of operation of the arc chute, as well as
sketches and drawings of the various components and assemblies. Details of the
maintenance and repairs that can/should be done, and at what intervals, shall ailso be
furnished.

AUXILIARY CONTACTS

Auxiliary contacts for operating in conjunction with the indication and control circuits shall be
located well clear of the arc chutes and main contacts.

The auxiliary contacts shall be of robust construction and tipped with silver or other suitable
material.
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At least six auxiliary contacts which close (‘a' contacts) and six auxiliary contacts which open
('b' contacts) when the breaker closes shall be provided and mounted on each breaker.

A robust, dust tight, non-metallic non-flammable cover for the auxiliary contacts shall be
provided on each breaker to prevent ionised air from the 3kV DC circuit or dust causing
flashovers or tracking. Hard plastic covers are not acceptable.

CONTROL CIRCUITRY

Drawings CEE-TBP-35, 39. 40, 41, 42 and 44 reflect the control schematic diagram of circuit
breakers in use at present.

The closing and control circuits are supplied from a 110V DC battery under constant trickle
charge. The equipment shall be capable of satisfactory continuous operation at any voltage
between the limits of 90V and 140V.

In order to ensure constant calibration, the holding coil is normally supplied from a separate
constant 110V DC source.

The circuit breakers shall be suitable for operation from the above statéd supplies.

The remote control equipment, control relays, indication lights, control sWitches and reclosing
relays shown on drawings CEE-TBP-35 and 39 will be providegd by rapsnet Freight Rail.

All other items of equipment required to enable the breakers tonep€rate correctly, without any
alterations to the standard wiring circuitry provided by,Iransnet Freight Rail, shall be included
in the tenderer offers.

The design of the breakers and control cirguitry ‘$hall be such that the breakers shall “fail to
safety”, particularly on loss of the low voltage cohtrob supplies.

TESTS AND OSCILLOGRAMS

Short circuit tests shall be camsied\out on breakers connected to a 3kV DC system with similar
fault currents to that whigh s Specified in clause 6.3.7 and oscillograms thereof shall be
submitted with the tehderers)offers. For the purpose of the test the breakers shall be
calibrated at 4 500A.

The following shall beclearly indicated on the oscillogram traces:
Commericement ofshort circuit.

Opéning time! i.e. time from the application of the short circuit to initial opening of the arc
breaking*eontacts.

Arcing time.
Arc voltage (Transient recovery voltage).
Rate of rise of current.

Prospective peak current.
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10.1.1
10.1.2
10.1.3
10.1.4
10.1.5
10.1.6
10.1.7
10.2

11.0

11.2
11.3

11.4

TESTS BY TRANSNET FREIGHT RAIL AND TYPE TEST CERTIFICATES

Transnet Freight Rail reserves the right to test a circuit breaker, selected at random, for
compliance with any or all of the following clauses.

Fault clearing test, clause 9.1.2.

A maintenance interval test (an in service test), clause 9.1.8.
Insulation tests, clause 9.2.2 t0 9.2.5.

Temperature rise of the main contacts, clause 9.3.7.
Stability of calibration, clause 9.4.6.

Closing on to a steady (residual) load, clause 9.4.7.

Breaker "fail to safety" feature, clause 9.7.7.

The tenderer shall provide type test certificates to confirm that the breakers comply to
the requirements as specified in clauses 10.1.1 to 10.1.7.

PACKING

Each circuit breaker shall be completely assembled and operationally checked before packing
and dispatch.

The circuit breakers and arc chutes shall be packedwseparately.

The breakers shall be bolted down to substantialgattens firmly secured to the packing cases
to prevent movement of the breakers in thie cases'during transit. The packing cases shall be
of substantial construction to prevent damage to'the breaker by rough handling. The bases of
the cases shall be suitable for handling with afork lift truck.

The interiors of the cases shall be lined*'With waterproof paper or other suitable material.

12. INSPECTION

121

An Inspection Cegtifigateyill be issued by Technology Management — Electrical Technology to
certify thatmaterial / equipment conforms to Transnet Freight Rail's requirement.

END
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SCHEDULE OF DRAWINGS

Appendix 1

LIST OF DRAWINGS

DRAWINGS ISSUED WITH THIS SPECIFICATION

DRAWING NUMBER

CEE-TBP-35
CEE-TBP-39

CEE-TBP-40
CEE-TBP-41

CEE-TBP-42
CEE-TBP-44
CEE-TCQ-63

CEE-TCQ-69 Sh 1

2

Q\

DESCRIPTION

Wiring diagram: H.S.C.B, Electronic Control Relay
Circuit diagram; H.S.C.B, Electronic Control Re\lqy

Truck circuit diagram 4
Truck wiring diagram

Connection diagram for HSCB V
Connection diagram for A 003 HSCB

Assembly of lightweight co e'cell with H.S.C.B.
truck in position.

Truck frame Qrbly S.CB.

N
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Appendix 2
SCHEDULE OF REQUIREMENTS

Supply of the 110V closing contactor 154X as depicted on drawing CEE-TBP-35 if required.

\%
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S
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W
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Appendix 3
TECHNICAL DATA SHEET
(To be completed by tenderers and submitted as part of their tender)
Make of breaker:
Experience with tendered design of breaker: (Clause 9.1.3)
NUMBER SUPPLIED WHERE INSTALLED DATE SUPPLIED
o

=

Continuous current rating of breaker :

Rated voltage of breaker :

Mechanically latched  Yes/No.
Magnetically latched Yes/No.

Main contact material

Arcing contacts fitted Yes/No.

Contact material of main conta;(o:g}ontact if fitted)
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1.0

1.1

1.2

2.0

2.1

3.0
3.1

3.2

4.0

5.0

5.1

51.1

5.2

58
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 compliance_omf, fBneompliance with the
specification. This shall take the form of a separate dogiment ligting all the specification

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

The Schedule of Requirements, Quantities and, Pfices, Appendix 1 to this specification
shall be fully completed by Tenderers. Failtine to“submit a fully completed sheet may
preclude a tender from further consideratidn.

APPENDICES

The following appendices form @n integral part of this specification:
Appendix 1: Schedule of Requirements, Quantities and Prices.
GALVANISING OF STEELWORK

The steelwork, mist be cleaned and hot dip galvanised to SABS 763 except for the
following:

No ammonitm chioride salts shall be used on withdrawal from the molten zinc.

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

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

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

Prior to painting, all steelwork shall be cleaned with a solvent cleaner and washed down
with clean water to remove all traces of solvent. The solvent cleaner used must be
compatible with zinc {similar to Galv Clean).

The primer coating, a two-component polyamide cured epoxy primer e.qg.:
PLASCOGUARD GEHOPPENS PRIMER or equivalent shall be applied to a dry film
thickness of 75 microns. Application shall be in accordance with the manufacturers
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6.1.5

6.2
6.3

6.4
6.5

6.6

7.0

7.1

711

7.1.2

7.1.21
7.1.2.2

8.0

8.1

8.2

instructions.

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

A coat of a two-component high-build micaceous iron oxide pigmented polyamide cured
re-coatable epoxy e.g.: SIGMACOVER CM MIOCOAT or equivalent shall be applied to a
wet film thickness of 75-85 microns. Application shall be in accordance with
manufacturers instructions.

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

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

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

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

Spoornet reserves the right to inspect the premises whesemthis\work'is carried out at any
time during the duration of galvanising and primer painting.

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

TOP COATING

The topcoat shall be applied directiy\ after jerection of the steelwork in accordance with
procedures hereunder:

Damage of the primed surfaces shall'be repaired, after erection, by the application of one
or more coats of a two ©emponent high build micaceous iron oxide pigmented polyamide
cured re-coatable epexy\coating e.g.: SIGMACOVER CM MIOCOAT or equivalent until
the original film thickpessajs obtained.

A topcoat of a\twacomponent aliphatic isocyanate cured acrylic finish e.g.: SIGMADUR
GLOSSor equivalent shall be applied according to the paint manufacturers instructions to
a mipimumdry film thickness of 50 microns. The topcoat shall be determined by whether
ste€lwoafk is for Spoornet or the South African Rail Commuter Corporation.

EéwSpoornet 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 galvanising, for
the galvanising and for the painting process.

The Quality Plan shall furthermore make provision for the customer's requirements for
inspection and acceptance points and witnessing of tests to establish whether
requirements of SABS 763 in so far as preparation of steelwork prior to galvanising,
galvanising and painting requirements as per this specification are complied with.
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9.0
7.1
7.2

DATE:

FOR

TENDERER'S &GNATUR&%@

SUBSTITUTION
This instruction replaces Specification CEE.0183.95.

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

END

x|
N
QO
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Appendix 1
SCHEDULE OF REQUIREMENTS, QUANTITIES AND PRICES
1.0

4
&
(O\%
((/Q\
<

FOR SPOORNET:
GRADE:
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1.0

2.0
2.1

2.2

2.3

3.0
3.1

3.11

3.2

4,0

5.0

5.1

SCOPE

This specification covers Spoornet's requirements for drawings, catalogues, and instruc-
tion manuals and spares lists of electrical equipment supplied under contract.

DEFINITIONS

“Design drawings for approval” defines those drawings, which have to be submitted to
Spoornet for approval prior to manufacture of equipment.

“Installation drawings” defines those drawings, which are required for the installation of the
equipment.

“As Built drawings” defines those drawings, which reflect all the various approved designs,
layouts, etc., of the actual final accepted state of the equipment.

STANDARDS AND SPECIFICATIONS

The following standards and specifications afe referred to:

CEE.0012: Method of Tendering

SABS 0111: Engineering Drawings.

BS 308: Engineering Drawing Practice.

NRS 002: Graphical Symbols for Electrical iagrams:

IEC 617: Graphical Symbols for Diaggams.

ASHRAE: American Society of HeatingsRefrigeration Air-conditioning Engineers Standard.
The following Spoornet stahdard\El€Ctrical) symbol drawings are listed for reference:
CEE-PA-19: Symbols,fot, Efegtrical Installations.

CEE-PA-42: Symbgls for Distribution and Transmission Layout.

CEE-PA-101: Symbols for Air-conditioning installations.

CEE-TA-62: Standard Electrification Symbols.

Tendevérs and contractors shall ensure that they work to the latest issues and amend-
ments of the above standards and specifications.

APPENDIX

The following appendix forms an integral part of this specification:
Appendix 1:SCHEDULE OF REQUIREMENTS

This appendix calls for specific requirements applicable to the contract.
METHOD OF TENDERING

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

f
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5.2

5.3

6.0

7.0

7.1

7.2

7.3

7.4

7.5

7.5.1

7.5.2

7.6

77

7.71

7.7.2

7.7.3

7.7.4

Tenderers shall indicate clause by clause compliance or non-compliance with the specifi-
cation. This shall take the form of a separate document listing all the specification clause
numbers indicating the individual statement of compliance or non-compliance.

The Schedule of Requirements, Quantities and Prices, Appendix 1 to this specification
shall be fully completed by Tenderers. Failure to submit a fully completed sheet may pre-
clude a tender from further consideration.

LANGUAGE AND UNITS OF MEASURE

Drawings and documents shall be prepared in English and the 1SO unit of measure. Other
offers will be considered on merit.

DRAWINGS

Drawings shall be generated in either Microstation or any CAD format, whichgan be read
by Microstation, but offers on other media will be considered on merit.

Drawings shall be prepared in such a manner that they fully complyaith the requirements
of SABS 0111 and/or BS 308.

Symbols, with their explanations used on the drawings bujset covered by the NRS 002,
IEC 617, ASHRAE or Spoornet’s symbol drawings shall Be furnisfied i.e. then included on
the drawing or supplied on a separate symbol list which iSi{o be cross referenced to the
drawing.

Where the publications referred to in clauses3.1jare atvariance, the practice detailed in
SABS 0111 shall take preference.

Drawings shall be prepared for ISQ; “A” serigs size sheets and shall not be greater than
A1 size except as detailed below.

Where under exceptional citcumstan€as the nature of the work is such that a size Al is
impractical, then the AOSizeymay be used.

Long drawings, where négessary for wiring/circuit diagrams, cable run diagrams, track
layouts, etc., shalldse prepared with widths equal to the widths of the "A" series sheets as
required, bufipreferably not exceeding the length of an A0 sheet.

All intérrelated drawings shall be clearly and adequately cross-referenced.

The Contréctor hereby grants to Transnet a non-exclusive licence, in accordance with the
prowisions of section 22 of the Copyright Act, 1978,

to"copy any plan, diagram, drawing, specification, bill of quantities, design calculation or
other similar document made by the Contractor, other than under the direction or control
of Transnet, in connection with the extent of work;

to make free and unrestricted use thereof for its own purposes;

to provide copies thereof to consultants to Transnet to be used by them for the purpose of
such consultations and consulting setvices and-

to provide other parties with copies thereof for the purpose of tenders invited by Transnet.
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7.7.5

7.7.6

8.0
8.1
8.1.1
8.1.2
8.1.3
8.1.4
8.1.5
8.1.6
8.1.7
8.1.8
8.1.9
8.1.10
8.2

8.3

8.3.1
8.3.2
8.3.3
&3.4
8.4

8.41
8.4.2
8.4.3
8.4.4

Such non-exclusive licence shall apply mutatis mutandis to any plan, diagram, drawing,
specification, bill and/or schedule of quantities, design calculation or other similar docu-
ment made, other than under the direction or control of Transnet, by any principal or sub-
contractor of the Contractor. The provisions of this clause shall not apply to documents
made, in the case of plant or equipment to be supplied, for the manufacturing process of
such equipment, but only to the equipment supplied itself.

Transnet shall make no separate or extra payment in respect of any non-exclusive licence
granted in terms hereof.

INFORMATION REQUIRED ON DRAWINGS

A title block shall be provided in the lower right hand corner of each drawing, indicating:
Descriptive title.

Contractor's drawing number.

Space for Spoornet’s drawing number (as requested in clause 7.7).
Place of installation.

Contract / Order number.

Contractor’'s name.

Signature or name of approving officer (asg€questedin clause 8.0).
Approval date.

Issue number.

Projection symbol for multitview Grawings, if required.

Successful Tenderefs,.can Obtain a copy of Spoornet's standard title block (Microstation or
DXF formats) fre€ of cRarge by contacting the Documentation Management section.

On wiring afidircuitdiagrams, the following shall be specified:
Cable”andwyre sizes.

Valués offfesistance.

Breaking capacity of switches.

Ratings of equipment.

On each assembly or sub-assembly drawing, the following shall be given:
Description of item.

Quantity required for assembly depicted.

Material manufactured from.

The classification of the material according to the relevant SABS specification or other
specifications referred to herein.
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8.4.5 The class or process of finish and/or coating.

8.4.6 Where special parts are specified, the name of the manufacturer, the size, capacity and
the name or catalogue number of each part shall be furnished.

8.4.7 The mass of finished item depicted on the drawing.

8.4.8 Dimensions from a proper reference surface.

8.4.9 Dimension tolerances.

8.5 On electrification drawings, the following shall be specified:

8.5.1 Kilometre distances.

8.5.1.1 Kilometre distances of all new and existing masts measured from the prece iha kilometre
post.

8.5.2 Civil V
8.5.2.1 The following civil information shall be shown:

8.5.2.1.1 Bridges. ' O
8.56.2.1.2 Tunnels. 4
8.5.2.1.3 Pipes.

8.5.2.1.4 Culverts.

8.5.2.1.5 Subways. O

8.5.2.1.6 Manholes. C)

8.5.2.1.7 Off track platforms.

8.5.2.1.8 Water-furrow: rack.
8.6.2.1.9 Service roa x ay influence electrification.
L ssings.

8.5.2.1.10

8.5.2.1. banks and cuttings.
8 taining walls.

W

8.5.2.1M3 Gradient markers and gradients.

8.5.2.1.14 Bdundary fences (where relevant).

8.5.2.1.15 The beginning and ending of transition and circular curves and the radius.

8.5.2.3 On all station plans the beginning and ending of the platforms to be indicated, as well as
all buildings and structures on the platform which may effect electrification. All secondary

platforms/structures/obstacles, which may effect electrification, must also be shown.

8.5.2.4 All points with stock rail joints, intersection of centre lines and all ends of point positions to
be shown, as well as the type of point, e.g. 1:9 LH (left hand.
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8.5.3 Electrical
8.5.3.1 The following electrical information shall be shown:
8.5.3.1.1 New and existing masts and structures with appropriate sizes.
8.6.3.1.2 Span lengths.
8.5.3.1.3 Tension lengths.
8.5.3.1.4 Mast to track centres.
8.5.3.1.5 Tension type (spring or weight).
8.5.3.1.6 Transmission lines, Transnet and Eskom (Showing crossing heights above rank{evel
8.5.3.1.7 Telkom lines.
8.5.3.1.8 Height gauges.
8.5.3.1.9 Power and Lighting kiosks.
8.5.3.1.10 Electrical cables nearer than 3,2m from track centre, as les crossing the track.
8.56.3.2 Wire profiles showing clearances/wire heights for a trans sion and telecommunication
lines that cross the tracks shall be shown on mg at the point of crossing, in either
tabular or graphic format.
Wire profile for all bridges and tunnel hown on separate drawings.
Important information that shall e not
Basic span.
Ruling contact wir
Referencet jAig drawings.
Wire sizes.
Tyges of structures and foundations.
lessfor traction and transmission line (Showing wire heights).

ropper chart.

Qverlaps.

8.5.3.4.9 Jumpers.

8.5.3.4.10 Staggering.

8.6.3.4.11 References to switching diagram drawings.
8.5.3.4.12 Any ather relevant information.

8.5.4 Signal.

8.5.4.1 The following signal information shall be shown:
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8.5.4.1.1
8.54.1.2
85413
8.5.4.14
8.5.4.1.5
8.6.4.1.6
8.54.1.7
8.5.5

8.7

9.0

10.0

11.0

12.0

12.1

12.2

12.3

Signal gantries {showing direction of aim).

Independent signals (showing direction of aim).

Signal kiosks.

Telephones.

Signal relay rooms.

Radio repeater rooms.

Signal cables nearer than 3,2m from track centre, as well as cables crossing the track.

Electrification information must be clearly indicated on drawings (see also drg no CEE-TA-
62 for Standard Electrification Symbols).

The successful tenderer shall obtain Spoornet’s drawing numbers from thesRocumenta-
tion Management section of Spoornet well in advance in writing, wherein details of all
relevant drawings, i.e. titles and makers numbers are quoted. Agdinshthis information
Spoornet will allocate its own numbers for inclusion by the Contactar otwthe original
drawings.

CERTIFICATION OF DRAWINGS

The contractor against a date to certify that the-drawing has been checked and is correct
in all respects shall approve each drawing. JhiShalso‘ipcludes changes.

CHANGES TO DRAWINGS

Any drawing returned to the Conifaétonforehanges shall be re-submitted to Spoornet
within 21 days with the appropriate changes endorsed thereon.

SUBMISSION OF TENBER\DRAWINGS

The Tenderer shajlPsubmit drawings of all major items of equipment with the tender. The
drawings shall Bg sufficiently detailed (e.g. safety factors) to enable suitability of the de-

sign to be judgedand#6 enable Spoornet to prepare a reasonably accurate estimate of

the cost of maintenance.

DRAWINGSTO BE SUPPLIED BY SUCCESSFUL TENDERER

Two ptints of each design drawing for approval to be submitted prior to commencement of
work*or manufacture of any equipment to Spoornet. This includes drawings of general
layouts, cable routes, schematic diagrams, foundations, equipment etc.

Twao prints of each installation and/or erection drawing to be submitted to Spoornet. This
includes drawings of modular steel buildings, structures etc. and shall be delivered at the
same time the delivery of the equipment commences.

The successful tenderer shall supply one complete set of approved (signed) “As Built”
working drawings as well as the electronic files thereof. Drawings shall be fully dimen-
sioned, fully detailed, clear and neat. The set shall comprise all electrical and mechanical

drawings considerad necessary by Spoornet and shall include drawings of all renewable
parts or items. “As Built” drawings of all enclosures, structures and foundations shall also

be supplied.
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12.4

12.5

13.0

13.1

13.2

13.3
13.3.1
13.3.2

13.3.3
13.34
13.3.5
13.3.6
13.3.7
13.3.8
13.4
13.4.1
13.4.1.1
134,1.2
13.4.1.3
13.4.2
13.4.2.1
13.4.22
13.4.2.8

13.4.2.4

All relevant “As Built” drawings required shall be delivered to Spoornet within 90 days of
completion of the installation and delivery of equipment.

Until all relevant drawings called for in the contract are delivered, the contract will be con-
sidered incomplete.

CATALOGUES
Tenderers shall submit a separate quotation for the supply of the itemised part catalogues
when specified in the Schedule of Requirements. The size shall be A4 (297 mm x 210

mm). Consideration shall be given on merit of the supply of these catalogues electroni-
cally (PDF format).

The information contained in the catalogues shall be classified into convenient sectors
and be indexed. Thumb tabs shall be provided for quick reference to sections+All appa-
ratus shall be illustrated by means of photographs or detailed sketches on which both the
parts and the catalogue numbers of the parts are clearly shown. Catalogues shall have
exploded views of components for clarity where needed.

The following information shall be given in tabular form:

Designation of apparatus or item of equipment.

Description of part including information such as dimensiens, gizes, resistance values,
stranding, material, current ratings, etc.

Catalogue number.

Manufacturer’s name.

“As Built” drawing and item nurdber where"applicable.
Quantity of parts required for eachspiece of apparatus.
lllustrating photographs er sketch number.

Nato registratiomwhere applicable.

In a suitablesection of the catalogue the following information shall be given:
Index t¢ “As Built” Drawings.

"As BUilt” drawing number.

HMeading.

Parts shown on drawing.

Index to catalogue numbers.

Catalogue numbers in numerical order.

Catalogue volume number, where applicable.

Section in which part is listed.

Page number.
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13.4.3
13.4.3.1
13.4.3.2

13.5

13.6
14.0

14.1

14.2

14.3

14.4

14.5

14.5.1
14.56.2
14.5.3
14.5.4
14.5.5
14.5.6
14.5.7

14.6

Special tools.
Designation and description of special tools.
Catalogue number.

Each volume shall be neatly bound in hard serviceable cover on which the contract num-
bers volume number and titles are printed. All the information in the catalogues shall be
given in a clear legible manner. The catalogues shall include all items of equipment to be
supplied by the successful tenderer.

Catalogues shall be delivered before date of completion of the contract.
INSTRUCTION MANUALS

Tenderers shall submit a separate quotation for the supply of the number of cgpies of in-
struction manuals specified in the Schedule of Requirements. The size shallibe A4 (297

mm x 210 mm). Consideration shall be given on merit of the supply of these catalogues

electronically (PDF format).

The successful tenderer shall submit draft instruction manualsyfer. appraval prior to final
printing/compiling and delivery.

The approved instruction manuals shall be delivered bef@re cammissioning the equip-
ment. If this cannot be met, the successful tenderershall fuffiish at least three copies of
preliminary instruction manuals, suitable for the“@ise of maintenance staff, until the final in-
struction manuals are to hand (which shall b& beforethe date of completion of the con-
tract).

The construction, method of operatiofl and purpose of all items of equipment shall be fully
explained by means of descriptighs anthphbtographs, sketches, drawings or circuit dia-
grams showing all details.

The information contain@d inythe instruction manuals shall be classified into convenient
sections and indexed, Wheteimultiple models are produced each model shall be de-
scribed in a separate séetion in such a manner that models not applicable can be omitted.
Where possible‘thefSections shall be subdivided as follows:

Installation and Ggmmissioning.

Gefierapdescription and method of operation.

Mainteriance and inspection.

Overhaul and repair of equipment.

Technical and maintenance data.

Test procedure flow charts.

Fault finding and trouble shooting.

The method of calibrating, setting or adjusting all equipment requiring such attention shall

be described and where necessary illustrated. The necessary data shall be given in each
case to enable the equipment to be checked by measurement if required.
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14.7

14.8

15.0

16.0

16.1

16.1.1

16.1.2

16.1.3

16.1.4

16.1.5

16.2

17.0

18.0

Full step-by-step instructions regarding the servicing and repair of the equipment shall be
given together with all the necessary data such as dismantling and assembling proce-
dures, working clearances, tolerances, limits, fits, maximum permissible wear, recom-
mended lubricants, use of special tools, insulation and winding data, spring pressures and
tensions, brush data, fuse data, etc. Recommended servicing/rework/replacement of parts
frequencies shall also be included in the maintenance and inspection section of the in-
struction manual.

Any delay in delivery of the complete supply of satisfactory instruction manu-
als/preliminary manuals as provided for in this clause, will subject the Contractors to a de-
duction from the contract sum, of a penalty as defined in the tender, counting from the
specified delivery time until such time as the said manuals are defivered.

COMBINED DOCUMENTS

If desired the catalogues and instruction manuals specified in clauses 12.0@nd 13.0 may
be combined into single volumes. Tenderers shall state whether or not it is their intention
to do so. In this case the delivery shall be as specified in clause 13.3, alternatively the
conditions described in clause 13.8 applies.

SPARES LIST

To enable Spoornet to catalogue and timeously acquire @ll spates required, the following
information shall be submitted before commissioning of equipment:

An itemised schedule of the spares (with refesence™te alternatives) which are recom-
mended for normal maintenance purposest

The quantity recommended to be held agalfisteach item on the spares list and where sets
are supplied, the types and quantity, per typg to make up a set.

A full and complete ordering deScription and number of each individual spare with drawing
number if relevant.

Where the ordering Jesctiption and number differs from that of the original manufacturer’'s
catalogue, description ahd number, the original manufacturer's name, description, type
and ordering Qurber shall be listed as well as all other relevant data available.

The natignal\stock number - Nato - number of each spare where the particular spare was
impofted ffama Nato country and where a national stock number was allocated.

Initially th€ spares list containing the above information will suffice, but this list shall not in
ayaway replace or supersede the spare parts catalogue mentioned in clause 12.0.

PACKING OF DRAWINGS, CATALOGUES, INSTRUCTION MANUALS AND SPARES
LISTS

All items shall be packed in such a way that they are received in good condition.
SUBSTITUTION

This specification replaces specification CEE.0224.94
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TENDERER'S SIGNATURE:

DATE:

FOR SPOORNET:

GRADE:
A 4

END V
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SCHEDULE OF REQUIREMENTS

END

Appendix 1
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The works shall be performed at IREAGH3KV DC TRACTION SUBSTATIONS.
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Transnet Freight Rail
A Division of Transnet SOC Limited 1 RAN SN E r SPECIFICATION E4.B
(November 1996)

\ /

freight rail

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

1. CAMPS

1.1

1.2

1.3

1.4

1.5

1.6

1.7

138

Prior to the erection of any camp, the Contractor shall submit to the Empléyer's Deputy,
for his approval, details of his proposals as to the site, water supply, sanitation, and size
and type of buildings. Where the site is on private land, the Cofitragtor shall submit the
written approval for the use of the site of the relevant statutorgautherityand of the owner
and occupier of the land (as applicable).

Camps must not be erected on land infested with figld rodents.
Adequate drainage shall be provided to cappy off storm and waste water.
Buildings shall be built to a neat and grderlypattern.

All buildings shall have smooth, hafd, impervious floors, graded to provide effective
drainage and to permit washing.

Camps shall be maintained By the Contractor at his own expense in a clean and tidy
condition. ThefContractor shall take such steps as the Employer's Deputy and
landowner/ogéupigl may demand to prevent the creation of a nuisance.

Whens§o ifistructed by the Employer’'s Deputy, the Contractor shall, at his own expense,
ereél suitable screens between the camp and any public road, thoroughfare or railway
line

After removal of a camp, the Contractor shall, at his own expense, restore the site to its
original condition to the satisfaction of the Employer’s Deputy and of the landowner and
occupier where the site is on private land.

2. HOUSING

2.1

22

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

Dimensions of living rooms shall be sufficient to allow 3.5 square metres of floor area
and 11 cubic metres of air space for each person over the age of 10 years. The floor
area of any living room shall not be less than 7,8 square metres.
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Transnet Freight Rail
A Division of Transnet SOC Limited SPECIFICATION E4.B

2.3

2.4

2.5

2.6

2.7

(November 1996)

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

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

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

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

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

2.7.1 Sleeping quarters shall not accommodate more than 8 persens per rcom.

2.7.2 Pegboards shall be carried on metal or concrete suppogts‘ane shall be separated
by partitions not less than 0,4 metres high extending t@ Wjthin 150mm of the end
of the bunk. Pegboards shall be removable for cleaning.

3. WATER SUPPLY AND ABLUTION FACILITIES

3.1

3.2

3.3

The Contractor shall ensure that ah adeguate and conveniently situated supply of
potable water is provided.

Separate buildings for abldtion faeilities shall be provided. Where approval has been
obtained for the housing(dfbeth males and females, separate facilities for each sex shall
be provided. The propertion Shall be 1 cubicle for 20 persons.

Waste waterghall'e hygienically disposed of.

SANITATION

4.1

4.2

Separate buildings for latrine facilities shall be provided. Where housing are provided for
beth males and females, separate facilities for each sex shall be provided. The
proportions shall be at least one squatting seat for every 15 persons or less in the case
of pit latrines, or one for every 10 persons or less in case of pail latrines.

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

Latrines shall be so constructed, situated and maintained, and night soil so disposed of
as to prevent access by animals, breeding of flies, pollution of streams and domestic
water supplies, and other nuisances. Where a night soil removal service is operated by
a competent authority, use of such service shall be obligatory, and the use of pit latrines
and atria pits will not be permitted.
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4.4

4.5

4.6

4.7

4.8

4.9

4.10

4.11

(November 1996)

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

Labour shall be employed on camp sanitation duties on the following basis:-
4.4.1 Where the number of persons living at the camp is 20 or less - one unit.

44.2 For additional numbers over 20 living at the camp - one unit per 100 or part
thereof.

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

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

Buildings and bedboards shall be treated whenevepf nedessary with an approved
insecticide.

The Contractor shall permit and facilitate inspectien of the camp and structures on the
site by the staff of Transnet or any other cgmpétent authority, and shall comply with any
reasonable request by such staff or_any other competent authority to eliminate any
unsanitary condition.

Any outbreak of infectious disease $hall immediately be reported telephonically and
confirmed in writing to the Employers Deputy.

The keeping of animal$wofiany sort is not permitted.

The Contractorghall J/ave on hand at the camp the necessary tools, disinfectants and
cleaningdnaterial$ito maintain and clean the sanitary facilities.

5. RATIONS

Rations, where supplied by the Contractor, shall be stored in a suitable and rodent proof
buil@ing with sufficient shelving.

P02b-06 (JLH)
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1.

1.1

1.2

1.3

1.4

1.5

2.

2.2

TRANSNET SOC LIMITED
(Registration no. 1990/000900//06)

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

General

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

The Contractor accepts, in terms of the General Conditions of Contract @nd,in terms
of the Act, his obligations as an employer in respect of all persons intis employ, other
persons on the premises or the Site or place of work or on the worki{o'he executed by
him, and under his control. He shall, before commencement withirtheexecution of the
contract work, comply with the provisions set out in the Agt; aid shall implement and
maintain a Health and Safety Plan as described in the, Construction Regulations,
2003 and as approved by Transnet, on the Site and place“efswork for the duration of
the Contract.

The Contractor accepts his obligation to complying fully with the Act and applicable
Regulations notwithstanding the omissigf of'some of the provisions of the Act and the
Regulations from this document.

Transnet accepts, in terms of the Act, its obligations as an employer of its own
employees working on or assogiated With the site or place of work, and the Contractor
and Project Manager ar hishdéputy shall at all times, co-operate in respect of the
health and safety pfanagement of the site, and shall agree on the practical
arrangements and firogédures to be implemented and maintained during execution of
the Works.

In the eveént Bfany discrepancies between any legislation and this specification, the
applicdbleé&gislation will take precedence.

Definitions

{n this Specification any word or expression to which a meaning has been assigned in
the Construction Regulations, shall have the meaning so assigned to it, unless the
context otherwise indicates: -

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

(a) the erection, maintenance, alteration, renovation, repair, demolition or
dismantling of or addition to a building or any similar structure;
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2.3

24

2.5

2.6

2.7

2.8

2.9

3.1

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

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

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

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

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

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

“health and safety file” means a file, or other récordin permanent form, containing
the information required to be kept on site,in ‘aeCordance with the Act and applicable
Regulations;

“Health and Safety Plan ” meang a dogumented plan which addresses the hazards
identified and include safe wogk pragedures to mitigate, reduce or control the hazards
identified;

“Risk Assessment’smeansia programme to determine any risk associated with any
hazard at a constructién site, in order to identify the steps needed to be taken to
remove, reduceloreontrol such hazard;

‘the Act?”meansthe Occupational Health and Safety Act No. 85 of 1993.

ProcedurallCompliance

The ‘€ontractor who intends to carry out any construction work shall, before carrying
out such work, notify the Provincial Director in writing if the construction work:-

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

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

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

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

if the construction work:-

(a) includes excavation work deeper than 1m; or
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3.2

3.3

3.4

3.5

3.6

3.7

5.1

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

The notification to the Provincial Director shall be on a form similar to Annexure A of

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

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

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

In the case of a self-employed Contractor or any subcontractor whoGhas the
appropriate competencies and supervises the work himself, the, appointment of a
construction supervisor in terms of regulation 6.1 of the Construétion, Regulations,
2003 will not be necessary. The Contractor shall in such a_case €xegute and sign a
declaration, as in Annexure 3, by which he personally findettakes the duties and
obligations of the "Chief Executive Officer" in terms of section 16(1) of the Act.

The Contractor shall, before commencing any wdfkmgbtain from the Project Manager
an access certificate as in Annexure 4 executed)andSsigned by him, permitting and
limiting access to the designated site or_plage”of work by the Contractor and any
subcontractors under his control.

Procedural compliance with Act and Regtlations, as above, shall also apply to any
subcontractors as employersgin their own right. The Contractor shall furnish the
Project Manager with full particulars of such subcontractors and shall ensure that they
comply with the Act and\ Regulations and Transnet's safety requirements and
procedures.

Special Permifs

Where gpecialzngermits are required before work may be carried out such as for
hotworky, is0Olation permits, work permits and occupations, the Contractor shall apply
tosthe)Project Manager or the relevant authority for such permits to be issued. The
Coptfa€ter shall strictly comply with the conditions and requirements pertaining to the
issueyof such permits.

Health and Safety Programme

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

(i)  The provision, as far as is reasonably practical, of a working environment that is
safe and without risk to the health of his employees and subcontractors in terms
of section 8 of the Act;
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(i) the execution of the contract work in such a manner as to ensure in terms of
section 9 of the Act that persons other than those in the Contractor's
employment, who may be directly affected by the contract work are not thereby
exposed to hazards to their health and safety;

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

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

5.3 The Contractor shall cause a risk assessment contemplated in claysg5.2 above to be
performed by a competent person, appointed in writing, before commencefment of any
Construction Work and reviewed during construction. The Risk“Assessments shall
form part of the Health and Safety programme to be appliedyon,the site and shall
include at least the following:

(a) The identification of the risks and hazardsthat persons may be exposed to;

(b) the analysis and evaluation of the hazad§ identified;

(c) a documented Health and_Saféty Plan, including safe work procedures to
mitigate, reduce or control the risks identified;

(d) a monitoring and rexiew plan.

54 The Health and Safety Plan $hall include full particulars in respect of: -

(a) The saféty\manadement structure to be instituted on site or place of work and
the names ofithe Contractor's health and safety representatives and members
of’safetinCommittees where applicable;

(b) the, séfe working methods and procedures to be implemented to ensure the
work is performed in compliance with the Act and Regulations;

(c) the safety equipment, devices and clothing to be made available by the
Contractor to his employees;

(d) the site access control measures pertaining to health and safety to be
implemented,;

(e) the arrangements in respect of communication of health and safety related
matters and incidents between the Contractor, his employees, subcontractors
and the Project Manager with particular reference to the reporting of incidents
in compliance with Section 24 and General Administrative Regulation 8 of the
Act and with the pertinent clause of the General Conditions of Contract
forming part of the Contract and
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5.4

55

5.6

5.7

5.8

5.9

5.10

5

6.1

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

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

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

The Contractor shall stop any subcontractor from executing_ahy “®efstruction work,
which is not in accordance with the Contractor’s, and/or gubcéntractor's Health and
Safety Plan for the site or which poses a threat to the healtand Safety of persons.

The Contractor shall ensure that a copy of the He@lthland Safety Plan is available on
site for inspection by an inspector, Project Mafiager, agent, subcontractor, employee,
registered employee organisation, health and ‘safety representative or any member of
the health and safety committee.

The Contractor shall consult with the healti"and safety committee or, if no health and
safety committee exists, with a\repfesentative group of employees, on the
development, monitoring angd review of the Risk Assessment.

The Contractor shallfensugg that all employees under his control are informed,
instructed and trainéd 46y a competent person regarding any hazard and the related
work procedures\before afly work commences, and thereafter at such times as may be
determined ig thejRisk Assessment.

The Contra€tor, shall ensure that all subcontractors are informed regarding any hazard
asstipllatedsin the Risk Assessment before any work commences, and thereafter at
suchdiies as may be determined in the Risk Assessment.

The Contractor shall ensure that all visitors to a construction site undergoes health
and safety induction pertaining to the hazards prevalent on the site and shall be
provided with the necessary personal protective equipment.

Fall Protection Plan

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

6.3

8.1

8.2

8.3

The Contractor shall implement, maintain and monitor the fall protection plan for the
duration of Contract. The Contractor shall also take such steps to ensure the
continued adherence to the fall protection plan.

The fall protection plan shall include:-
(a) A Risk Assessment of all work carried out from an elevated position;
(b) the procedures and methods to address all the identified risks per location;

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

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

(e) the procedure addressing the inspection, testing and maintenance*ef all fall
protection equipment.

Hazards and Potential Hazardous Situations

The Contractor and the Project Manager shall immediately notify one another of any
hazardous or potentially hazardous situations which may arise”during performance of
the Contract by the Contractor or any subcorftragtor and, in particular, of such
hazards as may be caused by the design, gXecition“and/or location and any other
aspect pertaining to the contract work.

Health and Safety File

The Contractor shall ensure that aybealth and safety file is opened and kept on site
and shall include all dogcumentation required as per the Act and applicable
regulations, and made available to an inspector, the Project Manager, or
subcontractor upon request,

The Contractor §hall ens#re that a copy of the both his Health and Safety Plan as well
as any subconfracter's Health and Safety Plan is available on request to an
employeg’, inspector, contractor or the Project Manager.

The Contragtor shall hand over a consolidated health and safety file to the Project
Mapdge&m-upon completion of the Construction Work and shall in addition to
documentation mentioned in the Act and applicable Regulations include a record of
all drawings, designs, materials used and other similar information concerning the
completed structure.
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ANNEXURE 1
OCCUPATIONAL HEALTH AND SAFETY ACT, 1993
Regulation 3(1) of the Construction Regulations

NOTIFICATION OF CONSTRUCTION WORK

1(@a) Name and postal address of principal contractor:

(b) Name and tel. no of principal contractor’s contact person:

2. Principal contractor's compensation registration number: \L

\%

3.(a) Name and postal address of client:

(b) Name and tel no of client’s contact person or agent:

4.(a) Name and postal address of designer(s) f

(b) Name and tel. no of designer(s) co@

5. Name and telephone numb rincipal contractor’'s construction supervisor on site
appointed in terms o n 6(1).

6. Name/s of principal @entractor’s construction sub-ordinate supervisors on site
i n of regulation 6(2).

ical address of the construction site or site office:

ture of the construction work:

9. Expected commencement date:

10.  Expected completion date:
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11. Estimated maximum number of persons on the construction site:

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

13.  Name(s) of contractors already chosen.

4@
Principal Contractor ate

4
X —

* THIS DOCUMENT IS TO EQJ?WARDED TO THE OFFICE OF THE
DEPARTMENT OF LA IOR TO COMMENCEMENT OF WORK ON SITE.

Client

* ALL PRINCIPAL

IF ANOTHER
PRIOR TOJIHE
c‘\ Q

CTORS THAT QUALIFY TO NOTIFY MUST DO SO EVEN
CONTRACTOR ON THE SAME SITE HAD DONE SO
NCEMENT OF WORK.
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ANNEXURE 2
(COMPANY LETTER HEAD)
OCCUPATIONAL HEALTH AND SAFETY ACT, 1993 (ACT 85 OF 1993) :

SECTION/REGULATION:

REQUIRED COMPETENCY:

In terms of

representing the Employer) do hereby

appoint

As the Competent Person on the V
premises at

(physical address) to assist in compliance with the Act and the ap egulations.

Your designated area/s is/are as follows :- !

Date :
Signature :-
Designation :-
ACCEPTANCE OF DESIGNATION
\"Q
1, do hereby accept this Designation and

acknowledge that |
understand the requirements of this appointment.

Date :

Signature :-

Designation :-
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ANNEXURE 3
(COMPANY LETTER HEAD)
OCCUPATIONAL HEALTH AND SAFETY ACT, 1993 (ACT 85 OF 1993) :

DECLARATION

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

and obligations as Chief Executive Officer, defined in Section 1 of the Act and in terms of
Section 16(1), | will, as far as is reasonably practicable, ensure that the duties and !Bli ations

of the Employer as contemplated in the above Act are properly discharged.

\%
O

NS
R\
K&
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A Division of Transnet Ltd
ANNEXURE 4

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

Contractor/Builder :-
Contract/Order No.:

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

In terms of your contract/order
with
(company

)
Kindly note that you are at all times responsible for the control at @
and for persons under your control having access to the site.

As from the date hereof you will be responsible for liance with the requirements of the

Occupational Health and Safety Act, 1993 (Act 8§ 3) as amended, and all conditions of
the Contract pertaining to the site of the wor @ efihed and demarcated in the contract
documents including the plans of the site G areds forming part thereof.

Signed : @\ Date : -

f the Works Site,

PROJECT MA

% ACKNOWLEDGEMENT OF RECEIPT
& Of I:
ntract

or/Builder :-

do hereby acknowledge and accept
the duties

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

Name : Designation :
Signature : Date :
TRANSNEI Page 11 of 11

r

fraight rail



\)

TRANSNEF \(
Re

freight rail

E7/1 @ 8)

SPECIFICATION FOR WORKS 9N, QV UNDER OR ADJACENT TO RAILWAY LINES AND NEAR HIGH

Q\ VOLTAGE EQUIPMENT

This Specification shall be used in Transnet Contracts)

R
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DEFINITIONS
The following definitions shall apply :

Authorised Person. A person whether an employee of Transnet or not, who has been specially
authorised to undertake specific duties in terms of Freight Rail's publication SAFETY INSTRUCTIONS:
HIGH-VOLTAGE ELECTRICAL EQUIPMENT, and who holds a certificate or letter of authority to that
effect.

Barrier. Any device designed to restrict access to "live" high-voltage electrical equipment.

Bond. A short conductor installed to provide electrical continuity.

Contractor. Any person or organisation appointed by Transnet to carry out work on its behalf.

Dead. Isolated and earthed.

Electrical Officer (Contracts). The person appointed in writing by the responsible ElectricahEngineer in

Transnet as the person who shall be consulted by the Contractor in all electrical matter§ to ensure that
adequate safety precautions are taken by the Contractor.

Executive Officer. The person appointed by Transnet from time to time as the ‘Executive Officer to act
according to the rights and powers held by and obligations placed upon him in termsief the Contract.

High-Voltage. A voitage normally exceeding 1 000 volts.

Live. A conductor is said to be "live" when it is at a potential differentifromythat of the earth or any other
conductor of the system of which it forms a part.

Near. To be in such a position that a person's bodygér the tools he is using or any equipment he is
handling may come within 3 metres of live exposed highyeltage electrical equipment.

Occupation. An authorisation granted by Transnet for work to be carried out under specified conditions
on, over under or adjacent to railway lines.

Occupation Between Trains. An occugation @uLing an interval between successive trains.

Project Manager. The persongr juristic\person appointed by Transnet from time to time as the Project
Manager, to administer the £Zontractiaccording to the powers and rights held by and obligations placed
upon him in terms of the Contract.

Responsible Representative. ¥The responsible person in charge, appointed by a contractor, who has
undergone spegificdgaining {(and holds a certificate) to supervise staff under his control to work on, over,
under or adjadent to raiiway lines and in the vicinity of high-voltage electrical equipment.

Technigél Officer#The person or juristic person appointed by Transnet from time to time as the Technical
Officer, tofadminister the Contractor's performance and execution of the Works according to the powers
and rightsibeld by and obligations placed upon the Technical Officer in terms of the Contract.

TotahOccupation. An occupation for a period when trains are not to traverse the section of line covered
by the occupation.

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

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

2.

21

2.2

3.1

3.2

4.1

4.2

43

44

4.5

46

4.7

48

4.9

AUTHORITY OF OFFICERS OF TRANSNET

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

Without limiting the generality of the provisions of 2.1, any duly authorised representative of Transnet,
having identified himself, may stop the work if, in his opinion, the safe passage of trains or the safety of
Transnet assets or any person is affected. CONSIDERATIONS OF SAFETY SHALL TAKE
PRECEDENCE OVER ALL OTHER CONSIDERATIONS.

CONTRACTOR'S REPRESENTATIVES
The Contractor shall nominate Responsible Representatives of whom at least one shall be available at
any hour for call-out in cases of emergency. The Contractor shall provide the Technical Qfficer with the

names, addresses and telephone numbers of the representatives.

The Contractor guarantees that he has satisfied himself that the Responsible Represegtative is fully
conversant with this specification and that he shall comply with all his obligations, infgespect thereof.

OCCUPATIONS AND WORK PERMITS

Work to be done during total occupation or during an occupation between ftrains or under a work permit
shall be done in a manner decided by the Technical Officer and &t times¥esstit Transnet requirements.

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

Transnet will not be liable for any financial or other loss'suffered by the Contractor arising from his failure
to complete any work scheduled during the pefied‘ef ansoccupation or work permit.

The Contractor shall submit to the TeghnicahOfficer, in writing, requests for occupations or work permits
together with details of the work tgybe‘undertaken, at least 14 days before they are required. Transnet
does not undertake to grant an gcclpation or work permit for any particular date, time or duration.

Transnet reserves the rigfit tosCancel any occupation or work permit at any time before or during the
period of occupation of werk'permiit. If, due to cancellation or change in date or time, the Contractor is not
permitted to start workiunder conditions of total occupation or work permit at the time arranged, all costs
caused by the canceliation shall be born by the Contractor except as provided for in clauses 4.6 to 4.8.

When thesGontractopis notified less than 2 hours before the scheduled starting time that the occupation or
work pérmitis camCelled, he may claim reimbursement of his direct financial losses caused by the loss of
waorking tife Up'to the time his labour and plant are employed on other work, but not exceeding the period
of.the,cancelled occupation or work permit.

Wher the Contractor is notified less than 2 hours before the schedule starting time, or during an
occupation or work permit, that the duration of the occupation or work permit is reduced, he may claim
reimbursement of his direct financial losses caused by the loss of working time due to the reduced
duration of the occupation or work permit.

Reimbursement the Contractor for any loss of working time in terms of 4.6 and 4.7, shall be subject to his
claims being submitted within 14 days of the event with full details of labour and plant involved, and
provided that the Technical Officer certifies that no other work on which the labour and plant could be
employed was immediately available.

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

Page 4 of 15



4.10

5.1

52

5.3
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8.1

9.1

9.2

9.3

94

Specification E7/1(July 1998)

Before starting any work for which a work permit has been arranged, the Responsible Representative
shall read and sign portion C of form No. T.1276 signifying that he is aware of the limits within which work
may be undertaken. After the work for which the permit was granted has been completed, or when the
work permit is due to be terminated, or if the permit is cancelled after the start, the same person who
signed portion C shall sign portion D of the T.1276 form, thereby acknowledging that he is aware that the
electrical equipment is to be made "live". The Contractor shall advise all his workmen accordingly.

SPEED RESTRICTIONS AND PROTECTION

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

When the Technical Officer considers protection to be necessary the Contractor shall, unless otherwise
agreed, provide all protection including flagmen, other personnel and all equipment for the protection of
Transnet's and the Contractor's personnel and assets, the public and including trains. Transnet will
provide training free of charge of the Contractor's flagmen and other personnel performing protection
duties. The Contractor shall consult with the Technical Officer, whenever he considers that protection will
be necessary, taking into account the minimum permissible clearances set out in appendixgs'1 to 4.

The Contractor shall appoint a Responsible Representative to receive and transmit any insfguction, which
may be given by Transnet personnel providing protection.

ROADS ON TRANSNET PROPERTY

The provision of clause 25 of the E.5, General Conditions of Contract, orjclause 23 of the E.5 (MW),
General Conditions of Contract for Maintenance Works, shalll apply®testhe use of existing roads on
Transnet's property.

CLEARANCES

No temporary works shall encroach on the appropriate finimum clearances set out in Annexure 1 BE97-
01 Sheets 1,2, 3 and 5 of 5.

STACKING OF MATERIAL

The Contractor shall not stack any matefial closer than 3 m from the centre line of any railway line without
prior approval of the Technical Officek.

EXCAVATION, SHORING, BEWATERING AND DRAINAGE

Unless otherwise appraved by the Technical Officer any excavation adjacent to a railway line shall not
encroach onghe hatche®’area shown in Figure 1.

- TRACK

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

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

The Contractor shall prevent ingress of water to the excavation but where water does enter, he shall
dispose of it as directed by the Technical Officer.
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The Contractor shall not block, obstruct or damage any existing drains either above or below ground level
unless he has made adequate prior arrangements to deal with drainage.

FALSEWORK FOR STRUCTURES

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

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

PILING

The Technical Officer will specify the conditions under which piles may be installed on Transpet property.

UNDERGROUND SERVICES

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

Any damage shall be reported immediately to the Technical Officer, or to the official in charge at the
nearest station, or to the traffic controller in the case of centraliseditraffic control.

BLASTING

The provisions of clause 23 of the E.5, Ger€ral ‘€onditions of Contract or clause 21 of the E.5 (MW),
General Conditions of Contract for Maintenance Work, shall apply to all blasting operations undertaken in
terms of the Contract.

The Contractor shall provide preof thathie has complied with the provisions of clauses 10.17.1 to 10.17.4
of the Explosives Regulations(Act26,of 1956 as amended).

Blasting within 500m ef'a railway line will only be permitted during intervals between trains. A person
appointed by the TechnicalkOfficer, assisted by flagmen with the necessary protective equipment, will be
in communication Witk the controlling railway station.

Only this peggon will bé authorised to give the Contractor permission to blast, and the Contractor shall
obey his ipstruetionsdmplicitly regarding the time during which blasting may take place.

Thesflaghden described in 13.3, where provided by Transnet, are for the protection of trains and Transnet
ptopeity only, and their presence does not relieve the Contractor in any manner of his responsibilities in
termis of Explosives Act or Regulations, or any obligation in terms of this Contract.

The person described in 13.3 will record in a book provided and retained by Transnet the dates and times:

(i) when each request is made by him to the controlling station for permission to blast;
(i) when blasting may take place;
(iii) when blasting actually takes place; and

(iv) when he advises the controlling station that the line is safe for the passage of trains.
Before each blast the Contractor shall record in the same book, the details of the blast to be carried

out. The person appointed by the Technical Officer and the person who will do the blasting shall both
sign the book whenever an entry described in 13.5 is made.
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The terms of clause 27 hereof shall be strictly adhered to.

RAIL TROLLEYS

The use of rail trolleys or trestle trolleys on a railway line for working on high voltage equipment will be
permitted only if approved by the Technical Officer and under the conditions stipulated by him.

All costs in connection with such trolley working requested by the Contractor shall, unless otherwise
agreed, be borne by the Contractor, excluding the costs of any train protection services normally
provided free of charge by Transnet.

SIGNAL TRACK CIRCUITS

Where signal track circuits are installed, the Contractor shall ensure that no material capable of
conducting an electrical current makes contact between rails of a railway line/lines.

")
No signal connections on track-circuited tracks shall be severed without the Te hical Officer's
knowledge and consent.

PENALTY FOR DELAYS TO TRAINS \/
If any trains are delayed by the Contractor and the Technical Officer i i that the delay was

avoidable, a penalty will be imposed on the Contractor of R5 000 p art thereof for the period
of delay, irrespective of the number of trains delayed.

O
O
N

\
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PART B - ADDITIONAL SPECIFICATION FOR WORK NEAR HIGH-VOLTAGE ELECTRICAL
EQUIPMENT

GENERAL

This specification is based on the contents of Freight Rail's publication SAFETY
INSTRUCTIONS, HIGH-VOLTAGE ELECTRICAL EQUIPMENT, as amended, a copy of which will be
made available on loan to the Contractor for the duration of the contract. These instructions apply to
all work near live high-voltage equipment maintained and/or operated by Transnet, and the onus rests
on the Contractor to ensure that he obtains a copy.

The Contractor's attention is drawn in particular to the contents of Part |, Sections 1 and 2 of the Safety
Instructions : High-Voltage Electrical Equipment.

The Safety Instructions : High-Voltage Electrical Equipment cover the minimum safety precautions
which must be taken to ensure safe working on or near high-voltage electrical equipment, and must be
observed at all times. Should additional safety measures be considered necessary because of peculiar
local conditions, these may be ordered by and at the discretion of the Electrical Officer (Céntracts).

This specification must be read in conjunction with and not in lieu of the Safety Instructions : High-
Voltage Electrical Equipment.

The Contractor shall obtain the approval of the Electrical Officer (ContractSy=b&fore any work is done
which causes or could cause any portion of a person's body or theftool§h&yis using or any equipment
he is handling, to come within 3 metres of any live high-voltage equipment

The Contractor shall regard all high-voltage equipment agJliveiunless a work permit is in force.

Safety precautions taken or barriers erected shall cafply'with the requirements of the Electrical Officer
(Contracts), and shall be approved by him beferg tie work to be protected is undertaken by the
Contractor. The Contractor shall, unless otherise agreed, bear the cost of the provision of the barriers

and other safety precautions required gineluding the attendance of Transnet staff where this is
necessary.

No barrier shall be removed unless authorised by the Electrical Officer (Contracts).

WORK ON BUILDINGS OR FIXED STRUCTURES

Before any work is,casried outsdér measurements are taken on any part of a building, fixed structure or
earthworks of any kind‘aboVe ground level situated within 3 metres of live high-voltage equipment, the
Electrical OfficEém{Cantracts) shall be consulted to ascertain the conditions under which the work may
be carrieddut,

Nodsarrier eregted to comply with the requirements of the Electrical Officer (Contracts) shall be used
asytemiporafy staging or shuttering for any part of the Works.

The shuttering for bridge piers, abutments, retaining walls or parapets adjacent to or over any track
may be permitted to serve as a barrier, provided that it extends at least 2,5 metres above any working
level in the case of piers, abutments and retaining walls and 1,5 metres above any working level in the
case of parapets.

WORK DONE ON OR OUTSIDE OF ROLLING STOCK, INCLUDING LOADING OR UNLOADING

No person shall stand, climb or work whilst on any platform, surface or foothold higher than the normal
unrestricted places of access, namely -

(i) the floor level of trucks;

(i) external walkways on diesel, steam and electric locomotives, steam heat vans, etc. and

(iii) walkways between coaches and locomotives.

When in these positions, no person may raise his hands or any equipment or material he is handling

above his head.
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In cases where the Contractor operates his own rail mounted equipment, he shall arrange for the
walkways on this plant to be inspected by the Electrical Officer (Contracts) and approved, before
commencement of work.

The handling of long lengths of material such as metal pipes, reinforcing bars, etc should be avoided,
but if essential they shall be handled as nearly as possible in a horizontal position below head height.

The Responsible Representative shall warn all persons under his control of the danger of being near
live high-voltage equipment, and shall ensure that the warning is fully understood.

Where the conditions in 19.1 to 19.3 cannot be observed the Electrical Officer (Contracts), shall be
notified. He will arrange for suitable Safety measures to be taken. The Electrical Officer (Contracts),
may in his discretion and in appropriate circumstances, arrange for a suitable employee of the
Contractor to be specially trained by Freight Rail and at its costs, as an Authorised Person to work
closer than 3 metres from live overhead conductors and under such conditions as may be imposed by
the Senior responsible Electrical Engineer in Transnet.

USE OF EQUIPMENT

Measuring Tapes and Devices

Measuring tapes may be used near live high-voltage equipment providediihatse part of any tape or a
person's body comes within 3 metres of the live equipment.

In windy conditions the distance shall be increased to ensure that ifth€ tape should fall it will not be
blown nearer than 3 metres from the live high-voltage equipment.

Special measuring devices longer than 2 metres suth ag'survey staves and rods may be used if these
are of non-conducting material and approved by*the responsible Electrical Engineer in Transnet, but
these devices must not be used within 3 metres\of live high-voltage equipment in rainy or wet
conditions.

The assistance of the Electrical Officer (Gantsacts) shall be requested when measurements within the
limits defined in 20.1.1 to 20.1.3sare tequired.

The restrictions describgd in 201.1 to 20.1.3 do not apply on a bridge deck between permanent
parapets nor in other Sifuations where a barrier effectively prevents contact with the live high-voltage
equipment.

Portable Ladders

Any type, ofportable ladder longer then 2 metres may only be used near live high-voltage equipment
undér the direCt supervision of the Responsible Representative. He shall ensure that the ladder is
alway§ used in such a manner that the distance from the base of the ladder to any live high-voltage
eguipment is greater than the fully extended length of the ladder plus 3 metres. Where these
¢onditions cannot be observed, the Electrical Officer (Contracts) shall be advised, and he will arrange
for suitable safety measures to be taken.

CARRYING AND HANDLING MATERIAL AND EQUIPMENT

Pipes, scaffolding, iron sheets, reinforcing bars and other material, which exceeds 2 metres in length,
shall be carried completely below head height near live high-voitage equipment. For maximum safety
two or more persons so as to maintain it as nearly as possible in a horizontal position should carry
such material. The utmost care must be take to ensure that no part of the material comes within 3
metres of any live high-voltage equipment.

Long lengths of wire or cable shall never be run out in conditions where a part of a wire or cable can

come within 3 metres of any live high-voltage equipment unless the Electrical Officer (Contracts) has
been advised and has approved appropriate safety precautions.
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The presence of overhead power lines shall always be taken account of especially when
communications lines or cables or aerial cables, stay wires, etc. are being erected above ground level.

PRECAUTIONS TO BE TAKEN WHEN ERECTING OR REMOVING POLES, ANTENNAE, TREES
ETC.

A pole may be handled for the purpose of erection or removal near high-voltage equipment under the
following conditions:

(iy If the distance between the point at which the pole is to be erected or removed and the nearest
live high-voltage equipment is more than the length of the pole plus 3 metres, the work shall be
supervised by the Responsible Representative.

(iy If the distance described in (i) is less than the length of the pole plus 3 metres, the Electrical
Officer (Contracts) shall be consulted to arrange for an Authorised Person to supervise the work
and to ensure that the pole is earthed where possible. The pole shall be kept in contact with the
point of erection, and adequate precautions shall be taken to prevent contact with live high-
voltage equipment.

The cost of supervision by an Authorised Person and the provision of earthing shall, unless otherwise
agreed, be borne by the Contractor.

The provisions of clauses 22.1 and 22.2 shall also apply to the erectiof=aryremoval of columns,
antennae, trees, posts, etc.

USE OF WATER

No water shall be used in the form of a jet if it can make,contact with any live high-voltage equipment
or with any person working on such equipment.

USE OF CONSTRUCTION PLANT

"Construction plant' entails all types (of plant including cranes, piling frames, boring machines,
excavators, draglines, dewatering equipment and road vehicles with or without lifting equipment.

When work is being undertaken\in'siuich a position that it is possible for construction plant or its load to
come within 3 metres of livéyhigh-voltage equipment, the Electrical Officer (Contracts) shall be
consulted. He will arrarige for an Authorised Person to supervise the work and to ensure that the plant
is adequately eartheth, The Eléctrical Officer (Contracts) will decide whether further safety measures
are necessary.

The costgof amy supervision by an Authorised Person and the provision of earthing shall, unless
otherwise agreedybe borne by the Contractor.

Whendloads”are handled by cranes, non-metallic rope hand lines shall be used, affixed to such loads
so/as teyprevent their swinging and coming within 3 metres of live high-voltage equipment.

Clauses 24.1 to 24.4 shall apply mutatis mutandis to the use of maintenance machines of any nature.

WORK PERFORMED UNDER DEAD CONDITIONS UNDER COVER OF A WORK PERMIT

If the Responsible Representative finds that the work cannot be done in safety with the high-voltage
electrical equipment live, he shall consult the Electrical Officer (Contracts) who will decide on the
action to be taken.

If a work permit is issued the Responsible Representative shall -
(i) before commencement of work ensure that the limits within which work may be carried out have

been explained to him by the Authorised Person who issued the permit to him, and that he fully
understands these limits.

(i)  sign portion C of the permit before commencement of work;
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(i) explain to all persons under his control the limits within which work may be carried out, and
ensure that they fully understand these limits;

(iv) care for the safety of all persons under his control whilst work is in progress; and

(v) withdraw all personnel under his control from the equipment on completion of the work before he
signs portion D of the work permit.

TRACTION RETURN CIRCUITS IN RAILS

DANGEROUS CONDITIONS CAN BE CREATED BY REMOVING OR SEVERING ANY BOND.

Broken rails with an air gap between the ends, and joints, at which fishplates are removed under
"broken bond" conditions, are potentially lethal. The rails on either side of an air gap between rail ends
on electrified lines shall not be touched simultaneously untit rendered safe by Transnet personnel.

The Contractor shall not break any permanent bonds between rails or between rails andéany structure.
He shall give the Technical Officer at least 7 days written notice when removal offsuch bonds is
necessary.

No work on the track which involves interference with the traction return railigiréuit either by cutting or
removing the rails, or by removal of bonds shall be done unless the ElectriCal Qfficer (Contracts) is
consulted. He will take such precautions as may be necessary to ensuge €ontintity of the return circuit
before permitting the work to be commenced.

BLASTING

The Contractor shall obtain the permission of the Electiical Officer (Contracts) before blasting, and
shall give at least 14 days notice of his intention to blasts

No blasting shall be done in the vicinity of electrified lines unless a member of Transnet's electrical
personnel is present.

The terms of clause 13 hereof shallibe striétlyadhered to.

HIGH-VOLTAGE ELECTRICAL EQUIPMENT NOT MAINTAINED AND/OR OPERATED BY
TRANSNET

Where the work isiundertakén on or near high-voltage electrical equipment which is not maintained
and/or operateg, by Transnet, the Occupational Health and Safety Act No. 85 of 1993, and Regulations
and Instructions, onthie Mines Health and Safety Act (Act 29 of 1996), shall apply.

Such equipment includes: -

(Y JEskomiangd’municipal equipment;

(ii) \the"Gentractor's own power supplies; and

(i) electrical equipment being installed but not yet taken over from the Contractor.
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ANNEXURE 1 - )
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Introduction

TRANSNET LIMITED insure all Projects / Contracts on a Principal Controlled Insurance Programme basis
(including the Assembly and/or Erection of Plant and Machinery) in respect of Contract Works and
Contractors Public Liability.

N
Philosophy of the programme

Transnet Limited and its Operating Divisions and Specialist Units wish to M exposures in

this regard.
Transnet Limited, as a large organization, bulk-buys - resulting in pr rates and cover.

Simplified administration.

Eliminates potential problems which usually occur w individual Contractors are responsible to
arrange separate insurance.

Includes the Contractor and/or Subcontractors a@J party.

It is therefore important that Tender and eventual Contract documents
reflect the fact that Transnet as the Principal (i.e. the Employer) arranges
certain covers which incorporates cover on behalf of Contractor’s

and / or Subcontractor’s.

The concept does not relieve the contracting parties of their
responsibilities for, amongst others, care of the works and liabilities to
third parties

AON
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Insurance Responsibilities

1. Cover arranged by Transnet as the Principal (Employer)
1.1 Insurance Cover Applicable To All Contracts

11.1 Contract Works Cover Covering fortuitous physical loss or damage to the
works, temporary works and materials for kﬁprporation
e

into the works whilst in transit and whilst contract
site.
Limited to R100,000,000 any ontract. (Inclusive
of VAT)
1.1.2 Contractors Public Covering legal liability & of or connection with
Liability Cover the performance_ of the works on the contract site or
sites designated| by the™Principal for purposes of the
performanc contract.
Limited ,000,000 any one occurrence.
1.1.3 Riot/ Strike Cover ‘Qay:
(Contract Works)

SASRIA (South African Special Risks Insurance
sociation) in respect of risks with RSA.

NASRIA (Namibian  Special Risks Insurance
Association) in respect of risks within Namibia.

1.2 Additio \nces (Optional)

1. rine Transit Cover Covering imports until delivered and checked on site.
roject Delay Cover Covering consequential financial exposures due to
delays following indemnifiable loss or damage to the
\“ works.

1.2.3 Removal of Lateral
Support Covering legal liability incurred in respect removal of or
weakening of or interference with support to land or
property or buildings adjacent to, on or in the vicinity of
the Contract site.

Limit of indemnity R25,000,000 any one occurrence.

AON
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The above information (including limits of insurance purchased) should
be clearly spelt out in Tender and eventual Contract documentation

including the deductible (excess) which are applicable and the fact that
Contractor’'s and/or Subcontractor’s are responsible for the deductible.

2. Cover to be arranged by Contractor’s/Subcontractor’s 8

4
All Contractor's/Subcontractor's still remain fully responsible to arrange insurance _in &spect of the
following:

% As prescribed by the Compensation for Occupational Injuries and Disea W) 130 of 1993
as amended.

g Employers Common Law Liability.
§ Own plant, machinery, equipment and tools.

¢ Motor Vehicles Liability. 4
¢ Professional Indemnity (Defective Design). ’

= This should also be clearly speit cut in Tender and eventual Contract

documentation.

3. Cover to be arran ywConsulting Engineers, Architects & Other

Professionals \
i efects in Design, Plan or Specification).

AON
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Summary of Cover

The Insured Parties

Transnet Limited and / or its Affiliated / Subsidiary / Associated Companies as Principal or Employer.
All Contractor's undertaking work for or on behalf of the Principal in execution of the Contract.

All Subcontractor's employed by the Contractor and all other Subcontractor's (whether r;‘aqﬂnated or
otherwise) engaged in the fulfillment of the Contractor.

To the extent required by any Contract or Agreement suppliers manufacturers ors or other
persons engaged on the contract sites but only to the extent of loss damage of liability originating at
the Contract Site (other than while the Property Insured is in transit) arising OWerformance of
their Contract Site obligations.

Cover O

¢ Contract Works — as detailed herein.

£ Contractors Public Liability — as detailed herein. Q
Insured Contracts O
All contracts up to a maximum value of\R100,000,000 (Inclusive of VAT)any one contract.

Limited to a maximum cont| r
Maintenance period of 12 months.

\

of 36 months followed by a maximum Defects Liability /

Excluded Con

Where t ctyfalue exceeds R100,000,000 (Inclusive of VAT)
Wh cted duration of the contract exceeds 36 months.
\“ contracted Defects Liability / Maintenance period exceeds 12 months.
Contracts involving harbor wet risks*, dams, tunneling, mining, shaft sinking, underground work,

quarrying, alterations to water courses being River Diversions or Coffer Dams.

Contracts outside of the territorial limits.

* NOTE
Harbor Wet Risks defined as:-

“Harbor Wet Risks shall mean all work entailing or involving work in or upon water whether partially or fully
submerged such as but not limited to quay walls, seawalls, caissons, breakwaters, jetties, piers, deepening
widening and dredging of ports and other off shore risks”

AON
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& Contracts involving construction and erection of Petrochemical Plant(s) but this exclusion is limited
to contracts involving Petrochemical Manufacturing Plant such as Sasol and the like

£ On an existing airport runway or airstrip or in or on any aircraft.

Contract Site

N
Any location upon which the Insured Contract(s) is to be executed or carried out as more fully\defined in the
Insured Contract(s) documents together with so much of the surrounding area as may be ignated for the

performance of the Insured Contract(s). V

Territorial Limits Q
The Republic of South Africa and to the extent permitted by the applicabl ance Acts the territories of
Lesotho, Namibia, Swaziland, Botswana, Zimbabwe and Mozambigue

N.B.

In terms of local legislation enacted in some of the abovesterfitories it is required that insurance cover be
placed within their local markets. It is therefore impg at®the Broker be advised timeously (prior to
Tender documents being issued) should any con , her as Principal or Contractor, take place in any

of the above territories.

If Contracts are to take place in any territories not listed above, the Broker also needs to be advised of same
at feasibility stage.

Cover Limitations / \K

Unsealed / Unpri Course
¢ Unseal ase course — cover limited to a maximum of 5,000 metres.
Open h
3
€ Opendtrench — cover limited to a maximum indemnity of 5,000 metres.

It is essential that the above limitations are brought to the
attention of Contractor’'s. Where this restriction is not practical,
specific arrangements for cover can be made with Underwriters.

They will, however, require detailed underwriting information and
an additional premium may be charged.

AON
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Laid Pipes

¢ Pipes with a diameter not exceeding 500mm, and all pipes intended for the transportation of
Petroleum Products or Fuel Gasses irrespective of diameter, are to be end capped on the termination
of each days work to avoid ingress of mud silt water debris detritus and the like.

L] Pipes with a diameter exceeding 500mm are to be capped on the termination of each days work with
steel mesh to allow ingress of water to avoid floatation but avoiding ingress of large debris or detritus.

NB If above not conformed with cover is forfeited.

Rail Track Re-Profiling o

- The maximum speed of any grinding unit shall not exceed 11.00km per ho y
- All Guards, Curtains, Spark Deflectors are to be in place and corr itiéhed prior to the
commencement of each grind.

- Maximum grinding distance in any one execution shall not exceed metres.

- Any changes in prevailing weather conditions must be recarded and appropriate remedial action
taken.

- The Insured Parties are to comply with all Fire g requirements as set out in the Project
Specification For Track Maintenance With As™On Track Grinding / Profiling Machine and any
amendments / deviations to this Project Spec m@ are to be advised to the Insurer prior to work

being undertaken.

NB If above not conformed with cover is forfeited.

= It is essential that the above Warranties are brought to the
attention of Contractor’s.

Usek‘?’lgt — Basis of Loss Settlement

Insured property which has operated under service conditions prior to attachment of cover:-
§ Up to 5 years — cost of repair / reinstatement / replacement.

] In excess of 5 years - agreed value (calculated on basis of each life year (or part thereof) on
present day New Replacement Value reduced proportionally over 20 years
subject to residual of 20%).

Aon Transnet-PCI-Procedure Manual 2010 -10-
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Claims Reporting

All incidents that could give rise to claim under the Principal Controlled Insurances,
HAVE TO BE reported to the Broker / Insurer within a 90 (Ninety) day period.

Failing this, all benefits in terms of the Policy shall be voidable fror‘ date of
occurrence. 4

All claims must be registered in terms of requirements applicablg to Risk Console
unigue claim number condition.

= It is essential that the above Condition is brought to the attention
of Contractors in Tender / Contract Documents.

Rating Structure 2@

The rates include bot
terms and conditigns.

orks and Contractors Public Liability cover per current policy limits,

¢ Minimum premiium re ment are:- Track Re-profiling R8,000
Burning of Fire Breaks R8,000

Chemical Vegetation Control R4,000

\k Vegetation Rehabillitation R4,000
Ballast Tamping R4,000

Geotechnical & Exploratory R4,000

All Other R6,000

SASRIA R 500

(Above are inclusive of VAT)

To extend the contract period beyond 36 months will attract an additional premium.

(See Administrative Procedures herein).

Aon Transnet-PCl-Procedure Manual 2010 -11-
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1. Contract Works Insurance

Synopsis of Cover
Fortuitous Physical loss of or damage:

During dismantling of property in connection with the Insured Contracts.

Whilst in transit, including loading and unloading, or whilst temporarily stored at any premises en route
to or from The Contract Site within the Territorial Limits;

During the preparation of The Contract Site and thereafter until the Property Ifsured has been officially
accepted by the Employer and becomes his responsibility by meanseef,a Wotigé of Completion
Certificate or similar evidence of legal transfer of risk in the whole empesmanent works under the
Insured Contract to the Employer;

Where testing and commissioning of Property Insured is conddcted By,th€ Employer “completion” for
purposes of this insurance to occur only after successful completion of all testing and commissioning
of the whole of the permanent works under the Insured Gentract;

Where the permanent property insurance arrangedWby the Employer indemnify the Insured for
completed portions of the Property Insured priorfto cempletion of the whole of the permanent works
under the Insured Contract, this insurance_in tespect of such completed portions of the Property
Insured shall cease except as provided beléw;

Work uncompleted or outstanding in ¢germsief any certificate of completion, certificate of handover or
similar document shall continue tgebe insured until its completion and the inception of the Contractual
Defects Liability or Maintenance Period (as may be described in the Insured Contract) for such
uncompleted or outstandingaorkawhere ‘after the provisions of (g) below shall apply in respect of such
work;

During the Contractual DefectsfLiability or Maintenance Period (as may be described in the Insured
Contract) pertaining to ‘any part of the permanent works but only in respect of loss or damage:

i) arisingdfronpa catise occurring prior to commencement of such period of maintenance or defects
liability périod

i) anisingwfrom any act or omission of the Insured their Servants, Agents, Suppliers or
Subcontractors in pursuance of the Insured’s obligations.

for which the Insured Contractor is responsible under the Contract.

Aon Transnet-PCl-Procedure Manual 2010 -13-
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Contract Period Limitation

Maximum Contract period 36 months

Maximum Defects Liability / Maintenance Period 12 Months

Limits of indemnity V

Contract Works (Any One Contract) R100,00

Work done on Marine vessels ,000,000
Surrounding Property R10,000,000

Surrounding Property — Worked Upon R50,000,000
Surrounding Property — Watercraft Q R10,000,000

Removal to Gain Access R1,000,000
Documentation R100,000
Debris Removal R2,500,000
Claims Preparation Costs R500,000
Maximum testing / commis N riod 60 days
Maximum un-seal n-primed base course limitation 5,000 metres
Maximum op lipditation 5,000 metres
W
Aon Transnet-PCI-Procedure Manual 2010 -14 -
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Deductibles

The deductible (excess) is the amount which the Contractor and/or Sub-Contractor is responsible for and this
obligation must be reflected in the Tender and/or Contract Documents and the responsibility for same made
clear.

The deductibles apply to each and every occurrence and in respect of all Contracts.

N

The deductibles are:

Loss or damage arising out of major perils (where the term shall include storm, rain, tempest,
wind, flood, theft and / or malicious damage, subsidence,

collapse, earthquake, testing, commissioning R 25,000
Loss or damage arising from any other cause R 15, 000
Removal of Debris R 25,000

Loss or damage to Surrounding Property
Loss or damage to Surrounding Property — Worked Up 75,000

Loss or damage to Documentation R 5,000

Road Reserve / Servitude @ R250,000

Aon Transnet-PCI-Procedure Manual 2010 -15-
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All Contracts Entailing Trenching and / or Layer Works

Following additional Deductibles apply over and above the aforestated deductibles: - i.e. in excess of 1,000
metres

Up to a maximum of 3,000metres 20% of loss / minimum R50,000

Up to a maximum of 5,000metres 20% of loss / minimum R100,000

N

It is essential that this is brought to the attention of Contractor’s.
Where this restriction is not practical, specific arrangements for
cover can be made with underwriters. They will, however, require

detailed underwriting information and an additional premium may
be charged.

Property Insured

The actual Contract Works and all material inten @ poration into the Works (including Free Issue
Material* the value of which has to be included infthe Contract Value declared) and Temporary Works.

N.B.

Temporary works does not incl ile'Plant, constructional aids, equipment, structures or
works (not being part of the pgfmanentWorks) which are not intended to be removed from the
Contract Site on completi tract (other than scaffolding shuttering and formwork as well
as construction equipment(sp&gifi€ally designed and/or constructed for the insured Contract and
which is not intend iediate re-use on another contract) or have no residual value at

completion of theopfitract (6ther than scrap value), solely due to their specialised nature.

* Note: Whe for the purposes of the Contract issues materials 'free of charge' to the Contractor
such m Il be and remain the property of the Transnet. Free Issue Material shall mean any material
provi ronTransnet's behalf which is to be used in the provision of the Service or incorporated into the
Contract.

Main Exceptions

4 The amount of the policy deductible.
¢ Loss or damage of money or the like.
¢ Aircraft, waterborne vessels or craft.

§ Construction plant, tools or equipment.

§ Losses by disappearance / shortage discovered by taking of routine inventory.
¢ Defective material workmanship design plan or specification (but resultant damage covered).
Aon Transnet-PCl-Procedure Manual 2010 -16-
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Cost of re-design, improvement, betterment or alteration.
Consequential loss.

Ligquidated damages or penalties for delay in connection with guarantee or performance or efficiency.
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Air transit (unless in territorial limits).

Ocean transit or whilst in storage thereafter (unless immediately inspected by an independent party
after offloading from vessel).

During the Contractual Defects Liability or Maintenance Period (as may be described in the Insured
Contract) pertaining to any part of the permanent works but only in respect of loss or damage:

i) arising from a cause occurring prior to commencement of such period of maintenance or defects
liability period

\)
ii} arising from any act or omission of the Insured his Servants or Agents, in the cour “of the work
carried out in pursuance of the Insured’'s obligations with regard to maintepange under the
Contract.

Wear, tear, gradual deterioration rust, corrosion or oxidation and normal up-ke V
Electrical or mechanical breakdown or explosion to machinery or plant wh perated under load

conditions prior to commencement of the Insured Contract or whic rred after the Testing /
Commissioning Period specified in the Policy.
eb

Damage to any property insured due to ingress of mud, silt, water, d unless pipe ends have been
sealed on termination of each days work by means of en s prescribed in the policy.

Damage to any unsealed / unprimed or base course i s of limitations as stated in the policy.
Damage to any open trench in excess of the limi @ tated in the policy.

War, asbestos and nuclear risks.

Sinking (whether partial or in whole) of any watgrcraft arising out of or in consequence of any work
undertaken below the load line { internationa d line / plimsoll line).

\%
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2. Contractors Public Liability Insurance

Insured Contracts

All contracts up to a maximum value of R100,000,000 (Inclusive of VAT) any one contract.

Limited to a maximum contract period of 36 months followed by a maximum Defects Liability /
Maintenance period of 12 months.
N

Synopsis of Cover

Legal Liability to pay as compensation for and in consequence of: V

g Accidental death of or injury to or iliness or disease contracted by any

£ Accidental loss of / or physical damage to tangible property.

Occurring during the period of insurance and arising out o @ connection with the performance of the
Insured Contract(s).

g First Party Property* Extension will apply Support policy extensions.

* Note: Coverage for the insured's persopal and real property.

Type Of Contract

All Contracts undertaken includifg:-
¢ Chemical Vegetation Cont

4 Ballast T
g Rail filing including the contract works
g of Fire Breaks
WX
£ Geotechnical and Exploratory Works
N.B.

The above noted contract types attract specific differentiated rates and are insured by way of a separate
policy.

Aon Transnet-PC!-Procedure Manual 2010 -20 -
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Limits Of Indemnity

Contractors Public Liability
Removal of Lateral Support

Statutory Legal Defence Costs
Arrest / Assault / Defamation
Emergency Medical Expenses
Prevention of Access
Trespass / Nuisance

Claims Preparation Costs

TRANSNEr

‘.

R10,000,000 any one occurrence / unlimited for

the Period of Insurance

R25,000,000 unlimited for the Period of Insurance

(provided on request only

R500,000 any one occurrence
R500,000 any one occurrence
R500,000 any one occurrence
R500,000 any one occurrence
R500,000 any one occurrence

N

R500,000 any one occurrence V

The deductible (excess) is the amount which the Contractor and/or S -COQ is responsible for and this
obligation must be reflected in the Tender and/or Contract Docu t§ and the responsibility for same made
clear.

The deductibles apply to each and every occurrence ar@ ect of all Contracts.

Deductibles

The deductibles are:

Loss of or damage to public utilities Q R25,000
Spread of fire R250,000
Spread of fire — track re-profiling R250,000

Loss of or damage to a property R25,000

Loss of or damage ari & removal of lateral support R25,000
from the burning of fire breaks R250,000
ising out of vegetation control R250,000

ited to the use of pesticides

Aon Transnet-PCI-Procedure Manual 2010 -21-
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Main Exceptions

The amount of the policy deductible.
Death or injury to own employees.

Motor vehicle liabilities under legislation or as defined in Multi-lateral Motor Vehicles Accident Fund
No. 93 of 1989 as amended.

Claims in connection with ownership or use of aircraft or watercraft.
Property belonging to the Insured or in his care custody and control (as defined in the Poligﬁ.
Property forming part of Contract Works.

Liquidated damages or penalties for delays or in respect of performance or ef'ficiincy guarantees.

Liability arising out of defects in workmanship materials design plan or speci ny part of the

Property insured.

Arising from or in connection with design plan or specification.

Gradual pollution and contamination.

Sudden unintended and unforeseen seepage, pollutio ontamination including the cost of
removing, nullifying or cleaning up in respect of both harbour going watercraft outside of
dry dock.

After completion and handover (inclusive of the @ ‘ Defects / Maintenance period).

Punitive damages.
Ownership hiring or leasing of any airport irs

War, asbestos and nuclear risks.

Cover Limitations / ties

Rail Track Re-Profili
- The maxipium, spe f any grinding unit shall not exceed 11.00km per hour.

- All

S, ins, Spark Deflectors are to be in place and correctly positioned prior to the

co t of each grind.
o grinding distance in any one execution shall not exceed 10,000 metres.
? changes in prevailing weather conditions must be recorded and appropriate remedial action
taken.

- The Insured Parties are to comply with all Fire Fighting requirements as set out in the Project
Specification For Track Maintenance With An On Track Grinding / Profiling Machine and any
amendments / deviations to this Project Specification are to be advised to the Insurer prior to work
being undertaken.

NB: Failure to thoroughly pre-plan and document the safety measures to be adopted with specific regards tp
the incidence of fires being initiated during the execution of the work will invalidate indemnity provided in
respect of fire arising out of track re-profiling works.

Aon Transnet-PCl-Procedure Manual 2010 -22-
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It is essential that this requirement is brought to the attention of
Contractor’s. Where this restriction is not practical, specific

arrangements for cover can be made with underwriters. They will,
however, require detailed underwriting information and an
additional premium may be charged.

Y]

Other Limitations

Indemnity for removal of lateral support is limited to R25,000,000. y

If a higher limit of indemnity is required, the Employers Insurance Bro nnel needs to be
advised and underwriting information will need to be provided in advanc prior to Tender stage)
and this will entail an additional premium.

O
O
N

\
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Administrative Procedures

Arranging Insurance cover
The Operating Divisions and Specialist Units must
Prior to the commencement of each Contract:-

Complete the Declaration Form per Part A as per Annexure 1 herein. 4
Date and sign the Declaration Form. 4
Submit the Declaration Form to the Broker.

In addition, if the Declaration is being submitted after the commenc date, a separate
letter is required stating that, after specific enquiry, The Insured is awar any incidents
which may give rise to claim/s under this policy. (No Known Incidgs tion).

o

Record the Declaration on the Contract Monthly Register bmit this Register at the end of each
month to Transnet Group Insurance and the Broker.

o Known Incidents
er will be in force.

On receipt of late declarations which are not accompanie
Declaration”, the Insurance declaration will not be accepted and

"

On receipt of the Declaration Form the Broker will submitsitetg
issued and provided to the Operating Divisions and Spg @

£ An Insurance Certificate and a SASRIA Caluipon evidencing cover.
£ A Debit Note in respect of the premiuqs du ed on agreed rates).
NB In terms of SASRIA Regulati

address of the contract is
upon, the start and end goi

Insurer and the following documents will be
S:-

re the Contract Value exceeds R2 million, the physical
. If no physical address i.e. where Track is being worked
equired.

Prior to the expiry of each De s estimated completion date:-

¢ Confirm to theBrok t the contract will be completed on time.

bnit to the Broker a Declaration of the final contract value per Part B as per

The Operating Divisions and Specialist Units (prior to the expiry date of the certificate period) has
to advise the Broker in writing to extend the period of insurance and provide the new estimated
completion date.

NB If a completion date needs to be extended and the Broker is not advised prior to the original
completion date, all SASRIA cover will cease on the originally declared completion date as
there is no hold covered arrangement with SASRIA.

A new SASRIA Coupon will then only be issued for the extension period from the date when
the Insurer is advised in writing by the Broker.

Under these circumstances the new SASRIA Coupon will be subject to an additional premium,
subject to the minimum premium.
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This process needs to be followed by the Operating Divisions and Specialist Units until the time of
completion is achieved.

Once the Contract has been completed:-

The Operating Divisions and Specialist Units have to declare the final contract value to the Broker per
Part B as per Annexure 1 herein.

The deposit premium will then be adjusted accordingly. \’1

Failure by the Operating Divisions and Specialist Units to co w the above

procedure will result in cover being voided.
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Contracts that require specific arrangements

All contracts that fall outside the scope of this Principal Controlled Insurance Programme have to be advised
to the Broker prior to Tender and specific “One Off’ cover will need to be negotiated. These will be:

Where the Contract Value exceeds R100,000,000 (Inclusive of VAT)

Where the Contracted period exceeds 36 months.

Where the Contracted Defects Liability Maintenance period exceeds 12 months. \‘s
Other excluded Contracts as described on Page 8 /9 herein.

Contracts involving harbor wet risks*, dams, tunneling, mining, quarrying, shaft sinking, underground
work, alterations to water courses being river diversions or coffer dams.
Contracts outside of the Territorial Limits.

In this regard contact the Employers Insurance Broker’s personnel asd on Page 33 herein.

Contracts where cover limitations will be exceeded or where cov ranties cannot be complied with need
to be discussed with the Employers Insurance Broker's pers prioRto contract award date to enable the
Broker to make specific arrangements with Underwriters. ill however require detailed Underwriting

Information and an additional premium may be charge

In order to ensure that Contractor’s and site staff are aware of
procedures a copy of this Procedure Manual must be supplied to

the contract administrators and each Contractor on award of
contract

* Note: Harbour WetgRisks shall mean all work entailing or involving work in or upon water whether

partially or f ed such as but not limited to quay walls, wharfs seawalls, caissons,

breakwatersy lers, deepening or widening and dredging of ports and other off-shore risks
(I
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Important Considerations

Cognizance must be taken of the following important considerations:-

For contracts involving assembly or erection of plant and machinery or repairs maintenance or
overhaul thereto, THE FULL NEW REPLACEMENT VALUE OF THE PLANT/MACHINERY involved
must be declared AND NOT ONLY THE CONTRACT VALUE, for example.:

= Cranes (repairs or final assembly)

= Machinery being moved \ﬂ
= Maintenance or new works on existing Portnet Vessels whilst moored or in dry A
Specific arrangements are in place to cover certain contracts where the ex own damage
(damage to the works) is nil or negligible, but where a high third party li posure exists. For

example:

=  Chemical control of vegetation

= Vegetation rehabilitation

=  Ballast tamping

= Re-profiling of Track

=  Burning of Fire Breaks O
=  Geotechnical and Exploratory Works

Contracts of this nature must be clearly iden on the Declaration Form.
¢ Contract value must includé the replacement value of any Free Issue Material provided.

VAT must be a 0 hﬂtract value declarations in order to comply with local legislation.

LU

g All polj ts deductibles are Vat inclusive.
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Claims Procedure

In the event of any incident or occurrence, which is likely, to give rise to a claim under the Insurance
arranged by the Principal the following procedures shall be adhered to in addition to any statutory or other
requirements contained in the Contract.

All incidents that could give rise to claim under the Principal Controlled Insurances, HAVE TO BE reported to
the Broker / Insurer within a 90 (Ninety) day period from date of loss.

IMMEDIATELY advise Aon Construction & Engineering Risks \‘\
(Attention Sandra Botha).

At the same time complete the Incident Advice Form (Annexure 2 herein) and submit to Aon
Construction & Engineering Risks.

Losses involving theft or malicious damage must be reported to the poli n olice reference
number obtained and recorded.

The Employer, Contactor(s) or Sub-Contractor(s) shall allow frée ac Insurers’ Loss Adjuster(s)
and / or Employer's Insurance Broker for the purpose investigation and assessing the loss or
damage.

The Employer, Contractor(s) shall not deal direct_wi Insurers other than by co-operating with

ker.

their Loss Adjuster(s) and / or the Employers Ins @

No Admission of Liability shall be made 2 oyer, Contractor(s) or Sub-Contractor(s) in the
event of damage, loss or injury to third party property or persons.

Letters from claimants should be passed n Construction & Engineering Risks as soon as

possible via the Employer if neces

ing necessary in the interest of safety, the Contractors may with
th such repairs.

dvise Sandra Botha at Aon Construction & Engineering Risks.

In the event of immediate
the Employer's permissio

The Employer shall i

Other than in
good of an
appointe

stances described above the Contractor shall not proceed with the making
without the prior authorization of the Employer who shall advise the Insurer's
juster(s) and Sandra Botha of Aon Construction & Engineering Risks.

Upon ent of the making good of any loss, the Contractor shall keep separate records of
th tsmvolved in making good such loss and these records must be authenticated by the Employer
(forystibmission to the Insurer's or their Loss Adjuster(s). Such records shall include, inter alia, the

cost of labour, materials, transport and equipment.

The basis upon which the Insurers will indemnify loss or damage is the cost of repair or replacement of
the loss or damage including, inter alia, transport and overheads.

On completion of the making good of any loss the records of the costs involved having been
authenticated by the Employer shall be sent to the Insurer’s via their Loss Adjuster(s) and copied to
Aon Construction & Engineering Risks (Mrs. Sandra Botha) for processing.
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Upon the amount of the loss or damage being agreed upon by the Insurer's Loss Adjuster(s) and the
Contractor, an “Agreement of Loss” form will be signed by the Contractor and Employer.

The amount agreed upon by the Insurers, the Contractor and the Employer shall be paid by the
Insurers to the Employer net of the deductible, who will arrange for the payment to be made to the
Contractor as appropriate after deduction of the first amount payable.

Y]

= All incidents which could give rise to a claim under the insurances
arranged by the Principal / Employer must be notified to the
Broker without delay, per the procedures set out above
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Aon South Africa P%o el

Construction and Ep@itteering Division
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Aon South Africa Personnel

Construction and Engineering Division

Aon South Africa personnel are at all times available for advice, please feel free to contact :-

=  George Davis
Senior Accounts Executive
Tel No. {011) 944 7103
Fax No. {086) 505 9558
E-Mail george_davis@aon.co.za

Judy Bath

Account Administrator

Tel No. (011)944 7053

Fax No. (086)505 9553

E-Mail judy_bath@aon.co.za

Sandra Botha

Claims Manager

Tel No. (011)944-7118

Fax No. (086)556 7169

E-Mail sandra_botha@aon.co.za
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Annexure 1 |‘,
Transnet Principal Controlled Construction In e
Programme Contract Award Declaratio nd
Contract Completion Declaration (Part
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TRANSNET PRINCIPAL CONTROLLED INSURANCE PROGRAMME
CONTRACT DECLARATION

CONTRACT NUMBER.............. SR g s FARR TR T
PURCHASE ORDER NUMBER.......cccveteeeruireenresesasasinens
Send to
Aon South Africa (Pty) Ltd From (Operating Unit/Specialist Div)...........................
Construction and Engineering Postal Address
PO Box 1874
Parklands
2121 Represented by
Attention : Judy Bath E-Mail Address
Tel No. (011) 944-7053 Tel No.
Fax No. 086 505 9553 Fax No.
E-Mail: judy_bath@aon.co.za

PART A — CONTRACT AWARD INFORMATION

TYPE OF CONTRACT o
MARK WITH AN X’ IF LONG TERM MAINTENANCE / MULTIPLE WORKS OTHER \ﬂ
APPLICABLE: CONTRACT with a SERVICE LEVEL AGREEMENT

NAME OF CONTRACTOR

CONTRACT AWARD DATE

CONTRACT COMMENCEMENT DATE

EXPECTED CONTRACT COMPLETION DATE

DESCRIPTION OF CONTRACT WORKS

PHYSICAL ADDRESS WHERE CONTRACT IS TAKING PLACE (COMPULSA OR ALL CONTRACTS R2M AND OVER)

MAINTENANCE PERIOD (MONTHS)

CONTRACT VALUE AT AWARD

IF PLANT AND MACHINERY INCLUDE REPLACEMENT V.

ESTIMATED VALUE OF FREE ISSUED SUPPLIED TO CONIRACTOR

DOES THIS CONTRACT ENTAIL WORK IN RES F THE FOLLOWING CATEGORIES WHERE THE EXPOSURE TO OWN
DAMAGE (DAMAGE TO WORKS) IS NIL OR NE
U CHEMICAL CONTROL OF VEGEFATION YES/NO
]  VEGETATION REHABILITATIO YES/NO
[l  BALLAST TAMPING YES/INO
[IV]  TRACK RE-PROFILING YES/NO
[V  BURNING OF FIRE YES/NO
[Vl GEOTECHNICA RATORY WORKS YES/NO
OPTIONAL INSURANCE REQUIRED

0 IS TERAL SUPPORT COVER REQUIRED? YES/NO
) ISSCONTRACT EVIDENCE AN EXPOSURE WHICH CAN BE COVERED BY

‘S\/ T DELAY INSURANCE? YES/NO
i $WILKTHE EMPLOYER/CONTRACTOR/SUB-CONTRACTOR MAKE ANY DIRECT IMPORTS OF

REQUIREMENTS FOR THE CONTRACT THAT REQUIRE MARINE IMPORT INSURANCE? YES/NO

IF SO DETAILS NEED TO BE PROVIDED TO THE BROKER SO THAT THIS FORM OF COVER CAN BE ARRANGED

SIGNATURE cvussimmsssssunispsssimensnsrs poosmn v evie s ieian DATE: ... i
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TRANSNET PRINCIPAL CONTROLLED INSURANCE PROGRAMME
CONTRACT COMPLETION DECLARATION

ORIGINAL CONTRACT NO. .................
PURCHASE ORDER NO. ...............cciil

PART B ~ CONTRACT COMPLETION DECLARATION

CONTRACT NUMBER
TITLE OF CONTRACT

ALY
CONTRACT COMPLETION DATE i)
ENDORSEMENT/CERTIFICATE NUMBER

EXPIRY OF MAINTENANCE PERIOD

FINAL CONTRACT VALUE

ACTUAL VALUE OF FREE ISSUE SUPPLIED TO CONTRACTOR O
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Annexure 2 \k
Incident Advice Form Q E
ALL INCIDENTS HAVE TO BE REPORT@aN 90 DAYS OF OCCURRENCE
‘:‘ Q
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INCIDENT ADVICE FORM
TRANSNET UNIQUE CLAIM NUMBER ........

Send to

Aon South Africa (Pty) Ltd

Construction and Engineering

PO Box 1874

Parklands From

2121 Represented by
Attention : Sandra Botha

Tel No. (011) 944 7118 TeINO.
Fax No. (086) 556 7169 Fax NO: s i P s i s v s i
E-Mail: Sandra_botha@aon.co.za

PRINCIPAL (PER CONTRACT DOCUMENT \\

CONTRACT NUMBER

ORIGINAL DECLARATON NO.

TITLE OF CONTRACT

ORIGINAL CONTRACT COMMENCEMENT DATE

DATE OF LOSS OR DAMAGE

DATED REPORTED TO SITE AGENT

REPORTED BY

REPORTED TO BY

DATE

LOCALITY OF INCIDENT

DETAILS OF HOW THE LOSS OR DAMAGE OCCURRED

DETAILS AND NATURE OF LOSS OR DA ETO.C RACT WORKS / TO THIRD PARTY PROPERTY

DETAILS OF OTHER DEATH OR INJU ARTIES

ESTIMATED COST (SEPARATE R ALL COSTS MUST BE KEPT)

WHO OR WHAT APPEA SPONSIBLE FOR THE CAUSE OF THE LOSS / DAMAGE

PERSON WHOM ULD CONTACT DESIGNATION:

TELEPHON CELLPHONE NO.

E-MAILA S

.

ALL INCIDENTS HAVE TO BE REPORTED WITHIN 90 DAYS OF OCCURRENCE

SIGNED BY; . iiieiizinisssbionstibis ey Siaidissi bniisiaimning s SIGNATURE o s mrssisvemis sl s e

COMPANY:  sosmmsesssss s i s e s s S sy DATE i snmmmvmits s sy s b B i e g
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And Lateral Support Policy Wording
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Annual Contract Works & Contractors Public Liabim“ﬂ
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Annexure 4 K

Annual Contractors Public Liability Polic g

In respect of Contracts enjiling
m Chemical Vege QRehabilitation

litation

m Ballast pping

| ck Re-Profiling
Q\@urning of Fire Breaks

m Geotechnical and Exploratory Works
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