INVITATION TO BID

REQUEST FOR BID DESCRIPTION:
SUPPLY, INSTALLATION AND COMMISSIONING OF AN
INVERTER (UPS) SYSTEM AND AD-HOC ELECTRICAL
INSTALLATIONS, AT IMT BUILDING IN SIMON’S TOWN

TABLE OF CONTENTS
KD 17 12 Pages
Annexure / Appendix: Bid Evaluation Info-3 pages
CIDB Info-15 Pages
CIDB Annexure B-2 Pages
Annexure C-1 Page
Annexure D-1 Page
Annexure E-1 Page
Tender Document-95 Pages
Drawings-3 Pages
Appendix B-19 Pages
Questionnaire: 2 Pages
BBBEE Compliance: 4 Pages
Declaration of Interest: 2 Pages
Defence Sector BBBEE 1 Page
Annexure 1to KD 24 1 Page
Annexure 2 to KD 24 2 Pages
Annexure 1to KD 25 2 Pages
KD 27 5 Pages
NOTE:

Kindly register on the National Treasury’s Central Supplier
Database (CSD) via www.csd.gov.za

Bids must ONLY be submitted in hard copy; electronic bid submissions are

NOT acceptable.

Last updated 2023-05-12

Bid No: EFAC/2024/08
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RETURNABLE DOCUMENTS CHECKLIST

Bidders are required to develop a returnable schedule annexure in accordance with the following table of

contents
List of documents required. Submitted
[Yes or No}
1, Central Supplier database (CSD) registration report or Unique Registration Yes No
Reference Number O O
2, Valid Tax Clearance Certificate (s) and or proof of application endorsed by Yes No
SARS and / or SARS issued verification pin code. ] ]
3. Copies of bidders CIPC Company registration documents listing all members Yes No
with percentage, See bidding structure for required documents. ] ]
4. Copy of the Joint Venture / Consortium Agreement duly signed by all parties | Yes No
[] [
5. Copy of the Sub-Contracting Agreement duly signed by all parties Tfls l\&cl)
6. Valid proof of BBBEE status for the bidder and its sub-contractor(s) SES II%J
7. Designated sectors: Local production and content. (Where applicable) \I(fls I|\£c|>
8. Originally certified copy of Identity Document for the Company Yes No
representative ] J
9. Copy of latest audited financial statements Sl%s I\&c])
10, Bid conditions acceptance form on KD17 N Yes ll%cl)
o O

Last updated 2023-05-12 Bid No: EFAC/2024/08
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ARMAMENTS CORPORATION OF SOUTH AFRICA SOCLTD
(ARMSCOR)

Company registration: 1968/008611/06 Vat registration: 4500101169

REQUEST FOR BID: EFAC/2024/08

1. INSTRUCTIONS ON SUBMISSION OF BIDS

1.1

1.2

1.3

1.4

1.5.

2,

2.1

Bid Closing at 11:00 am on 18 September 2024 (SOUTH AFRICAN TIME)
Bids must be submitted in a sealed envelope marked with this bid reference number.

The sealed envelope must be deposited in the bid box at Armscor Head Office, Visitors Entrance
(Block) 8 before the bid closing date and time addressed to:

The Manager: Supply Chain Management Department
Armscor SOC Ltd

Postal address: Armscor SOC Ltd
Private Bag X337
Pretoria
0001

Delivery address: Armscor Head Office
370 Nossob Street
Erasmuskloof Ext 4
Pretoria

Bids dispatched by the courier service Company must be marked with bid reference number on the
delivery note / packaging and the courier must ensure that the bid document is deposited in the
bid box before the closing date and time. Armscor will not be held responsible for any
delays where bid documents are handed to the Armscor Reception.

Bid proposals received after the closing time and date will not be considered.
ENQUIRIES
All queries regarding this bid must be addressed in writing to SCM Department on

SCMBids@armscor.co.za. Questions/enquiries relating to this RFB should be received five (5)
working days prior to the closing date. Queries received after this period will not be entertained.

3. BID VALIDITY PERIOD

Bid proposals to remain valid for acceptance for a period of ONE HUNDRED AND TWENTY days
counted from the closing date.

NOTE: Bids for the supply of the goods and/or services described in the attached documents are invited
in accordance with the provisions of the General Conditions of Contract (A-STD-0020) Issue 5 dated 22
June 2022 as well as any special condition contained in these documents. Copies of the General
Conditions of Contract and the Rules of Procedure are available on Armscor's website at
WWW.,armscor.co.za,

Last updated 2023-05-12 Bid No: EFAC/2024/08
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BIDDING STRUCTURE

Indicate the type of bidding structure by marking with an ‘X’ in an appropriate box.

Individual Bidder

Joint Venture

Consortium

Using Sub-contractors

Other

Only fill the relevant category:

If individual bidder, indicate the following:

Name of Bidder

Company / - Close Corporation
Registration Number

VAT Registration Number

National Treasury Supplier Number

Unique Registration =~ Reference
Number

Contact Person

Telephone Number

Fax Number

Email Address

Postal Address

Physical Address

NB: Submit with the bid the following documents:

Copies of the bidder's CIPC company registration documents listing all members with percentages, in case of a CC.

In case of Individual Bidder supply ID document for local and if foreigner supply passport number or identification as applicable
in that country

Latest copies of all share certificates, in case of a company or any other form of a legal entity.

Shareholding breakdown per race, gender and percentage shareholding with shareholders of the bidding entity.

Last updated 2023-05-12 Bid No: EFAC/2024/08
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If Joint Venture or Consortium, indicate the following: (To be completed for each JV/Consortium
member)

Name of Joint Venture / Consortium

Company / Close Corporation
Registration Number

VAT Registration Number

National Treasury Supplier Number

Unique Registration Reference Number

Contact Person

Telephone Number

Fax Number

Email Address

Postal Address

Physical Address

NB: Submit with the bid the following documents:

Copies of the bidder’s CIPC company registration documents listing all members with percentages, in case of a CC.

In case of Individual Bidder supply ID document for local and if foreigner supply passport number or identification
as applicable in that country

Latest copies of all share certificates, in case of a company or any other form of a legal entity.

Shareholding breakdown per race, gender and percentage shareholding with shareholders of the bidding entity.

If Joint Venture or Consortium, indicate the following:

Name of Prime Contractor

Company / Close Corporation
Registration Number

VAT Registration Number

National Treasury Supplier Number

Unique  Registration = Reference
Number

Contact Person ;

Telephone Number

Fax Number

Email Address

Postal Address

Physical Address

NB: Submit with the bid the following documents:

Copies of the bidder's CIPC company registration documents listing all members with percentages, in case of a CC.

In case of Individual Bidder supply ID document for local and if foreigner supply passport number or identification as applicable
in that country

Latest copies of all share certificates, in case of a company or any other form of a legal entity.

Shareholding breakdown per race, gender and percentage shareholding with shareholders of the bidding entity.

Last updated 2023-05-12 Bid No: EFAC/2024/08
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If using subcontractors, indicate the following:

Name of Prime -Contractor

Percentage Value to be subcontracted

Company / Close Corporation
Registration Number

VAT Registration Number

National Treasury Supplier Number

Unique  Registration  Reference
Number

Contact Person

Telephone Number

Fax Number

Email Address

Postal Address

Physical Address

Subcontractor Details:

Name of Subcontractor

Company / Close Corporation
Registration Number

VAT Registration Number

National Treasury Supplier Number

Unique  Registration = Reference
Number

Contact Person

Telephone Number

Fax Number

Email Address

Postal Address

Physical Address

NB: Submit with the bid the following documents for both Prime and Sub-Contractors:

Copies of the bidder's CIPC company registration documents listing all members with percentages, in case of a CC.

In case of Individual Bidder supply ID document for local and if foreigner supply passport number or identification as applicable
in that country

Latest copies of all share certificates, in case of a company or any other form of a legal entity.

Shareholding breakdown per race, gender and percentage shareholding with shareholders of the bidding entity.

Last updated 2023-05-12 Bid No: EFAC/2024/08
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Other:

Name of Bidder

Company / Close Corporation
Registration Number

VAT Registration Number

National Treasury Supplier Number

Unique Registration =~ Reference
Number

Contact Person

Telephone Number

Fax Number

Email Address

Postal Address

Physical Address

NB: Submit with the bid the following documents:

Copies of the bidder’s CIPC company registration documents listing all members with percentages, in case of a CC.

In case of Individual Bidder supply ID document for local and if foreigner supply passport number or identification as applicable
in that country

Latest copies of all share certificates, in case of a company or any other form of a legal entity.

" Shareholding breakdown per race, gender and percentage shareholding with shareholders of the bidding entity.

Declaration:

I, as the duly authorized representative of the bidder hereby authorize Armscor to request, investigate and process
company information including tax compliance via the SARS website.

----------------------------------------------------------------------------------

Name ID number

| Last updated 2023-05+12 Bid No: EFAC/2024/08
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BID CONDITIONS ACCEPTANCE FORM
Bidders shall complete and sign this bid conditions acceptance form
I/We hereby offer to supply all or some of the supplies and/or services described in the Pricing Schedule
and /or attached documents on the terms and conditions and in accordance with the A-STD-0020 Issue 5

dated 22 June 2022 (and I/we acknowledge that I/we am/are acquainted therewith) at the price and on
the terms of delivery/execution inserted by me/us.

I/We agree -

1. that this bid shall remain binding on me/us and open for acceptance for the period stipulated
above;

2, that if my/our bids is accepted, the acceptance will be communicated to me/us by letter or order

through the post, and such acceptance shall constitute a contract between me/us and Armscor,
subject to the terms and conditions set out in Armscor’s General Conditions of Contract (A-STD-
0020), Issue 5 dated 22 June 2022, the contents of which I/we acknowledge ourselves to be
acquainted with.

I/We choose as domicilium citandi et executandi in the Republic

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

(no post box or private bag)
IN BLOCK LETTERS ON BEHALF OF -

Complete registered:
Name Of DIAAET......ccocieiereierecieinree ettt as e st e sra e et s ans

NAME 1N DIOCK JELEETS: 1iviuvrviriiriiiiiinieeeiiireisrreiesreessseesessstesseesseesessesessessssssesssssssessessesssassnns

CaAPACILY: e s e s s

Last updated 2023-05-12 Bid No: EFAC/2024/08
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SUPPLIER REGISTRATION

1.1

1.2,

Bidders must register on the National Treasury Central Supplier Database (CSD) in terms of National
Treasury Instruction Note 3 of 2016/17.

KD17

Bidders must electronically register for Security on Armscor website to be considered for orders which are

administered by Armscor SOC Ltd on Behalf of clients.

For more information on security registration contact: -
The Security Registration

Private Bag X337

PRETORIA

0001

E-mail: - register@armscor.co.za

ALL BIDDERS SHALL COMPLY WITH THE FOLLOWING:

1.

Bidders should check the numbers of the pages correspond with the table of contents as no liability arising
from claims owing to the omission or duplication of pages will be recognised by Armscor. The appendices

mentioned in these pages form part of the bids.

All bidders shall -

2.1, insert their name at the top of each price schedule form used (a rubber stamp may be used);

2.2,  insert the information in the spaces provided in the price schedules by writing or typing on the
dotted lines only (additional information should be contained in a separate annexure);

2.3. if they wish to make more than one bid against an item, as an alternative, apply for additional copies
of the bid documents or photocopy one or more pages, and not retype or redraft any of the forms
used;

2.4. indicate the prices quoted in the units shown and quote them per item;

2.5. indicate in respect of each item whether the goods/services quoted comply strictly with the specified

requirements, and furnish particulars of deviations if this is not so;

2,6.  complete all appendices.

Value-added tax, customs duties, ad valorem customs duties and surcharges:

3.1. Value added tax levied by the Receiver of Revenue must not be included in the prices quoted but be

shown as a separate line item.

3.2,  Where supplies are quoted which are subject to levying of any customs duty, ad valorem customs or

excise duty or surcharge by the Department of Customs and Excise, such charges must

not be

included by the bidder in the prices quoted. The applicable customs duty, ad valorem customs or
excise duty or surcharge must, however, be indicated separately where provided for on Armscor’s

Questionnaire
Security:
4.1. Classified bids are to be handled in the manner set out in Armscor’ s Security Instruction, document

number A-WI-014, copies of which are obtainable on request from the Contractor Security Section,

P O Box 411, Pretoria, ooo1.

4.2. Attention is drawn particularly to the procedure set out in chapter 4 of the manual, which is to be

complied with when forwarding classified documents.

Last updated 2023-05-12

Bid No: EFAC/2024/08
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8.1

8.2

8.3

8.4

9.5

KD17

Advance payments:
Bidders shall furnish the price without advance payment.
Performance Guarantee:

Armscor reserves the right to request the successful bidder to submit a performance guarantee for the proposed contract.
Bidders must submit prices without provision for the performance guarantee as well as prices including the cost of such
a guarantee.

Commissions:

If any commission is payable by yourself to any person(s) or body as a result of any order which may arise from this
Request for Proposal, you must submit full details of the applicable person(s) or body and the amount payable, with this
bid.

Tax Compliance Requirements

It is a condition of bid that the successful bidder MUST be tax compliant, or that satisfactory
arrangements have been made with the South African Revenue Service (SARS) to meet the bidder’s tax
obligations. FOREIGN COMPANIES ARE REQUIRED TO COMPLETE QUESTIONNAIRE TO BIDDING
FOREIGN SUPPLIERS OF ANNEXURE 1 TO KD 25

In order to meet this requirement the bidder is required to access SARS e-filing and complete the SARS ONLINE “SARS
tax compliance status” under tax status. Tax compliance requirements are also applicable to individuals who wish to
submit bids.

SARS will then furnish the bidder with a Tax compliance PIN code that will be valid for a period of 1 (one) year from the
date of approval,

The Tax compliance PIN letter shall be submitted with the bid, with an authorisation letter for Armscor to use the PIN
code for verification of tax compliance status of the supplier.

In bids where Consortia /Joint Ventures / are involved, each party must submit a separate tax compliance PIN with
authorisation letter.

In the event of subcontracting, tax compliance PIN letter and authorisation letter for the subcontractor must
also be submitted with the bid.

Last updated 2023-05-12 Bid No: EFAC/2024/08
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8.6  Tax compliance is done via e-filing on the SARS websitewww.sars.gov.za.

NOTE: Armscor Suppliers /Bidders and Subcontractors must remain tax compliant for the duration of their
contracts.

9. Tax Compliance

The conditions detailed in the Instruction for Application for Tax Compliance (KD 25) must be adhered
to. Armscor Suppliers /Bidders must remain tax compliant for the duration of their contracts.

10. Defence Industrial Participation and National Industrial Participation
10.1  The DIP value threshold of foreign content is based on:

Any single agreement of which the foreign content exceeds USD 2 million; Multiple main
agreements concluded within two years of each other, within the framework of a specific project
or across different projects, for same and or similar products or services, awarded to the same
Seller of which the aggregate value of the foreign content exceeds USD 2 million; Extensions or
amendments to the main agreement within the active life of the agreement, which result in the
aggregate foreign content value of the project exceeding USD 2 million; Where multiple suppliers
are used to address a single Defence Acquisition for the same products or services and the value
of the foreign content, in total, exceeds USD 2 million, each supplier shall incur pro rata 50% of
the total DIP obligation.

10.2  Where a contract to the value of the equivalent of USD10 000 000 or more, is placed on a foreign
company, a minimum of 30 % National Industrial Participation (NIP) shall be part of the foreign
company's contractual obligations, in addition to the 50 % DIP. This condition is also applicable
to all contracts placed on a local company, subcontracting a single foreign company to the
aforesaid value or more.

11. Mandatory local production and content for designated sectors

1.1 A person awarded a contract in relation to a designated sector, may not sub-contract in such a manner
that the local production and content of the overall value of the contract is reduced to below the
stipulated minimum threshold.

11.2  If there is no designated sector, Armscor will include as a specific condition of the bid, that only locally
produced services or goods or locally manufactured goods with a stipulated minimum threshold for local
production and content, will be considered.

Last updated 2023-05-12 Bid No: EFAC/2024/08
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12, Awarding of Bids

The awarding of bids will be in terms of the Preferential Procurement Policy Framework Act, 2000: Preferential
Procurement Regulations, 2022 and Armscor Preference Point System of the Preferential Procurement
Regulations, 2022.

The applicable points are:

Price: (Pp) 80 Points
Specific Goals 20 Points
Total: 100 Points

The following formula will be used to calculate the points in respect of a bid up to a rand value of

R50 000 000, 00 (all applicable taxes included).

(Armscor may also apply this formula to price quotations with a value of less than R3o ooo, if and when
appropriate):

A maximum of 80 or 90 points is allocated for price on the following basis:

80/20
Pt="Pmin
Ps = 80 (1 - ——)
Pmin
Where
Ps = Points scored for price of bid under consideration
Pt = Price of bid under consideration
Pmin = Price of lowest acceptable bid

Last updated 2023-05-12 Bid No: EFAC/2024/08
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KD17 BID NUMBER : E\:Ac,\lol% ( o¥
CLOSING AT11:000N : | Scplembyerv aopel
VALIDITY PERIOD: 120 DAYS NAME OF BIDDER -
TEM [ UNIT PRICE | UNIT PRICE |
NO DESCRIPTION QTY | IN FOREIGN IN S.A. SUBTOTAL
CURRENCY | CURRENCY
Supply, installation and

commissioning of an inverter
(UPS) system and adhoc
1 electrical installations at [MT | 1
building in Simon’s Town in
accordance with Annexure A
“Technical Specification”

Single-envelope evaluation
approach

Transformation Requirements .

e Black Equity Ownership —
35% - Applicable

e Specific Goals applicable -
Table B: Advancement of
Local Content and
Production — Electrical
Cable Products 90%

TOTAL (excluding VAT)
VAT

TOTAL (including VAT)

Delivery address: 1 Martello Road
Simmons Town
7995

* Period required for commencement of delivery, after receipt of order:

* Rate of delivery:

* Period required for completion of order, after receipt thereof:

Must be completed by Bidder if not completed by Armscor

RESTRICTED

PRGE 2 B LAST Svm,
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BID EVALUATION PROCESS

Each received bid will be evaluated in 3-stages tabled below.

STAGE 1 Critical Criteria
STAGE 2 Preference Point System: 80 (Price) / 20 (Specific goals) -
Price Points — maximum 80 points
Local Content and Production: Electrical Cable Products— maximum
_:-‘f.mtif:“‘gz-,—-,_u%‘gm—oo legtsf—’“k* e A SR TR R L T S L PR R R RS e S SRS
STAGE3 | Special Reqwrements T

STAGE 1: Critical Criteria

2.1 Each bid will be assessed against the critical criteria requirements. Should any bid fail
to comply with any one of the critical criteria, the bid will be eliminated from further
evaluation process.

2.2 The Ciritical Criteria are tabled below.

Criteria | CRITICAL CRITERIA DESCRIPTION

No.

1. The bidder shall attend a compulsory bidders’ briefing session and site visit.
Proof of Compliance
The bidder shall complete and sign attendance register on the 11 September
2024 at IMT Simon’s Town. The Institute for Maritime Technology IMT
Building, Martello Road, Simon’s Town, Western Cape,7995.

2. The Bidder shall be registered with the Construction Industry Development
Board (CIDB) as an electrical engineering (building) contractor grading
designation of at least 5EB.

Proof of Compliance

The bidder shall submit with the bid a valid CIDB registration letter/status
indicating a unique CIDB CRS number. The bidder’s registration must be
valid and be a minimum of 5EB at the closing date of the bid. All CIDB
evaluation requirements will be applicable.

3. The bidder shall have successfully completed at least one (1) UPS project
within the last 60 months from the bid advertisement date.

Proof of Compliance

The bidder shall submit at least one client reference letter or a signed
completion certificate where the UPS project was completed. The reference
letter must be on the client’s letterhead (not the bidder’s) and signed by a duly
authorized person of the client and submit it with the completed RFB
document as part of their offering.

The reference letter or completion certificate must entail the following
details:
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Name of the client
Name of the bidder
Project Description
Project completion date
Contact details

A signed completion certificate issued by the principal agent / client where
the UPS project was completed.

Note: Should the completion certificate not indicate the UPS project, then
additional supporting documents such as Purchase Order / Contract,
confirming installation and commissioning of UPS, issued by the Client or
Principal Agent or Main Contractor shall be submitted.

The bidder shall be in good standing with the Compensation Commissioner in
terms of the Compensation of Occupational Injuries and Disability Act
(COIDA), which shall be valid by the closing date of this RFB and for the
duration of the contract.

Proof of Compliance

The Bidder shall submit a valid COIDA certificate issued by the Department
of Employment and Labour or any other organization appointed by the
Department of Employment and Labour and submit it with the completed
RFB document as part of their offering.

STAGE 2: PPS 80 (Price) / 20 (Specific Goals) Preference Point System

3.1

3.2

The applicable Specific Goal is Local Content and Production: Electrical Cable
Products.

The Specific Goal Points will be awarded as per the table below.

Full compliance to the

4
applicable minimum
threshold for local
content & production
Non-compliance to the 0

applicable minimum
threshold for local
content & production

Level 1 and 100% black | 16
owned

Level 2 and at least | 12
51% black owned

Level 3 and at least | 2
35% black owned

Below Level 3 0
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Note: Local Content and Production: Electrical Cable Products points claimed must be
substantiated by submitting DTIC exemption letter.

BBBEE points shall be substantiated by means of a valid BEE Certificate (BBBEE
certificate issued by SANAS accredited verification agency), CIPC BBBEE
certificate or a completed BBBEE Sworn Affidavit as proof of compliance.

Note for Joint Ventures: If the bidder is a Joint Venture (JV) or Consortium, the
bidder shall submit with the bid, a consolidated proof of B-BBEE status.

3.2.1 The Specific Goal points will be added together with price points to determine
total PPS points.

3.2.2 As per the Preferential Procurement Regulations of 2022 Regulation 3(2) (b):
the 80/20 PPS shall apply.

Price: maximum 80 points
Specific Goals: maximum 20 points

3.2.3 Bidders will complete the BOQ and price schedules under Annexure B.

3.2.4 The prices on the schedules will be transferred to the KD17.

3.2.5 The price points allocation will be based on the price indicated in the KD17
including VAT.

4 STAGE 3: SPECIAL REQUIREMENTS

4.1 Special Requirements will be negotiated with the preferred bidder and the bidder will not

1. ] The idr shall mpy with hecnca Reuiremnts detl in
Section 10 of Annexure A, Technical Specification of the RFB.

Proof of Compliance

The Bidder shall submit the completed Section 10 of Annexure A, Technical
Specification and a manufacturer product data sheet/ handbook/ catalogue
for the UPS type, with the completed RFB document as part of their offering.

' The bidder shall quote ALL item numbers (1 to 9) in Electrical Bill of

Z Quantities in Annexure B of the RFB document.
Proof of Compliance
The Bidder shall submit a fully completed Bill of Quantities Annexure B and
submit it with the completed RFB document as part of their tender offering.

3. The Bidder shall at least have a 35% Black Equity Ownership.

Proof of Compliance

The bidder shall either submit a valid BEE Certificate (BBBEE certificate
issued by SANAS accredited verification agency), CIPC BBBEE certificate or
a completed BBBEE Sworn Affidavit as proof of compliance.

Note for Joint Ventures: If the bidder is a Joint Venture (JV) or Consortium,
the bidder shall submit with the bid, a consolidated proof of B-BBEE status.
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Construction Industry Development Board
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Annex C: Standard Conditions of Tender
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Annex A

Standard Tender Notice and Invitation to Tender

Armscor (SOC) Ltd invites tenders for Supply and Installation of an Inverter (UPS) System and Ad-hoc Electrical
Installations at Institute for Maritime Technology (IMT) building in Simon's Town.

imate oV idb_contr : ing of 5E i ey T T
AN A Sl AL WP R R e e R R B ) PN PR S SR s

Queries relating to the issue of these documents may be addressed to Mr S Mahlangu- Mail acpts@armscor.co.za.

A compulsory clarification meeting with representatives of the Employer will take place at Institute for Maritime
Technology Building, Martello Road, Simon’s Town in Cape Town on 11 September 2024 starting at 10h00 hrs.

The closing time for receipt of tenders is 18 September 2024 at 11h00am
Telegraphic, telephonic, telex, facsimile, e-mail and late tenders will not be accepted.

Tenders must only be submitted on the tender documentation that is issued.

Requirements for sealing, addressing, delivery, opening and assessment of tenders are stated in the Tender Data.

CIDB SFU: Page | 2



Annex C

Standard Conditions of Tender
C1 General
C.1.1 Actions

C.1.1.1The employer and each tenderer submitting a tender offer shall comply with these conditions of
tender. In their dealings with each other, they shall discharge their duties and obligations as set
out in C.2 and C.3, timeously and with integrity, and behave equitably, honestly and transparently,
comply with ail legal obligations and not engage in anticompetitive practices.

C.1.1.2The employer and the tenderer and all their agents and employees involved in the tender process
shall avoid conflicts of interest and where a conflict of interest is perceived or known, declare any
such conflict of interest, indicating the nature of such conflict. Tenderers shall declare any potential
conflict of interest in their tender submissions. Employees, agents and advisors of the employer
shall declare any conflict of interest to whoever is responsible for overseeing the procurement
process at the start of any deliberations relating to the procurement process or as soon as they
become aware of such conflict and abstain from any decisions where such conflict exists or recuse
themselves from the procurement process, as appropriate.

Note: 1) A conflict of interest may arise due to a conflict of roles which might provide an incentive for improper acts in some
circumstances. A conflict of interest can create an appearance of impropriety that can undermine confidence in the
ability of that person to act properly in his or her position even if no improper acts resuit.

2)  Conflicts of interest in respect of those engaged in the procurement process include direct, indirect or family

inferests in the tender or outcome of the procurement process and any personal bias, inclination, obligation,
allegiance or loyalty which would in any way affect any decisions taken.

C.1.1.3The employer shall not seek and a tenderer shall not submit a tender without having a firm intention
and the capacity to proceed with the contract.

C.1.2 Tender Documents
The documents issued by the employer for the purpose of a tender offer are listed in the tender data.
C.1.3 Interpretation

C.1.3.1The tender data and additional requirements contained in the tender schedules that are included
in the returnable documents are deemed to be part of these conditions of tender.

C.1.3.2These conditions of tender, the tender data and tender schedules which are required for tender
evaluation purposes, shall form part of any contract arising from the invitation to tender.

C.1.3.3 For the purposes of these conditions of tender, the following definitions apply:
a) conflict of interest means any situation in which:

i) someone in a position of trust has competing professional or personal interests which make it
difficult to fulfill his or her duties impartially; .

i) an individual or tenderer is in a position to exploit a professional or official capacity in some
way for their personal or corporate benefit; or

iii) incompatibility or contradictory interests exist between an employee and the tenderer who
employs that employee.

b) comparative offer means the price after the factors of a non-firm price and all unconditional
discounts it can be utilised to have been taken into consideration;

SFU: Page | 3



c) corrupt practice means the offering, giving, receiving or soliciting of anything of value to influence
the action of the employer or his staff or agents in the tender process;

d) fraudulent practice means the misrepresentation of the facts in order to influence the tender
process or the award of a contract arising from a tender offer to the detriment of the employer,
including collusive practices intended to establish prices at artificial levels;

C.1.4 Communication and employer’s agent

Each communication between the employer and a tenderer shall be to or from the employer's agent only,
and in a form that can be readily read, copied and recorded. Communications shall be in the English
language. The employer shall not take any responsibility for non-receipt of communications from or by a
tenderer. The name and contact details of the employer’s agent are stated in the tender data.

C.1.5 Cancellation and Re-Invitation of Tenders
C.1.5.1 An employer may, prior to the award of the tender, cancel a tender if-

a) due to changed circumstances, there is no longer a need for the engineering and construction
works specified in the invitation;

b) funds are no longer available to cover the total envisaged expenditure; or
¢) no acceptable tenders are received.
d) there is a material irregularity in the tender process.

C.1.5.2 The decision to cancel a tender invitation must be published in the same manner in which the
original tender invitation was advertised

C.1.5.3 An employer may only with the prior approval of the relevant treasury cancel a tender invitation for
the second time.

C.1.6 Procurement procedures

C.1.6.1 General

Unless otherwise stated in the tender data, a contract will, subject to C.3.13, be concluded with the
tenderer who in terms of C.3.11 is the highest ranked or the tenderer scoring the highest number of tender
evaluation points, as relevant, based on the tender submissions that are received at the closing time for
tenders.

C.1.6.2 Competitive negotiation procedure

C.1.6.2.1 Where the tender data require that the competitive negotiation procedure is to be followed,
tenderers shall submit tender offers in response to the proposed contract in the first round of submissions.
Notwithstanding the requirements of C.3.4, the employer shall announce only the names of the tenderers
who make a submission. The requirements of C.8 relating to the material deviations or qualifications which
affect the competitive position of tenderers shall not apply.

C.1.6.2.2 All responsive tenderers or at least a minimum of not less than three responsive tenderers that
are highest ranked in terms of the evaluation criteria stated in the tender data shall be invited to enter into
competitive negotiations based on the principle of equal treatment, keeping confidential the proposed
solutions and associated information.

Notwithstanding the provisions of C.2.17, the employer may request that tenders be clarified, specified
and fine-tuned in order to improve a tenderer's competitive position provided that such clarification,
specification, fine-tuning or additional information does not alter any fundamental aspects of the offers or
impose substantial new requirements which restrict or distort competition or have a discriminatory effect.
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C.1.6.2.3 At the conclusion of each round of negotiations, tenderers shall be invited by the employer to
revise their tender offer based on the same evaluation criteria, with or without adjusted weightings.
Tenderers shall be advised when they are to submit their best and final offer.

C.1.6.2.4 The contract shall be awarded in accordance with the provisions of C.3.11 and C.3.13 after
tenderers have been requested to submit their best and final offer.

C.1.6.3 Proposal procedure using the two stage-system
C.1.6.3.1 Option 1

Tenderers shall in the first stage submit technical proposals and, if required, cost parameters around which
a contract may be negotiated. The employer shall evaluate each responsive submission in terms of the
method of evaluation stated in the tender data, and in the second stage negotiate a contract with the
tenderer scoring the highest number of evaluation points and award the contract in terms of these
conditions of tender.

C.1.6.3.2 Option 2

C.1.6.3.2.1 Tenderers shall submit in the first stage only technical proposals. The employer shall invite
all responsive tenderers to submit tender offers in the second stage, following the issuing of procurement
documents.

C.1.6.3.2.2 The employer shall evaluate tenders received during the second stage in terms of the method
of evaluation stated in the tender data, and award the contract in terms of these conditions of tender.

C.2 Tenderer's obligations
C.2.1 Eligibility

C.2.1.1 Submit a tender offer only if the tenderer satisfies the criteria stated in the tender data and the
tenderer, or any of his principals, is not under any restriction to do business with employer.

C.2.1.2 Notify the employer of any proposed material change in the capabilities or formation of the
tendering entity (or both) or any other criteria which formed part of the qualifying requirements used by the
employer as the basis in a prior process to invite the tenderer to submit a tender offer and obtain the
employer’s written approval to do so prior to the closing time for tenders.

C.2.2 Cost of tendering

C.2.2.1 Accept that, unless otherwise stated in the tender data, the employer will not compensate the
tenderer for any costs incurred in the preparation and submission of a tender offer, including the costs of
any testing necessary to demonstrate that aspects of the offer complies with requirements.

C.2.2.2 The cost of the tender documents charged by the employer shall be limited o the actual cost
incurred by the employer for printing the documents. Employers must attempt to make available the tender
documents on its website so as not to incur any costs pertaining to the printing of the tender documents.
C.2.3 Check documents

Check the tender documents on receipt for completeness and notify the employer of any discrepancy or
omission.

C.2.4 Confidentiality and copyright of documents

Treat as confidential all matters arising in connection with the tender. Use and copy the documents issued
by the empioyer only for the purpose of preparing and submitting a tender offer in response to the invitation.
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C.2.5 Reference documents

Obtain, as necessary for submitting a tender offer, copies of the latest versions of standards, specifications,
conditions of contract and other publications, which are not attached but which are incorporated into the
tender documents by reference.

C.2.6 Acknowledge addenda

Acknowledge receipt of addenda to the tender documents, which the employer may issue, and if necessary
apply for an extension to the closing time stated in the tender data, in order to take the addenda into
account.

C.2.7 Clarification meeting

Attend, where required, a clarification meeting at which tenderers may familiarize themselves with aspects
of the proposed work, services or supply and raise questions. Details of the meeting(s) are stated in the
tender data.

C.2.8 Seek clarification

Request clarification of the tender documents, if necessary, by notifying the employer at least five (5)
working days before the closing time stated in the tender data.

C.2.9 Insurance

Be aware that the extent of insurance to be provided by the employer (if any) might not be for the full cover
required in terms of the conditions of contract identified in the contract data. The tenderer is advised to
seek qualified advice regarding insurance.

C.2.10 Pricing the tender offer

C.2.10.1 Include in the rates, prices, and the tendered total of the prices (if any) all duties, taxes except
Value Added Tax (VAT), and other levies payable by the successful tenderer, such duties, taxes and levies

being those applicable fourteen (14) days before the closing time stated in the tender data.

C.2.10.2 Show VAT payable by the employer separately as an addition to the tendered total of the
prices.

C.2.10.3 Provide rates and prices that are fixed for the duration of the contract and not subject to
adjustment except as provided for in the conditions of contract identified in the contract data.

C.2.10.4 State the rates and prices in Rand unless instructed otherwise in the tender data. The conditions
of contract identified in the contract data may provide for part payment in other currencies.

C.2.11 Alterations to documents
Do not make any alterations or additions to the tender documents, except to comply with instructions

issued by the employer, or necessary to correct errors made by the tenderer. All signatories to the tender
offer shall initial all such alterations.

C.2.12 Alternative tender offers

C.2.12.1 Unless otherwise stated in the tender data, submit alternative tender offers only if a main tender
offer, strictly in accordance with all the requirements of the tender documents, is also submitted as well as
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a schedule that compares the requirements of the tender documents with the alternative requirements that
are proposed.

C.2.12.2 Accept that an alternative tender offer must be based only on the criteria stated in the tender data
or criteria otherwise acceptable to the employer.

C.2.12.3 An alternative tender offer must only be considered if the main tender offer is the winning tender.
C.2.13 Submitting a tender offer

C.2.13.1Submit one tender offer only, either as a single tendering entity or as a member in a joint venture
to provide the whole of the works identified in the contract data and described in the scope of works, unless
stated otherwise in the tender data.

C.2.13.2Return all returnable documents to the employer after completing them in their entirety, either
electronically (if they were issued in electronic format) or by writing legibly in non-erasable ink.

C.2.13.3Submit the parts of the tender offer communicated on paper as an original plus the number of
copies stated in the tender data, with an English translation of any documentation in a language other than
English, and the parts communicated electronically in the same format as they were issued by the
employer.

C.2.13.48Sign the original and all copies of the tender offer where required in terms of the tender data. The
employer will hold all authorized signatories liable on behalf of the tenderer. Signatories for tenderers
proposing to contract as joint ventures shall state which of the signatories is the lead parther whom the
employer shall hold liable for the purpose of the tender offer.

C.2.13.5Seal the original and each copy of the tender offer as separate packages marking the packages
as "ORIGINAL" and "COPY". Each package shall state on the outside the employer's address and
identification details stated in the tender data, as well as the tenderer's name and contact address.

C.2.13.6Where a two-envelope system is required in terms of the tender data, place and seal the
returnable documents listed in the tender data in an envelope marked “financial proposal’ and place the
remaining returnable documents in an envelope marked “technical proposal’. Each envelope shall state
on the outside the employer’'s address and identification details stated in the tender data, as well as the
tenderer's name and contact address.

C.2.13.7 Seal the original tender offer and copy packages together in an outer package that states on the
outside only the employer's address and identification details as stated in the tender data.

C.2.13.8Accept that the employer will not assume any responsibility for the misplacement or premature
opening of the tender offer if the outer package is not sealed and marked as stated.

C.2.13.9 Accept that tender offers submitted by facsimile or e-mail will be rejected by the employer, unless
stated otherwise in the tender data.

C.2.14 Information and data to be completed in all respects

Accept that tender offers, which do not provide all the data or information requested completely and in the
form required, may be regarded by the employer as non-responsive.

C.2.15 Closing time

C.2.15.1 Ensure that the employer receives the tender offer at the address specified in the tender data not

later than the closing time stated in the tender data. Accept that proof of posting shall not be accepted as
proof of delivery.
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C.2.15.2 Accept that, if the employer extends the closing time stated in the tender data for any reason, the
requirements of these conditions of tender apply equally to the extended deadline.

C.2.16 Tender offer validity

C.2.16.1 Hold the tender offer(s) valid for acceptance by the employer at any time during the validity period
stated in the tender data after the closing time stated in the tender data.

C.2.16.2 If requested by the employer, consider extending the validity period stated in the tender data for
an agreed additional period with or without any conditions attached to such extension.

C.2.16.3 Accept that a tender submission that has been submitted to the employer may only be withdrawn
or substituted by giving the employer’s agent written notice before the closing time for tenders that a tender
is to be withdrawn or substituted. If the validity period stated in C.2.16 lapses before the employer
evaluating tender, the contractor reserves the right to review the price based on Consumer Price Index
(CPI).

C.2.16.4 Where a tender submission is to be substituted, a tenderer must submit a substitute tender in
accordance with the requirements of C.2.13 with the packages clearly marked as “SUBSTITUTE”.

C.2.17 Clarification of tender offer after submission

Provide clarification of a tender offer in response to a request to do so from the employer during the
evaluation of tender offers. This may include providing a breakdown of rates or prices and correction of
arithmetical errors by the adjustment of certain rates or item prices (or both). No change in the competitive
position of tenderers or substance of the tender offer is sought, offered, or permitted.

Note: Sub-clause C.2.17 does not preclude the negotiation of the final terms of the contract with a preferred tenderer following
a competitive selection process, should the Employer elect to do so.

C.2.18 Provide other material

C.2.18.1 Provide, on request by the employer, any other material that has a bearing on the tender offer,
the tenderer's commercial position (including notarized joint venture agreements), preferencing
arrangements, or samples of materials, considered necessary by the employer for the purpose of a full
and fair risk assessment.

Should the tenderer not provide the material, or a satisfactory reason as to why it cannot be provided, by
the time for submission stated in the employer’s request, the employer may regard the tender offer as non-
responsive.

C.2.18.2 Dispose of samples of materials provided for evaluation by the employer, where required.

C.2.19 Inspections, tests and analysis

Provide access during working hours to premises for inspections, tests and analysis as provided for in the
tender data.

C.2.20 Submit securities, bonds and policies

If requested, submit for the employer’s acceptance before formation of the contract, all securities, bonds,
guarantees, policies and certificates of insurance required in terms of the conditions of contract identified
in the contract data.

C.2.21 Check final draft

Check the final draft of the contract provided by the employer within the time available for the employer to
issue the contract.

C.2.22 Return of other tender documents
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If so instructed by the employer, return all retained tender documents within twenty-eight (28) days after
the expiry of the validity period stated in the tender data.

C.2.23 Certificates

Include in the tender submission or provide the employer with any certificates as stated in the tender data.
C.3  The employer’s undertakings

C.3.1 Respond to requests from the tenderer

C.3.1.1 Unless otherwise stated in the tender Data, respond to a request for clarification received up to
five (5) working days before the tender closing time stated in the Tender Data and notify all tenderers who
collected tender documents.

C.3.1.2 Consider any request to make a material change in the capabilities or formation of the tendering
entity (or both) or any other criteria which formed part of the qualifying requirements used to prequalify a

tenderer to submit a tender offer in terms of a previous procurement process and deny any such request
if as a consequence:

a) an individual firm, or a joint venture as a whole, or any individual member of the joint venture
fails to meet any of the collective or individual qualifying requirements;

b) the new partners to a joint venture were not prequalified in the first instance, either as
individual firms or as another joint venture; or

c) in the opinion of the Employer, acceptance of the material change would compromise the

outcome of the prequalification process.
C.3.2 Issue Addenda

If necessary, issue addenda that may amend or amplify the tender documents to each tenderer during the
period from the date that tender documents are available until three (3) working days before the tender
closing time stated in the Tender Data. If, as a result a tenderer applies for an extension to the closing
time stated in the Tender Data, the Employer may grant such extension and, shall then notify all tenderers
who collected tender documents.

C.3.3 Return late tender offers

Return tender offers received after the closing time stated in the Tender Data, unopened, (unless it is
necessary to open a tender submission to obtain a forwarding address), to the tenderer concerned.

C.3.4 Opening of tender submissions

C.3.4.1 Unless the two-envelope system is to be followed, open valid tender submissions in the presence
of tenderers’ agents who choose to attend at the time and place stated in the tender data. Tender
submissions for which acceptable reasons for withdrawal have been submitted will not be opened.

C.3.4.2 Announce at the meeting held immediately after the opening of tender submissions, at a venue
indicated in the tender data, the name of each tenderer whose tender offer is opened and, where
applicable, the total of his prices, number of points claimed for its BBBEE status level and time for
completion for the main tender offer only.

C.3.4.3 Make available the record outlined in C.3.4.2 to all interested persons upon request.
C.3.5 Two-envelope system

C.3.5.1 Where stated in the tender data that a two-envelope system is to be followed, open only the
technical proposal of valid tenders in the presence of tenderers’ agents who choose to attend at the time
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and place stated in the tender data and announce the name of each tenderer whose technical proposal is
opened.

C.3.5.2 Evaluate functionality of the technical proposals offered by tenderers, then advise tenderers who
remain in contention for the award of the contract of the time and place when the financial proposals will
be opened. Open only the financial proposals of tenderers, who score in the functionality evaluation more
than the minimum number of points for functionality stated in the tender data, and announce the score
obtained for the technical proposals and the total price and any points claimed on BBBEE status level.
Return unopened financial proposals to tenderers whose technical proposals failed to achieve the
minimum number of points for functionality.

C.3.6 Non-disclosure

Not disclose to tenderers, or to any other person not officially concerned with such processes, information
relating to the evaluation and comparison of tender offers, the final evaluation price and recommendations
for the award of a contract, until after the award of the contract to the successful tenderer.

C.3.7 Grounds for rejection and disqualification

Determine whether there has been any effort by a tenderer to influence the processing of tender offers
and instantly disqualify a tenderer (and his tender offer) if it is established that he engaged in corrupt or
fraudulent practices.

C.3.8 Test for responsiveness

C.3.8.1 Determine, after opening and before detailed evaluation, whether each tender offer properly
received:

a) complies with the requirements of these Conditions of Tender,
b) has been properly and fully completed and signed, and
c) is responsive to the other requirements of the tender documents.

C.3.8.2 A responsive tender is one that conforms to all the terms, conditions, and specifications of the
tender documents without material deviation or qualification. A material deviation or qualification is one
which, in the Employer’s opinion, would:

a) detrimentally affect the scope, quality, or performance of the works, services or supply
identified in the Scope of Work,

b) significantly change the Employer's or the tenderer's risks and responsibilities under the
contract, or

c) affect the competitive position of other tenderers presenting responsive tenders, if it were to
be rectified.

Reject a non-responsive tender offer, and not allow it to be subsequently made responsive by correction
or withdrawal of the non-conforming deviation or reservation.

C.3.9 Arithmetical errors, omissions and discrepancies

C.3.9.1 Check responsive tenders for discrepancies between amounts in words and amounts in figures.
Where there is a discrepancy between the amounts in figures and the amount in words, the amount in
words shall govern.

C.3.9.2 Check the highest ranked tender or tenderer with the highest number of tender evaluation points
after the evaluation of tender offers in accordance with C.3.11 for:

a) the gross misplacement of the decimal point in any unit rate;
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b) omissions made in completing the pricing schedule or bills of quantities; or
c) arithmetic errors in:

(i) line item totals resulting from the product of a unit rate and a quantity in bills of
quantities or schedules of prices; or
(i) the summation of the prices.

C.3.9.3 Notify the tenderer of all errors or omissions that are identified in the tender offer and either confirm
the tender offer as tendered or accept the corrected total of prices.

C.3.9.4 Where the tenderer elects to confirm the tender offer as tendered, correct the errors as follows:

a) If bills of quantities or pricing schedules apply and there is an error in the line item total resulting
from the product of the unit rate and the quantity, the line item total shall govern and the rate
shall be corrected. Where there is an obviously gross misplacement of the decimal point in the
unit rate, the line item total as quoted shall govern, and the unit rate shall be corrected.

b) Where there is an error in the total of the prices either as a result of other corrections required
by this checking process or in the tenderer's addition of prices, the total of the prices shall
govern and the tenderer will be asked to revise selected item prices (and their rates if bills of
quantities apply) to achieve the tendered total of the prices.

C.3.10 Clarification of a tender offer

Obtain clarification from a tenderer on any matter that could give rise to ambiguity in a contract arising
from the tender offer.

C.3.11 Evaluation of tender offers

The Standard Conditions of Tender standardize the procurement processes, methods and procedures
from the time that tenders are invited to the time that a contract is awarded. They are generic in nature
and are made project specific through choices that are made in developing the Tender Data associated
with a specific project.

Conditions of tender are by definition the document that establishes a tenderer’s obligations in submitting
a tender and the employer's undertakings in soliciting and evaluating tender offers. Such conditions
establish the rules from the time a tender is advertised to the time that a contract is awarded and require
employers to conduct the process of offer and acceptance in terms of a set of standard procedures.

The CIDB Standard Conditions of Tender are based on a procure_ment system that satisfies the following system
requirements:

Requirement Qualitative interpretation of goal B

Fair The process of offer and acceptance is conducted impartially without bias, providing simultaneous and
timely access to participating parties to the same information.

Equitable Terms and conditions for performing the work do not unfairly prejudice the interests of the parties.

Transparent The only grounds for not awarding a contract to a tenderer who satisfies all requirements are restrictions
from doing business with the employer, lack of capability or capacity, legal impediments and conflicts of
interest.

Competitive The system provides for appropriate levels of competition to ensure cost effective and best value
outcomes.

Cost effective The processes, procedures and methods are standardized with sufficient flexibility to attain best value
outcomes in respect of quality, timing and price, and least resources to effectively manage and control
procurement processes.

The activities associated with evaluating tender offers are as follows:

a) Open and record tender offers received

b) Determine whether or not tender offers are complete
c) Determine whether or not tender offers are responsive
d) Evaluate tender offers
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e) Determine if there are any grounds for disqualification

f) Determine acceptability of preferred tenderer

g) Prepare a tender evaluation report

h) Confirm the recommendation contained in the tender evaluation report

C.3.11.1 General

The employer must appoint an evaluation panel of not less than three persons conversant with the
proposed scope of works to evaluate each responsive tender offer using the tender evaluation methods
and associated evaluation criteria and weightings that are specified in the tender data.

C.3.12 Insurance provided by the employer

If requested by the proposed successful tenderer, submit for the tenderer’s information the policies and /
or certificates of insurance which the conditions of contract identified in the contract data, require the
employer to provide.

C.3.13 Acceptance of tender offer

Accept the tender offer; if in the opinion of the employer, it does not present any risk and only if the
tenderer:

a) is not under restrictions, or has principals who are under restrictions,
preventing participating in the employer’'s procurement;
b) can, as necessary and in relation to the proposed contract, demonstrate that he or she

possesses the professional and technical qualifications, professional and technical
competence, financial resources, equipment and other physical facilities, managerial
capability, reliability, experience and reputation, expertise and the personnel, to perform the

contract;
c) has the legal capacity to enter into the contract;
d) is not; insolvent, in receivership, under Business Rescue as provided for in chapter 6 of the

Companies Act No. 2008, bankrupt or being wound up, has his/her affairs administered by
a court or a judicial officer, has suspended his/her business activities or is subject to legal
proceedings in respect of any of the foregoing;

e) complies with the legal requirements, if any, stated in the tender data; and
f) is able, in the opinion of the employer, to perform the contract free of conflicts
of interest.

C.3.14 Prepare contract documents

C.3.14.1 If necessary, revise documents that shall form part of the contract and that were issued by the
employer as part of the tender documents to take account of:

a) addenda issued during the tender period,

b) inclusion of some of the returnable documents and

¢) other revisions agreed between the employer and the successful tenderer.
C.3.14.2 Complete the schedule of deviations attached to the form of offer and acceptance, if any.
C.3.15 Complete adjudicator's contract
Unless alternative arrangements have been agreed or otherwise provided for in the contract, arrange for
both parties to complete formalities for appointing the selected adjudicator at the same time as the main
contract is signed.
C.3.16 Registration of the award
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An employer must, within twenty-one (21) working days from the date on which a contractor's offer to
perform a construction works contract is accepted in writing by the employer, register and publish the
award on the cidb Register of Projects.

C.3.17 Provide copies of the contracts

Provide to the successful tenderer the number of copies stated in the Tender Data of the signed copy of
the contract as soon as possible after completion and signing of the form of offer and acceptance.

C.3.18 Provide written reasons for actions taken
Provide upon request written reasons to tenderers for any action that is taken in applying these conditions
of tender but withhold information which is not in the public interest to be divulged, which is considered to

prejudice the legitimate commercial interests of tenderers or might prejudice fair competition between
tenderers.
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Annex F

Record of Addenda to Tender Documents

The undersigned 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

10.

Attach additional pages if more space is required.

Signed Date
Name Position
Tenderer
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Annex G

Compulsory Enterprise questionnaire

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

Section 1: Name of enterprise:

Section 2: VAT registration number, if any:

Section 3: cidb registration number, if any:

Section 4: CSD number:

Section 5:

Particulars of sole proprietors and partners in partnerships:

T
Name* | Identity number* Personal income tax number*®

* Complete only if sole proprietor or partnership and attach separate page if more than 3 partners

Section 6: Particulars of companies and close corporations

Company registration number:

Close corporation number:

Tax reference number:

Section 7: SBD4 issued by National Treasury must be completed for each tender and be attached as a tender
requirement.

Section 8: SBD 6 issued by National Treasury must be completed for each tender and be attached as a tender
requirement.

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

i) authorizes the employer to verify the tenderers tax clearance status from the South African Revenue Services that it is 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 as a conflict of interest; and

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

Signed Date

Name Position

Enterprise name
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CIDB Annexure B form of offer and acceptance

The Standard Conditions of Tender for Procurement make several references to the Bid Data for
details that apply specifically to this bid. The Armscor bid conditions shall have precedence in the
interpretation of any ambiguity or inconsistency between it and the Standard Conditions of Tender.

Each item of data given below is cross-referenced to the Clause in the CIDB Standard Conditions of
Tender to which it mainly applies.

Tender Tender means “Bid or RFB” in this bid document

Tenderer Tenderer means a “Bidder” in this bid document

Contract documents May be referred to as “Scope of Work” in this bid document
Employer Employer means Armscor

SBD 4 Referred to as “KD26 “in this bid document

SDB 6 Referred to as “KD17 “in this bid document

Annexure B, D,E Not included

C1l1 The Employer is Armscor

C1.2 The tender documents issued by the Employer are detailed on the contents
page of this bid document.

C.1l4 Each communication to and from the bidder(s) and the procuring entity

(Armscor) shall be sent to and received from Aopts@armscor.co.za and not any
ather Armscor or its official(s) email address, or Armscors” Consulting Engineer
C.1.5.3 Not Applicable to this Bid

C1.6 The whole of 1.6 is not Applicable to this Bid

The Employer shall evaluate this bid in accordance with the evaluation criteria
stated in this bid.

c27 The arrangement for a site meeting (where applicable) is as stated in the Notice
and Invitation to Bid.

C.2.13.5 Bidders must submit one (1) copy of the bid document and returnables unless
stated in the bid document.

C.2.13.9 Bids must be submitted in a sealed envelope marked with this bid reference
number.

The sealed envelope must be deposited in the bid box at Armscor Head Office,
Visitors Entrance (Block) 8 before the bid closing date and time addressed to:

The Manager:  Supply Chain Management Department

Armscor SOC Ltd
Postal address: Armscor SOC Ltd
Private Bag X337
Pretoria, 0001
Delivery address: Armscor Head Office

370 Nossob Street
Erasmuskloof Ext 4
Pretoria




C.2.15 The closing time for submission of bid offers is as stated in the Bid Notice and

Invitation to Bid
‘ : NB: No bid submission will be processed after the closing date and time.
C.2.23 v List of Returnable Documents for a comprehensive list of certificates and
. additional documents required for submission with this bid.

C.2.6 Also referred to as Erratum

C34 Not Applicable to this Bid B

C3.11 Armscor’s evaluation process comprises of the following steps. Evaluation
criteria to be utilised for this bid are contained in the Evaluation criteria of this
bid

C3.11.2 . Weighting is only applicable when specified in the critical criteria
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2. NOTICE TO TENDERERS

The tenderer shall submit additional information regarding the Electrical Installation together with the
returnables enclosed with the tender enquiry documents.

The Contractor, on acceptance of his tender for this contract shall submit within the period stated,
the information indicated on the forms following immediately after the Summary of the bills of
quantities for this installation.



3. GENERAL

3.1 TESTS

After completion of the works and before practical completion is taken, a full test shall be carried out
on the installation for a period of sufficient duration to determine the satisfactory working thereof.
During this period the installations will be inspected and the Contractor shall make good, to the
satisfaction of the client’s Representative/Agent, any defects which may arise.

The Contractor shall provide all instruments and equipment required for testing and any water, power
and fuel required for the commissioning and testing of the installations at completion.

3.2 MAINTENANCE OF INSTALLATIONS

With effect from the date of the Practical Completion Certificate the Contractor shall at his own
expense undertake the regular servicing of the installation during the 12 month free maintenance
period and shall make all adjustments necessary for the correct operation thereof.

If during the said period the installations is not in working order for any reason for which the
Contractor is responsible, or if the installations develops defects, he shall immediately upon being
notified thereof take steps to remedy the defects and make any necessary adjustments.

Should such stoppages however be so frequent as to become troublesome, or should the installations
otherwise prove unsatisfactory during the said period the Contractor shall, if called upon by the client
Representative/Agent or the Client, at his own expense replace the whole of the installations or such
parts thereof as the client Representative/Agent or the Client may deem necessary with apparatus
specified by the client Representative/Agent or the Client.

3.3 REGULATIONS
The installation shall be erected and tested in accordance with the following Acts and regulations:

a)  SANS 10400: The Application of The National Building Regulations

b) SANS 10142-1; Code of Practice for the Wiring of Premises

c) SANS 10142-2; Medium Voltage Installations Above 1kV not exceeding 22kV ac and up to and
including 3 000KW installed capacity

d) SANS 10114 - Part 1 and 2: Code of practice of Interior Lighting

e)  SANS 1029: Miniature Substations for Rated ac Voltage up to and including 24kV

f}  SANS 10313: Protection Against Lightning — Physical Damage to Structures and Life Hazard

8) SANS 62305: Part 1 to 4: Protection Against Lightning

h) SANS 10199: The Design and Installation of Earth Electrodes

i) SANS 556-1: Low voltage switchgear Part 1 — Circuit breakers

i) SANS 8528 —Series 1 to 9: Reciprocating internal combustion engine driven alternating current
generating set

k)  SANS 204: Part 1 to 4: Energy Efficiency in Buildings
2



I} SANS 507-3: Electrical Cables with Extruded Solid Dielectric Insulation Part 3 — PVC Distribution
Cables

m) The Occupational Health and Safety Act, 1993 (Act 85 of 1993) as amended,

n) The Local Government Act 1998 (Act 10 of 1998 (Gauteng)) as amended and the municipal by-
laws and any special requirements of the local supply authority.

0) The Fire Brigade services Act 1993 Act 2000 (Act 14 of 2000) as amended,

p) The Post Office Act 1998 (Act 124 of 1998) as amended,

a) The Electricity Act 1996 (Act 88 of 1996) as amended and

r)  The Regulations of the Local Gas Board where applicable.

s)  SANS 1474: Uninterruptible Power Systems

3.4 NOTICES AND FEES

The Contractor shall give all notices required by and pay all necessary fees, including any inspection
fees, which may be due to the local Supply Authority.

On production of the official account, only the net amount of the fee charged by the Supply Authority
for connection of the installation to the supply mains, will be refunded to the Contractor by the Client.

3.5 SCHEDULE OF FITTINGS

In all instances where schedule of light, socket outlet and power points are attached to or included
on the drawings, these schedules are to be regarded as forming part of the specification.

3.6 QUALITY OF MATERIALS

Only materials of first class quality shall be used and all materials shall be subject to the approval of
the client Representative/ Agent or the Client. The specifications for various materials to be used on
this Contract are attached to and form part of this specification.

Wherever applicable the material is to comply with the relevant South African National Standards,
specifications, or to British Standard Specifications, where no SANS Specifications exist.

Materials wherever possible, must be of South African manufacture.

3.7 CONDUIT AND ACCESSORIES

The type of conduit and accessories required for the service, i.e. whether the conduit and accessories
shall be of the screwed type, plain-end type or of the non-metallic type and whether metallic conduit
shall be black enamelled or galvanised, is specified in Part 3 of this specification. All the electrical
galvanized conduit including bushes, locknuts, couplings, and galvanized saddles, etc, installed as part
of this project, shall be powder-coated black.

Unless other methods of installation are specified for certain circuits, the installation shall be in
conduit throughout. No open wiring in roof spaces or elsewhere will be permitted.



The conduit and conduit accessories shall comply fully with the applicable SANS specifications as set
out below and the conduit shall bear the mark of approval of the South African National Standards.

a) Screwed metallic conduit and accessories: SABS 1065, parts 1 and 2.
b) Plain-end metallic conduit and accessories: SABS 1065, parts 1 and 2.
c) Non-metallic conduit and accessories: SABS 950

All conduit fittings except couplings, shall be of the inspection type. Where cast metal conduit
accessories are used, these shall be of malleable iron. Zinc base fittings will not be allowed.

Bushes used for metallic conduit shall be brass and shall be provided in addition to locknuts at all
points where the conduit terminates at switchboards, switch-boxes, draw-boxes, etc.

Draw-boxes are to be provided in accordance with the “Wiring Code” and wherever necessary to
facilitate easy wiring.

For light and socket outlet circuits, the conduit used shall have an external diameter of 20mm. In all
other instances the sizes of conduit shall be in accordance with the “Wiring Code” for the specified
number and size of conductors, unless otherwise directed in part 3 of this specification or indicated
on the drawings.

Only one manufactured type of conduit and conduit accessories will be permitted throughout the
installation.

Running joints in screwed conduit are to be avoided as far as possible and all conduit systems shall be
setor bent to the required angles. The use of normal bends must be kept to a minimum with exception
of larger diameter conduits where the use of such bends is essential.

All metallic conduits shall be manufactured of mild steel with a minimum thickness of 1,2mm for plain-
end conduit and 1,6mm in respect of screwed conduit.

Under no circumstances will conduit having a wall thickness of less than 1.6mm be allowed in

screeding laid on top of concrete slabs.

Bending and setting of conduit must be done with special bending apparatus manufactured for the
purpose and which are obtainable from the manufacturers of the conduit systems. Damage to conduit
resulting from the use of incorrect bending apparatus or methods applied must on indication by the
client’s representative or agent, be completely removed and rectified and any wiring already drawn
into such damaged conduits must be completely renewed at the Contractor’s expense.

Conduit and conduit accessories used for flame-proof or explosion proof installations and for the
suspension of luminaires as well as all load bearing conduit shall in all instances be of the metallic
screwed type.

All conduit and accessories used in areas within 50 km of the coast shall be galvanised to SABS 763.
All the electrical galvanized conduit including bushes, locknuts, couplings, and galvanized saddles, etc,
installed as part of this project, shall be powder-coated black.



Tenderers must ensure that general approval of the proposed conduit system to be used is obtained
from the local electricity supply authority prior to the submission of their tender. Under no
circumstances will consideration be given by the client to any claim submitted by the Contractor,
which may result from a lack of knowledge in regard to the supply authority’s requirements.

3.8 CONDUIT IN ROOF SPACES

Conduit in roof spaces shall be installed parallel or at right angles to the roof members and shall be
secured at intervals not exceeding 1,5m by means of saddles screwed to the roof timbers.

Nail or crampets will not be allowed.

Where non-metallic conduit has been specified for a particular service, the conduit shall be supported
and fixed with saddles with a maximum spacing of 450 mm. The Contractor shall supply and install all
additional supporting timbers in the roof space as required.

Under flat roofs, in false ceilings or where there is less than 0,9m of clearance, or should the ceilings
be insulated with glass wool or other insulating material, the conduit shall be installed in such a
manner as to allow for all wiring to be executed from below the ceilings.

Conduit runs from distribution boards shall, where possible terminate in fabricated sheet steel draw-
boxes installed directly above or in close proximity to the boards.

3.9 SURFACE MOUNTED CONDUIT

Wherever possible, the conduit installation is to be concealed in the building work; however, where
unavoidable or otherwise specified under Part 3 of the specification, conduit installed on the surface
must be plumbed or levelled and only straight lengths shall be used.

The use of inspection bends is to be avoided and instead the conduit shall be set uniformly and
inspection coupling used where necessary.

No threads will be permitted to show when the conduit installation is complete, except where running
couplings have been employed.

Running couplings are only to be used where unavoidable, and shall be fitted with sliced couplings as
a lock nut.

Conduit is to be run on approved spaced saddles rigidly secured to the walls.

Alternatively, fittings, tees, boxes, couplings etc., are to be cut into the surface to allow the conduit to
fit flush against the surface. Conduit is to be bedded into any wall irregularities to avoid gaps between
the surface and the conduit.

Crossing of conduits is to be avoided, however, should it be necessary purpose-made metal boxes are
to be provided at the junction. The finish of the boxes and positioning shall be in keeping with the
general layout.



Where several conduits are installed side by side, they shall be evenly spaced and grouped under one
purpose-made saddle.

Distribution boards, draw-boxes, industrial switches and socket outlets etc., shall be neatly recessed
into the surface to avoid double sets.

In situations where there are no ceilings the conduits are to be run along the wall plates and the
beams.

Painting of surface conduit shall match the colour of the adjacent wall finishes.

Only approved plugging materials such as aluminium inserts, fibre plugs, plastic plugs, etc., and round-
head screws shall be used for fixing saddles, switches, socket outlets, etc., to walls, wood plugs and
the plugging in joints in brick walls are not acceptable.

3.10 CONDUIT IN CONRETE SLABS

In order not to delay building operations the Contractor must ensure that all conduits and other
electrical equipment which are to be cast in the concrete columns and slabs are installed in good time.

The Contractor shall have a representative in attendance at all times when the casting of concrete
takes place.

Draw-boxes, expansion joint boxes and round conduit boxes are to be provided where necessary.
Sharp bends of any nature will not be allowed in concrete slabs. Draw and/or inspection boxes shall
be grouped under one common cover plate, and must preferably be installed in passages or male
toilets.

All boxes, etc., are to be securely fixed to the shuttering to prevent displacement when concrete is
cast. The conduit shall be supported and secured at regular intervals and installed as close as possible
to the neutral axis of concrete slabs and/or beams.

Before any concrete slabs are cast, all conduit droppers to switchboards shall be neatly spaced and
rigidly fixed.

3.11 FLEXIBLE CONNECTIONS FOR CONNECTING UP STOVE, MACHINES, ETC.

Flexible tubing connections shall be of galvanised steel construction, powder-coated in black and in
damp situations of the plastic sheathed galvanised steel type. Other types may only be used subject
to the prior approval of the client’s site electrical representative.

Connectors for coupling onto the flexible tubing shall be of the gland or screw-in types, manufactured
of either brass or cadmium or zinc plated mild steel, and the connectors after having been fixed onto
the tubing, shall be durable and mechanically sound. Aluminium and zinc alloy connectors will not be
acceptable.



3.12 WIRING

Except where otherwise specified in Part 3 of this specification, wiring shall be carried out in conduit
throughout. Only one circuit per conduit will be permitted.

No wiring shall be drawn into conduit until the conduit installation has been completed and all conduit
ends provided with bushes. All conduits to be clear of moisture and debris before any wiring is
commenced.

Unless otherwise specified in Part 3 of this specification or indicated on the service drawings, the
wiring of the installation shall be carried out in accordance with the “Wiring Code”. Further to the
requirements concerning the installation of earth conductors to certain light points as set out in the
“Wiring Code”, it is a specific requirement of this document that where plain-end metallic conduit or
non-metallic conduit has been used, earth conductors must be provided and drawn into the conduit
with the main conductors to all points, including all luminaires and switches throughout the
installation.

Wiring for lighting circuits is to be carried out with 2,5mm? conductors and a 2,5mm?-earth conductor.
For socket outlet circuits the wiring shall comprise 4mm? conductors and a 4mm?-earth conductor. In
certain instances, as will be directed in Part 3 of this specification, the sizes of the aforementioned
conductors may be increased for specified circuits. Sizes of conductors to be drawn into conduit in
all other instances, such as feeders to distribution boards, power points etc., shall be as specified
elsewhere in this specification or indicated on the drawings. Sizes of conductors not specified must
be determined in accordance with the “Wiring Code”.

The loop-in system shall be followed throughout, and no joints of any description will be permitted.

The wiring shall be done in PVC insulated 600/1000 V grade cable to SABS 150.

Where cable ends connect onto switches, luminaires etc., the end strands must be neatly and tightly
twisted together and firmly secured. Cutting away of wire strands of any cable will not be allowed.

3.13 SWITCHES AND SOCKET OUTLETS

All switches and switch-socket outlet combination units shall conform to the Project Technical
Specifications, which form part of this specification.

No other than 16A 3 pin sockets are to be used, unless other special purpose types are distinctly
specified or shown on the drawings.

Where conventional light switches are used, all light switches shall be installed at 1,4m above finished
floor level and all socket outlets as directed in the Schedule of Fittings which forms part of this
specification or alternatively the height of socket outlets may be indicated on the drawings.

3.14 SWITCHGEAR

Switchgear, which includes circuit breakers, iron-clad switches, interlocked switch-socket outlet units,
contactors, time switches, etc., is to be in accordance with the Project Technical Specifications which
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form part of this specification and shall be equal and similar in quality to such brands as may be
specified.

For uniform appearance of switchboards, only one approved make of each of the different classes of
switchgear mentioned in the Project Technical Specifications shall be used throughout the
installations.

3.15 SWITCHBOARDS

All boards shall be in accordance with the types as specified, be constructed according to the detail or
type drawings and must be approved by the client Representative/ Agent before installation.

In all instances where provision is to be made on boards for the supply authority’s main switch and/or
metering equipment the contractor must ensure that all requirements of the authorities concerned in
this respect are met.

Any construction or standard type board proposed, as an alternative to that specified must have the
prior approval of the client Representative/ Agent.

All busbars, wiring, terminals, etc., are to be adequately insulated and all wiring is to enter the
switchgear from the back of the board. The switchgear shall be mounted within the boards to give a
flush front panel. Cable and boxes and other ancillary equipment must be provided where required.

Clearly engraved labels are to be mounted on or below every switch. The working of the labels in
English is to be according to the lay-out drawings or as directed by the client’s Representative/ Agent
and must be confirmed on site. Flush mounted boards to be installed with the top of the board 2,0m
above the finished floor level.

3.16 WORKMANSHIP AND STAFF

Except in the case of electrical installations supplied by a single-phase electricity supply at the point
of supply, an accredited person shall exercise general control over all electrical installation work being
carried out.

The workmanship shall be of the highest grade and to the satisfaction of the client Representative/
Agent and the Client.

All inferior work shall, on indication by the client’s inspecting officers, immediately be removed and
rectified by and at the expense of the Contractor.

3.17 CERTIFICATE OF COMPLIANCE

On completion of the service, a certificate of compliance must be issued to the client’s Representative/
Agent in terms of the Occupational Health and Safety Act, 1993 (Act 85 of 1993). Certificate of
compliance shall be issued by the person qualified to do so for this type of installation.



hoeS
3.18 EARTHING OF INSTALLATION

3.18.1 Main earthing

The type of main earthing must be as required by the supply authority, and in any event as directed
by the Client’s representative, who may require additional earthing to meet test standards.

Where required an earth mat shall be provided, the minimum size, unless otherwise specified, being
1,0m x1,0m and consisting of Amm diameter hard-drawn bare copper wires at 250mm centres, brazed
at all intersections. Alternatively or additionally earth rods or trench earths may be required as
specified or directed by the Client’s authorised representative.

Installations shall be effectively earthed in accordance with the “Wiring Code” and to the
requirements of the supply authority. All earth conductors shall be stranded copper with or without
green PVC insulation.

Connection from the main earth bar on the main board must be made to the cold water main, the
incoming service earth conductor, if any and the earth mat or other local electrode by means of 12mm
x 1,60 mm solid copper strapping or 16 mm? stranded (not solid) bare copper wire or such conductor
as the Client’s representative may direct. Main earth copper strapping where installed below 3m from
ground level, must be run in 20 mm diameter conduit securely fixed to the walls.

All other hot and cold water pipes shall be connected with 12mm x 0,8mm perforated for solid copper
strapping (not conductors) to the nearest switchboard. The strapping shall be fixed to the pipework
with brass nuts and bolts and against walls with brass screws at 150-mm centres. In all cases where
metal water pipes, down pipes, flues, etc., are positioned within 1,6m of switchboards an earth
connection consisting of copper strapping shall be installed between the pipework and the board. In
vertical building ducts accommodating both metal water pipes and electrical cables, ali the pipes shall
be earthed at each distribution board.

3.18.2 Roofs, gutters and down pipes

Where service connections consist of overhead conductors, all metal parts of roofs, gutters and down
pipes shall be earthed. One bare 10mm? copper conductor shall be installed over the full length of
the ceiling void, fixed to the top purlin and connected to the main earth conductor and each
switchboard. The roof and gutters shall be connected at 15m intervals to this conductor by means of
12mm X 0,8mm copper strapping (not conductors) and galvanised bolts and nuts. Self-tapping screws
are not acceptable. Where service connections consist of underground supplies, the above
requirements are not applicable.

3.18.3 Sub-distribution boards

A separate earth connection shall be supplied between the earth busbar in each sub-distribution
board and the earth busbar in the Main Switchboard. These connections shall consist of a bare or
insulated stranded copper conductor installed along the same routes as the supply cables or in the
same conduit as the supply conductors. Alternatively armoured cables with earth continuity
conductors included in the armouring may be utilised where specified or approved.
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3.18.4 Sub-circuits

The earth conductors of all sub-circuits shall be connected to the earth busbar in the supply board in
accordance with SANS 10142-1 as amended.

3.18.5 Ring Mains

Common earth conductors may be used where various circuits are installed in the same wire way in
accordance with SANS 10142-1. In such instances the sizes of earth conductors shall be equivalent to
that of the largest current carrying conductor installed in the wire way, alternatively the size of the
conductor shall be as directed by the Engineer. Earth conductors for individual circuits branching from
the ring main shall be connected to the common earth conductor with T-ferrules or soldered. The
common earth shall not be broken.

3.18.6 Non-metallic Conduit

Where non-metallic conduit is specified or allowed, the installation shall comply with the Project
Technical Specification for “conduit and conduit accessories”.

Standard copper earth conductors shall be installed in the conduits and fixed securely to all metal
appliances and equipment, including metal switch boxes, socket-outlet boxes, draw-boxes,
switchboards, luminaires, etc. The securing of earth conductors by means of self-threading screws will
not be permitted.

3.18.7 Flexible Conduit

An earth conductor shall be installed in all non-metal flexible conduits. This earth conductor shall not
be installed externally to the flexible conduit but within the conduit with the other conductors. The
earth conductor shall be connected to the earth terminals at both ends of the circuit.

3.18.8 Connection

Under no circumstances shall any connection points, bolts, screws, etc., used for earthing be utilised
for any other purpose. It will be the responsibility of the Contractor to supply and fit earth terminals
or clamps on equipment and materials that must be earthed where these are not provided.

Unless earth conductors are connected to proper terminals, the end shall be tinned and lugged.

3.19 MOUNTING AND POSITIONING OF LUMINAIRES

The Contractor is to note that in the case of board and acoustic tile ceilings, i.e. as opposed to concrete
slabs, close co-operation with the building contractor is necessary to ensure that as far as possible the
luminaires are symmetrically positioned with regard to the ceiling pattern.

The layout of the luminaires as indicated on the drawings must be adhered to as far as possible and
must be confirmed with the Client’s representative.
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Fluorescent luminaires installed against concrete ceilings shall be screwed to the outlet boxes and in
addition 2 x 6mm expansion or other approved type fixing bolts are to be provided. The bolts are to
be % of the length of the luminaires apart.

Fluorescent luminaires to be mounted on board ceilings shall be secured by means of two 40mm x No.
10 round head screws and washers. The luminaires shall also be bonded to the circuit conduit by
means of locknuts and brass bushes. The fixing screws are to be placed % of the length of the fitting
apart.

Earth conductors must be drawn in with the circuit wiring and connected to the earthing terminal of
all fluorescent luminaires as well as other luminaires exposed to the weather in accordance with the
“Wiring Code”.
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4. INSTALLATION DETAILS

4.1 CABLE SLEEVE AND PIPES

Where cables cross under roadways, other services and where cables enter buildings, the cables shall
be installed in sleeves, earthenware or high-density polyethylene pipes.

The ends of all sleeves shall be sealed with a non-hardening watertight compound after the installation
of cables. All sleeves intended for future use shall likewise be sealed.

4.2 NOTICES

The Contractor shall issue all natices and make the necessary arrangements with Supply Authorities
and other authorities as may be required with respect to the installation.

4.3 ELECTRICAL EQUIPMENT

All equipment and fittings supplied must be in accordance with the attached Project Technical
Specification (Part 5 of this document), suitable for the relevant supply voltage, and frequency and
must be approved by the Client’s representative.

4.4 DRAWINGS

The drawing(s) generally show the scope and extent of the proposed work and shall not be held as
showing every minute detail of the work to be executed. For this project, only a distribution boards
single line diagram drawing has been prepared.

4.5 BALANCING OF LOAD

The Contractor is required to balance the load as equally as possible over the multiphase supply.

4.6 SERVICE CONDITIONS

In addition to the specification provided, the appointed contractor shall ensure that all plant to be
installed on this project shall be designed for the climatic conditions of where it will be installed. This
project is at Armscor IMT Building which is situated in Simons Town. The actual IMT Building is at the
sea, less than 50m from the sea.

4.7 SWITCHES AND SOCKET OUTLETS

The installation of switches and socket outlets must conform to clause 13 of Part 3 of this specification.

4.8 LIGHT FITTINGS AND LAMPS
The installation and mounting of luminaires must conform to clause 19 of Part 3 of this specification.
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All fittings to be supplied by the Contractor shall comply with the Client’s Specification. Incandescent

lamps shall bear the approved mark of the S.A.B.S. and shall have the British light centre length.

The light fittings must be of the type specified in the Schedule of Light Fittings.

4.9 EARTHING AND BONDING

The Contractor will be responsible for all earthing and bonding of the building and installation. The
earthing and bonding is to be carried out strictly as described in clause 18 of Part 3 of this specification
and to the satisfaction of the Client’s representative.

4.10 MAINTENANCE OF ELECTRICAL SUPPLY

All interruptions of the electrical supply that may be necessary for the execution of the work will be
subject to prior arrangement between the Contractor and the user of the building and the Client’s
representative.

4.11 EXTENT OF WORK

The work covered by this contract comprises the following complete electrical installation, in working
order, as shown on the drawings and as per this specification, including the supply and installation of
all fittings and also the installation of such equipment supplied by the Client. This contract involves
the supply and installation of a new UPS at Armscor IMT Building in Simons Town, in the Western Cape
Province.

4.11.1 Electrical Supply

There is an existing electricity service connection to site. This project covers internal low voltage
reticulation, distribution boards, and supply and installation of a new UPS. A need to liaise with

electricity supply authority is not envisaged as switching off power to site will not be necessary.

a. Contractor’s Responsibility

The Contractor shall be responsible for the supply, installation, testing, commissioning and free
maintenance during the guarantee period of the installation detailed herein.

The Contractor shall provide all materials, equipment, labour and services necessary for the complete, safe
and efficient operation of the electrical installation in accordance with the intent of this Specification and
Drawings.

The works shall be carried out strictly in accordance with the following:

All regulations, standards and codes of practice are

SANS 10142-1: Code of practice for the wiring of premises.

SANS 1474: Uninterruptible Power Systems

13



In terms of Government Notice No 17548, it is the Contractor's responsibility to ensure that all electrical
fittings installed comply with the relevant SANS safety standards, applicable to the particular class of fitting.
In the event of fittings specified by the Engineer/Architect which do not comply with the SANS safety
standards, it shall be the Contractor's responsibility to notify the Engineer immediately in writing, so that
alternative fittings which do comply with the SANS safety standards may be timeously selected.

The Contractor shall not install any fitting under any circumstance which does not comply with the SANS
safety standards unless specifically instructed in writing by the Engineer on an item for item basis.

Where a product is claimed to comply with the SANS safety standard by compliance to an alternative
foreign safety standard recognised and accepted by the SANS, the Contractor shall obtain and submit proof
of such acceptance. Where the SANS grants a permit for the use of equipment which does not carry the
SANS/SABS mark, the Contractor shall submit copies of the permits and test reports to the Engineer at the
time of tender.

All equipment tendered shall comply with the SANS safety standard as required by the above legislation.
The Electrical Contractor shall provide copies of SANS certificates of compliance for electrical fittings upon
request by the Engineer. No claim will be considered on the basis that equipment tendered did not comply
with the relevant SANS standard.

4.11.2 Uninterruptible Power Supply (UPS)

A new 150kVA three phase in, three phase out, double conversion, online UPS shall be supplied and
installed. The UPS shall be modular and scalable. The 150kVA UPS shall be supplied complete with or
in a 300kVA modular UPS cabinet to cater for future expansions. The 300kVA modular UPS cabinet
shall provide a flexibility for the UPS capacity to be increased or reduced in line with the client’s power
demands or requirements.

The UPS power modules shall be hot-swappable. This will reduce the UPS mean time to repair should
there be a problem with one of the modules. The UPS shall have a LCD touchscreen to allow the client
access to the key operating information namely, alarm status, system configuration, startup/ shut
down, and diagnostic system.

The UPS shall be able to be integrated into building management system (BMS) through different
communication protocols. The communication protocols to include as a minimum, MODBUS TCP/IP
and BACnet MSTP/ IP.

The UPS shall have a backup time of 2 hours.

The UPS to be supplied shall meet or exceed the specification of Vertiv Liebert APM2 UPS or
equivalent UPS in terms of technical performance.

The UPS shall be housed in a new UPS room. The existing generator room shall be cleaned,

refurbished and used as a UPS room. Air-conditioning required in the UPS room forms part of this
contract.
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a. Intent of this Part of the Specification

The specification is intended to cover the complete installation of the uninterrupted power supply
(UPS). The minimum equipment requirements are outlined, but do not cover all the details of design
and construction. Such details are recognised as being the exclusive responsibility of the contractor.

In all cases where a device or part of the equipment is referred to in the singular, it is intended that
such reference shall apply to as many devices as are required to complete the installation.

b. Standards and Codes

SANS 1474: Uninterruptible Power Systems.

c. Scope of Work

The scope of work involves the supply, delivery, installation and commissioning of an uninterrupted
power supply (UPS) at the IMT Building in Simons Town in the Western Cape.

The appointed electrical contractor shall ensure that the space allowed is sufficient for the installation

of the UPS and that the ventilation of the plant room is adequate. If any changes to the design have to
be made the contractor must inform the consulting engineer in writing.

The UPS shall be installed in a new UPS room.

Schedules of technical information, where the parameters of the UPS and batteries offered are to be
filled shall be submitted with this tender.

The contractual matters pertaining this contract are dealt with elsewhere in this document.

d. Ambient Operating Conditions (for the UPS system)

a) Ambient Temperature in the UPS Room: 25°C
b) Relative Humidity: 76%

¢} Altitude: 25m above sea level

d) Dust: Medium

e} Corrosion: High

e. Site Information

The scope of work involves the supply, delivery, installation and commissioning of an uninterrupted
power supply (UPS) at the IMT Building in Simons Town in the Western Cape. The UPS shall be placed
or housed in a fairly clean environment.

Electrical supply to the UPS shall be provided by the Contractor installing the UPS as well as the general
electrical installation.
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f. Co-ordination

Due to the nature of the installation, a fixed sequence of operation is required to properly install the
complete uninterrupted power supply. The work shall be closely scheduled in order not to delay the
entire project.

The contractor shall familiarise themselves with the requirements of the other trades and shall
examine the plant and specification covering each of these sections.

The space requirements shall be carefully checked with the other trades to ensure that the equipment
can be installed in the proper sequence in the space allocated.

8. Test Certificates and Inspections

The following tests are to be carried out:

(a)  After completion of the works and before practical completion is taken, a full test will be
carried out on the installation for a period of sufficient duration to determine the
satisfactory working thereof. During this period the installation will be inspected and the
contractor shall make good, to the satisfaction of the Representative/Agent, any defects
which may arise.

(b)  The Contractor shall provide all instruments and equipment required for testing and any
water, power and fuel required for the commissioning and testing of the installation at
completion.

(c)  Test reports of both tests as specified under (a) and (b) are to be submitted to the
Department.

h. Guarantee and Maintenance

The Contractor shall guarantee the complete plant for a period of twelve months after practical
completion has taken place.

If during this period the plant is not in working order, or not working satisfactorily owing to faulty
material, design or workmanship, the Contractor will be notified and immediate steps shall be taken
by him to rectify the defects and/or replace the affected parts on site at his own expense.

The Contractor shall maintain the plant in good working condition for the full twelfth month period to
the final delivery of the installation. However, should the Contractor fail to hand over the plantin good
working order on the expiry of the specified twelfth months, the Contractor shall be responsible for
further monthly maintenance until final delivery is taken.

During this period the contractor will undertake to arrange that the plant be inspected at regular
intervals (whatever number of visits the contractor deems necessary to fully maintain the equipment)
by a qualified member of his staff who shall: -

(@)  Check the mechanical soundness of all parts
16



(b)  Check and adjust all the output and control values of the system (voltage, frequency,

control voltages, etc.)

(c) Take control measurements on the major system components and record these
measurements.

(d)  Replace all defective components.

(e)  Service batteries.

(f)  Check ventilation of UPS equipment.

(g)  Clean all equipment and/or rooms as required.

(h)  Provide 24 hour standby maintenance and repair service at all times, including statutory
holidays.

Note: At each visit, which shall be arranged in advance with the client’s representative, a record of
maintenance carried out shall be kept. The time and date of visits shall be entered in a logbook, which
shall be kept in the plant room.

i. 12-Month Maintenance Contract

Over and above the 12-month free maintenance period, the appointed contractor shall enter into a
12-month maintenance contract with the client. This 12-month maintenance contract shall run
concurrently with the 12-month free maintenance contract. The tenderer shall in this tender price for
this 12-month maintenance contract.

The 12-month maintenance contract shall be as follows:

* Maintenance Obligations

¢ Fulfilling of Maintenance Obligations
e Maintenance Service Exclusions

e  Fault Handling Procedures

® Service Provided

j- Maintenance Obligations

The Contractor shall:

® Undertake such preventative maintenance service and remedial maintenance services of the
UPSs and air-conditioning unit as is necessary to maintain the systems in good working order
and in accordance with the engineering systems as published by its original Manufacturer in
the relevant technical manuals, appropriately revised from time to time (the Manufacturer’s
specifications).

e Carry out all maintenance services during normal maintenance hours which, for the purposes
of this agreement, shall be between the hours of 08:00 and 17:00 Monday through to Friday.
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Any after hour’s work that may be required is to be coordinated with the Client and will be at
no additional cost to the contract.

e The Client may request the Contractor to provide maintenance service outside the normal
maintenance hours in which event the Contractor shall be entitled to charge for such service
at half the normal service rates as published by the Contractor from time to time.

® Where any hardware is removed from the premises pursuant to any repair required, the
Contractor may, at its discretion, provide hardware on loan until such time as the original
hardware is returned, installed and is fully functional and operative.

k. Fulfilling of Maintenance Obligations

The Contractor shall:

* Use its best endeavours to ensure that the systems are operational during peak periods of
business as may be notified to the Contractor from time to time.

* Onrequest, furnish information regarding the status of repair and/or location of any systems.

* Maintain accurate and complete records detailing each service action undertaken, (the service
records).

® Ensure that each service record is signed by a duly authorized representative of the Client who
shall confirm that the maintenance service has been performed.

® Train the Client’s staff regarding the basic user maintenance of the systems.

¢ Participate in all meetings and service review sessions called by the Client, upon reasonable
notice, to address issues related to the systems.

e Agree with the Client on the measurement criteria to be employed to measure the
performance of the Contractor (as specified in this service level agreement).

* Supply the Client with an agreed report on a monthly basis.

. Maintenance Service Exclusions

This agreement shall not cover repair of damage, replacement of parts or increase in service time
necessitated by:

Disaster or acts of nature (including water, fire and lightning).

Vandalism, accident or neglect by the Client, its Employees, Agents, Sub-agents or Tenants.
Faults to the systems caused by the Client’s improper use of the UPSs

The use by the Client of the UPSs for purposes other than those for which they were designed.
The repair, service, inspection, tampering or alteration of the systems by personnel who are
not employed or managed by the Contractor.

¢ The maintenance of repair of telecommunication lines, networking and apparatus connected
to, but external to, the systems.
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m. Fault Handling Procedures

® The Contractor shall only accept calls placed by the Client’s appointed representatives in
terms of this agreement.

e Whenever the Client, with the Contractor’s reception, places a call, a fault number shall be
allocated by the Contractor and given to the Client’s representative.

e The Contractor shall dispatch all calls received from the Client to suitably qualified and

experienced Engineers or Technicians employed by the Contractor, who shall perform their
maintenance obligations and duties according to the service level criteria specified in this
agreement.

® Aservice docket shall be completed and signed by the Contractor for those calls placed by the
Client and attended to by the Contractor.

® Upon request by the Client, a copy of each service docket signed by both the Contractor and

the Client shall be delivered or posted to the premises, marked attention for one of the Client’s
appointed representatives.

n. Service Provided

The following services are to be provided:

®  Administration.

e Provision of assistance of reports

e Monthly reports on services rendered in terms of technical support and system
administration.

¢ Technical support.

® Maintenance of UPSs.

® Ongoing preventative maintenance.

¢ Analysis of system performance.

0. Materials and Workmanship

(a)  The work throughout shall be executed to the highest standards and to the entire satisfaction
of the Representative/Agent who shall interpret the meaning of the Contract Document and
shall have the authority to reject any work and materials, which, in his judgement, are not in
full accordance therewith. All condemned material and workmanship shall be replaced or
rectified as directed and approved by the Engineer.

(b)  All work shall be executed in a first-class manner by qualified tradesman.

(c)  The Contractor shall warrant that the materials and workmanship shall be of the highest grade,
that the equipment shall be installed in a practical and first-class manner in accordance with
the best practices and ready and complete for full operation. It is specifically intended that all
material or labour which is usually provided as part of such equipment as is called for and which
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is necessary for its proper completion and operation shall be provided without additional cost
whether or not shown or described in the Contract Document.

(d)  The Contractor shall thoroughly acquaint himself with the work involved and shall verify on site
all measurements necessary for proper installation work. The Contractor shall also be prepared
to promptly furnish any information relating to his own work as may be necessary for the proper
installation work and shall co-operate with and co-ordinate the work of others as may be
applicable.

(e)  All components and their respective adjustment, which do not form part of the equipment

installation work, but influence the optimum and safe operation of the equipment shall be
considered to form part of, and shall be included in the Contractor’s scope of works.

(f)  Allcontrol equipment and serviceable items shall be installed and positioned such that they will
be accessible and maintainable.

(8)  The Contractor shall make sure that all safety regulations and measures are applied and
enforced during the installation and guarantee periods to ensure the safety of the public and

the User Client.

(h)  The Contractor is to include for all scaffolding required to complete the work required where
required.

p. Brochures

Detailed brochures of all equipment offered shall be presented together with the tender documents.

q. Submittals
The following information must accompany the tender documents

(a)  The information requested in the schedule of information.

(b) A paragraph by paragraph schedule of compliance with detailed description of any
deviations from this specification.

(c)  Ifalternative systems are offered, a clear description of the operating characteristics and
special features of the equipment along with a motivation for offering the alternative.

(d)  Descriptive and illustrated brochures and other information pertaining to the inverter
and ventilation equipment and switchgear.

(e)  The proposed layout as stated.
(f}  Arrangement of batteries.
(8) Asample test report as stated.

(h)  The circuit diagram requested.
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(i) The information requested.

i Tenderers shall submit a list of successful installations completed in the Republic of South
Africa.

4.11.2.1 QUALITY, STANDARDS AND REGULATIONS

All material and equipment supplied for this contract shall be new and the best of their respective kind.
All new materials and equipment supplied, shall comply fully with the requirements laid down in the
specification. The whole of the works shall be executed in accordance with best practice and to approval
of the engineer. The equipment shall comply with the latest issues of the following standard
specifications:

a. South African Bureau of Standards

SABS 150 Insulated wire.

SANS 1091 Colour standards for paint.
SANS 10142 Wiring code of practice.
SANS 1474 UPS units.

b. Regulations and Rights of Engineer

Apart from any other authority, which the engineer may have in terms of the contract, he shall have
the right to set the standard and to accept or reject part of the specified equipment depending on the
quality of material and workmanship offered.

The contractor shall be notified if the quality of such materials and/or workmanship is not acceptable.
In such an event, the contractor shall replace the specific part or repair it to the satisfaction of the
engineer, all at the cost of the contractor. Such an instruction shall not exempt the contractor from
any of his obligations in terms of the contract.

The installation shall be erected and carried out in accordance with:

a) The Basic Conditions of Employment Act and the Machinery and Occupational Safety Act of
1983, as amended.

b) The local Municipality by-laws and Regulations as well as the regulations of the local
Supply Authority.

c) The local Fire regulations.
d) The Regulations of the Department of Posts and Telecommunications.

e) The Standard Regulations of any Government Department or public service company
where applicable.

In addition the contractor shall at his cost issue all notices in respect of the installation to the local
authorities, and shall exempt the client from all losses, costs or expenditures which may arise as a
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result of the contractor's failure to comply with the requirements of the regulations enumerated
above.

It shall be assumed that the contractor is conversant with the above-mentioned requirements. Should
any requirements, by-law or regulation, which contradicts the requirements of this document, apply
or become applicable during erection of the installation, the contractor shall immediately inform the
engineer of such a contradiction. Under no circumstances shall the contractor carry out variations to
the installation in terms of such contradictions without obtaining the written permission to do so from
the engineer.

4.11.2.2 UNINTERRUPTED POWER SUPPLY (UPS)
a. Definitions

(a)  UPS shall denote the complete UPS unit with associated controls, remote alarm panel
and batteries and any accessories required by the system for its successful operation,

(b) Power Converter Module shall denote a rectifier, battery charger, inverter,

electromechanical by-pass switch and manually operated by-pass switch.

(c}  Rectifier shall denote that portion of the converter module containing the equipment
and controls to convert the incoming AC power to regulated DC power required by the
inverter.

(d) Inverter shall denote that part that converts the DC supplied by the rectifier to AC
satisfying the load requirements.

(e) Electro-mechanical by-pass static switch shall denote a by-pass system provided break

free switching from inverter to mains operation and vice versa.

(f)  Battery charger shall denote that portion of the power converter module containing

the equipment and controls to convert the incoming AC power to precisely regulated DC
power required for battery charging.

(8) Critical load denotes the load as presented to the UPS by the computer or other load
requiring constant supply and associated circuits and apparatus.

(h) Mean-Time-Between-Failure (MTBF) shall denote an overall MTBF of the UPS as a
complete system.

()  Asystem failure shall denote any interruption to, or degradation of the critical load bus

voltage or frequency beyond the limits set forth herein.

(j)  Efficiency shall denote the ratio of real output power (kW) to real input power (kW) with
the UPS operating at a defined load power at the defined power factor, the battery fully
charged and with nominal input voltage.

b. System Reguirements ( The Required Input and Output Voltages)
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Input to the UPS

(a)  Input voltage : 400/231V + 10% or 231V + 5%
(b)  Frequency : 50Hz + 4%
()  System : 1 phase 2 wire or 3 phase 4 wire with operative

earth conductor, supplied from utility network
or standby generator set. Refer to detail
specification.

(d)  Power factor Not less than 0,97 to unity.

(e)  Max starting current : 10 times full load current for not more than %a
cycle with rectifier soft starting facility.

c. Output to Load

(a)  Rating : 150kW

(b)  Output voltage : 400/ 231V

(c)  Frequency 2 50Hz+0, 5 Hz.

(d)  System : 1 phase 2 wire or 3 phase 4 wire with operative
earth conductor. Refer to detail specification.

(e}  Voltage regulator : + 10% maximum deviation of steady state
voltage recovering to within 5% in less than 50
ms and to within 1% less in that 100 ms.

(f) Frequency stability 4 Normally automatically synchronised to mains
frequency if the latter is within 50 Hz + 2%
(adjustable window) Runs free at 50 Hz + 0,5
Hz at any load when mains is out of limits.

(g) Harmonic content : Less than 3% total distortion.

(h)  Amplitude modulation : Less than 2%

d. Overall Performance

Efficiency (overall) 198 - 100%

e. Ambient Operating Conditions

The recommended ambient operating conditions in the UPS and battery room is 25°C,

f. System Description

The system shall consist of a static UPS complete with the following components:
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(a)  Rectifier/charger.

(b) Inverter.

(c)  Battery.

(d)  Automatic electronic no-break bypass circuit and switch.
(e)  Separate manual bypass switch.

(f) Protective devices and measuring equipment.

(8g)  The required controls and necessary equipment.

The system shall be capable of providing an uninterrupted supply to the load with the output
characteristics as specified for a minimum period of two hours during a total mains failure (i.e. normal
mains and standby generator supply failure). The batteries shall be rated at an AC load power factor
of 0,97 lagging.

The complete system, including all controls shall be designed in such a way that the failure of any one
vital central component will NOT cause a complete system failure. If necessary, such a failure must be
avoided by connecting the load directly to the mains by means of the bypass switch.

The UPS shall operate satisfactorily synchronous with the mains supply even under severe conditions
of up to 100% unbalanced load.

The UPS shall be amply rated to carry the stated full load current. The UPS shall furthermore be
capable of withstanding the following overloads.

Static Overloads: 100% of full load continuously.
125% of full load for 10 minutes.
150% of full load for 1 minute.

165% of full load for 1 second with inductive decay after initial equipment
switch on surge current.

Dynamic Overload: 300% for less than 5 msec.
1000% for less than 1 msec.

All component parts, cables and other connections shall be amply rated to withstand the
overloads stated and maintain the input voltage at the load within the tolerances stated.

The equipment shall be designed for the maximum operating efficiency. The efficiency shall be
determined when the system is delivering full load at 0,97 power factor with the batteries fully
charged. The load required by the auxiliary equipment (controls, alarms, etc). electronic
switches and cabinet fan shall be included in the determination of overall efficiency. A typical
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test report clearly showing how the efficiencies are calculated, shall be submitted with the

tender.

It shall be the responsibility of the successful tenderer to ensure satisfactory operation of the
complete system for the load to be supplied. It is, therefore, essential that the tenderer acquaint
himself fully with typical load conditions before the tender closing date.

All cabinets containing thyristors shall be adequately screened and earthed to prevent direct
radio frequency radiation.

Tenderers shall submit with their tenders a schematic diagram showing:
Input circuit breakers.

System busbars.

Rectifiers.

Batteries.

Inverters.

Electronic switches.

Bypass circuit.

Detour circuit.

Fuse protection.

Output circuit breakers.

Oscillator.

Power supply circuits to oscillator, alarms, controls, etc.

Battery isolator
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8. Inverter Oscillator

The inverter shall contain an oscillator capable of operating and maintaining the inverter output
frequency as specified. The inverter oscillator shall be capable of frequency synchronisation and phase
locking to the mains (or standby generator) power source frequency. When operating as a slave to the
mains or standby power and a failure occurs in the slaving signal, the invertor oscillator shall
automatically revert to a free running state and maintain the specified limits. All changes in output
frequency to free run or synchronise shall be gradual to suit the load requirements.

h. Rectifier

The UPS shall have its own rectifier and rectifier transformer which shall operate satisfactorily from
the mains or standby supply.

The rectifier shall be of the solid state type providing full wave rectification of the input voltage
suitably regulated to suit the input requirements of the inverter. Where necessary, a high grade DC
filter shall be utilised to limit the output ripple to within acceptable levels for the inverter input.
Current limiting features shall be provided to protect the rectifier. The current limiting settings shall
be variable for final adjustment on site.

Voltage free contacts shall be provided for the malfunction alarms of the rectifier.

An input monitoring circuit shall be provided for the rectifier. This circuit shall switch off the rectifier
when the r.m.s. value or frequency of the input voltage falls below present values.

The necessary protection circuitry shall be provided to switch off the rectifier if any one of the rectifier
phases should fail, thus presenting an unbalanced load to the incoming supply.

The output of the rectifier shall be connected in parallel to the battery and inverter.

The rectifier shall have over temperature protection. Temperature sensing probes shall be placed on
the thyristor housing, thyristor mounting, or on the heat sink close to the thyristor. The sensing of the
off coming air temperature alone is not acceptable.

Tenderers shall take into account the possible effects of harmonics that may be present on the input
supply due to non-sinusoidal waveforms at the rectifier input, phase commutation, the effect of
reactance during phase commutation etc. The input voltage monitoring circuits of the rectifiers shall
be adequately filtered and buffered to ensure reliable load control and to prevent continuous on-off
switching of the rectifiers.

i. Inverter

The inverter shall be adequately protected against any excessive overload or short circuits that occur
in the load. Reactive current limiting or other methods shall be employed to render the thyristors
short circuit proof. The successful tenderer shall replace any thyristors or any inverter components at
his own expense if these should be damaged.

The necessary feedback and control circuits shall be incorporated to ensure satisfactory operation
separately or in synchronisation with the mains supply under all conditions of dynamic load variations,
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stated overloads, severe unbalanced conditions and high operating temperatures. The thyristor bridge
shall contain the necessary auxiliary circuitry to ensure satisfactory operation.

The output of the inverter shall be connected in parallel with the thyristor switch output.

Each inverter shall have over temperature protection similar to the over temperature protection for
the rectifier.

A discharge device shall be provided across the D.C. input to the inverter, which will discharge any
capacitors in the inverter module when it is switched off.

j- Battery charger

The battery charger shall be a solid state, constant voltage type providing full wave rectification of the
input voltage with the output regulated to an accuracy as specified. A high grade D.C. filter shall be
utilised to limit the output ripple to the stated tolerance. Current limiting features shall be provided.
The value of the current limit setting, shall be in accordance with the maximum allowable charging
current that the batteries can withstand.

The maintained voltage on float charge shall be such as to give maximum life to the batteries whilst
maintaining the maximum charge conservation and minimising gas formation and water loss. The
optimum float charge voltage shall be specified by the battery manufacturer but is expected to be
approximately 2,23 volts per cell. The voltage shall be kept within + 0,5% of the nominal value for all
loads from no load to the full rated battery charger current when supplying the full output with
batteries discharged.

k. Computer rooms/office UPS installation

The rectifier shall be equipped with 2 independent over voltage shutdown contacts for maximum
charger security.

The battery charger shall be designed to charge the batteries to 90% of its fully charged capacity within
2.5 hours and to 100% capacity within 24 hours.

The battery charger shall be capable of boost charging the batteries to 2,3 volt per cell. The boost
facility shall be manually operated.

The battery charger shall be provided with a current limiting circuit.
The current limit setting shall be variable for easy adjustment on site.

The necessary voltage free contacts for the alarms and battery charger failures shall be allowed for in
the tender price.

The battery charger shall have over temperature protection similar to the protection specified for the
rectifier.
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l. Battery

The batteries to be installed shall be lithium-ion phosphate batteries. The battery to be installed shall
be Vertiv Lithium-ion batteries, battery code: HPL P1 or similar and equivalent, approved. The
minimum parameters for the battery required are on the UPS datasheet in this document in Section
10.5.

The battery capacity shall be sufficient to provide power supply at full load for the specified time, 2
hours. The capacity shall be rated at a maximum specific gravity of 1,245 at 25 C and correctly filled.

The battery system shall have a battery management system to provide safe and reliable functioning
and protection of the battery system. The battery management system get its power from AC power
supply from the mains and must automatically switch to DC power supply from the batteries when
the main is abnormal or interrupted, thereby ensuring ultimate safety and uptime for the UPS system.

The batteries shall be expected to operate correctly between 0 and 40°C. The batteries will be stored
in the same room as the UPS. The room temperature will be controlled between 20 to 25°

Tenderers shall state the discharge capacity of the battery after 10 hours of charge and the battery
voltage at its terminals under various conditions. The inverter shall switch off on low battery voltage
value of 1.7V per cell (low DC value).

The batteries shall give satisfactory service for a minimum period of 10_years. Tenderers shall state
the maximum expected lifetime of the batteries and motivate their statement, and provide a
statement by the battery manufacturer supporting this and stating that the charger offered is suitable
for the battery.

The cells must be mounted in a matching steel cabinet or in the same cabinet as the control
equipment. The vented type cells should be mounted on a wooden stand, consecutively, numbered
with positive and negative terminals clearly marked in a ventilated battery room.

The batteries shall be complete with cell inter-connectors and row inter-connectors. The output
terminals shall be robust and adequately dimensioned for the output cable terminations.

The inter-connectors between cells and shall be made in a manner giving the lowest volt drop and
maximum resistance to corrosion.

All connections to cells must consist of flexible cable to avoid mechanical stress at the cell terminals.
The tenderer shall describe the method of removal and replacement of a faulty cell.

The battery shall be complete with a battery fuse isolator capable of breaking the full load current
drawn by the inverter. These battery fuse isolators shall be installed in the inverter unit room or
cabinet.

Terminal posts should be effective for the expected lifetime of the battery and should be effective
even if the cell is overfilled.
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The battery may be resistance grounded through 5000 ohm to 10000 ohm for the purpose of ground
fault.

Tenderers shall submit full details with dimensioned drawings of the batteries offered.

Tenderers shall submit the calculations and motivations complete with curves supporting the selection
of a specific battery cell.

All cabling for the battery shall be installed on PVC cable trays and fitted to the satisfaction of the
engineer.

Automatic by-pass switch

An integral automatic bypass switch shall be provided to transfer the critical load without break to the
mains should the UPS unit fail. The latter unit shall simultaneously be disconnected from the critical
load bus. This transfer shall, however, be inhibited if the mains is out of synchronism with the UPS
output. Retransfer to the UPS output shall be on a manual or automatic command. This switch must
have a cover fitted screwed to the panel so as to make the operating of this switch impossible without
having first removed the cover. This switch cover must also have the following words etched in white
with a red background mounted on or adjacent the cover:

CAUTION: BYPASS SWITCH ONLY : ONLY TO BE OPERATED BY QUALIFIED PERSONNEL

The static switch should prevent "hunting" and after trying unsuccessfully to switch a maximum of
three times the static switch should be inhibited from further switching.

4.11.2.3 CONSTRUCTION OF CUBICLES AND SWITCHBOARDS
Ali the converter equipment shall be housed in totally enclosed, free standing, floor mounted cubicles,
designed to provide adequate ventilation for the equipment.

All cubicles shall be rigid with suitably braced doors providing front access.
All cubicles shall be vermin proof.

All equipment shall be mounted on the metal framework suitably arranged to provide safe operation
and ease of access. Fuses and switchgear in particular should be safely accessible even under load
conditions.

All power bridges, filters and other major components both in the inverter and rectifier, shall be
completely withdrawable to facilitate rapid repair and/or replacement. The method of withdrawal
shall be such that a complete module can be extracted in the operating condition so that checks and
measurements may be made while in operation and access to all components facilitated.

All electronic printed circuit cards shall be of a good quality and shall be easy and simple to
interchange.
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All auxiliary power supplies shall be duplicated and shall be connected so as to operate in parallel
redundancy. At least two primary sources of power shall be provided for each of the power supplies
in the system.

Flexible wires shall not be soldered directly onto terminals but shall have a crimped tab, which is
soldered onto a terminal or post. The wire wrapping technique shall be employed for electronic
circuits where possible.

The front panel alarms shall be clearly and adequately marked in both official languages. A single line
mimic layout of the switchgear shall be provided on the front of the cubicles providing a graphic
display of the circuitry of the equipment involved.

Allinput and output power cables shall be terminated using approved cable glands, onto a cable gland
support bracket. The cable conductors shall terminate at the connecting busbars or shall be connected
directly to the appropriate switchgear. All power cables shall be properly numbered with wrap around
cable markers with punched figures to identify cables at each termination point.

4.11.2.4 INSTRUMENTATION AND CONTROLS
All the required instrumentation as indicated on the drawings shall be provided.

Supply and install all the necessary controls for the operation of the system. Facilities shall be provided
for controlling the rectifier, switching the inverter on, switching the inverter output to the
synchronous motor/alternator and controlling the bypass thyristor switch circuit.

All control switching of the rectifier and inverter as well as the bypass operation shall be pushbutton
initiated.

Standard electronic equipment from overseas manufactures shall not be accepted if not duly

protected with transsorbs and metal oxide varistors in power supplies and external communication
lines. Standard electronic equipment not internally protected with transsorbs or MOV's may be
protected externally by means of transsorbs and MOV's mounted on klippon type terminals. All
external communication and remote power supply lines shall be protected by means of transsorbs
and MOV's of sufficient rating mounted on klippon type terminals.

4.11.2.5 ALARMS

All alarms shall be of the tell tale type with memory features e.g. a flashing light indicates a fault
coupled with an audible alarm. The pressing of the appropriate button shall cancel the audible alarm
and allow the alarm lamp to burn continuously until the fault is removed.

The following minimum alarm conditions shall be monitored on the equipment:
(1) Normal
(2)  Mains failure
(3) Inverter failure

{4)  Shutdown imminent
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(5)  Load on mains
(6) Overload

(7)  Charger fails

Where required a remote panel must be supplied and installed. The alarms indicated must duplicate
all the alarms indicated on the UPS control panel. In addition a buzzer must be provided. Any alarm
occurring must sound the buzzer to draw attention. An alarm accepts pushbutton to silence the buzzer
must be provided.

Provision shall be made on all the alarms mentioned above to be remotely monitored. Normally open
contacts shall be supplied at the converter for each alarm for this purpose. The contacts shall close
under an alarm condition.

4.11.2.6 VENTILATION
All equipment racks shall be positioned in logical fashion on the floor in a configuration, which will
ensure proper ventilation

Each cubicle containing heat-generating equipment (thyristors, transformers electronic circuitry,
filters, etc) shall, where necessary, have extraction ventilation fans mounted on the top of the cubicle
to assist air circulation. These fans shall be fed from the output distribution panel of the uninterrupted
power supply.

4.11.2.7 QUALITY ASSURANCE

The manufacturer shall be responsible for the performance as specified herein and to prove such
performances to the satisfaction of the engineer. Except as otherwise specified, the supplier must
utilise facilities acceptable to the engineer.

4.11.2.8 DRAWINGS
As soon as possible after the awarding of the contract, the successful tenderer shall at his expense
submit to the engineer for approval, three prints of:

(1)  All general arrangement drawings.
(2)  Detailed dimensioned drawings of all plant and equipment.
(3)  Complete wiring diagrams and block schematic diagrams.

At the same time a list of all equipment designations, labels, etc. in both official languages shall be
submitted for approval.

The approval of drawings shall not relieve the successful tenderer of his liability to carry out work in
accordance with the terms of the contract.

On completion of the contract, a complete set of transparencies of all drawings of a quality acceptable
to the engineer shall be handed to the engineer at the expense of the successful tenderer. These final
drawings shall include:
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(1)  Aproperand accurate as-made wiring diagram of the complete installation showing circuit
numbers, terminal strip numbers and conductor colours.

(2) A schematic diagram clearly showing functions and component values. A material list
showing make, model and characteristics of all components of the control equipment and
switchgear is to be included.

(3)  Fully dimensioned as-made physical layout drawing of the equipment, batteries and
ventilation equipment.

(4)  Adetailed schedule of all wiring.
The contract shall be deemed incomplete until all drawings have been received by the client.

4.11.2.9 INSTRUCTION OF OPERATOR AND MANUALS

After completion of the installation, and when the plant is in running order, the successful tenderer
will be required to instruct an attendant in the operation of the plant, until he is fully conversant with
the equipment and handling thereof.

Three (3) copies of maintenance, fault-localising and operating manuals together with the drawings
required shall be handed over to the engineer.

4.11.2.10 TESTS

The complete testing including the provision of test facilities, instruments, dummy loads and
switchgear at the manufacturer's premises in the Republic of South Africa shall form part of this
contract. If the factory tests cannot be performed in the RSA, the client may, at his discretion and own
cost, decide to attend tests at the supplier's overseas factory. Tenderers shall not allow for this.

For the test in the manufacture's premises the client shall be notified four weeks in advance in order
that a representative can be sent to witness these tests.

a. Battery tests

(1) The output voltage of the battery unit (i.e. all the cells making up one battery) shall be tested
with the incoming supply removed.

(2)  The full rated load for the battery shall then be connected to it. The voltage shall be
measured at 5 minute intervals for the duration discharge period.

(3)  The batteries shall be left to recharge. The voltage shall be checked after 14 hours with
the load and incoming supply removed as well as with the load connected but incoming
supply removed.

(4)  When fully recharged, the voltage and specific gravity of every cell shall be measured with
the incoming supply removed.

(5)  The circulating A.C. current through and the A.C. voltage across the batteries shall be
measured when the rectifiers are on with the battery discharged and fully charged.
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b. Oscillator tests
(1) Frequency within tolerances at all loads.

(2)  Parallef redundancy.

(3)  Auto automatic synchronisation for connection of the synchronous motor/alternator to
mains via the thyristor switch.

An electronic frequency counter shall be used to measure the frequency.
c. Rectifier tests
(1) Output voltage of rectifiers at no load and full load with batteries charged and not charged.
(2)  Current limit, both for mains failure and return to mains.
(3)  Switch off value mains input monitor.
(4)  Sequential switch on for return to mains.
(5)  Soft start circuits.
d. General

Ammeters will not be acceptable to prove the above items. A wave analyser and a recording
oscilloscope will be required. Photographs shall be taken of the oscillograms by the contractor in the
presence of the engineer.

The overall efficiency of the complete uninterrupted power supply shall be proved to be within the
specified limit at full load and at no load.

The overcurrent protection mechanisms of the A.C.B. shall be proved by current injection (either
primary or secondary)

The bypass and detour circuits shall be proved.
All alarms, indications and control functions shall be proved.

The test instruments provided shall in all cases be of high quality and suitable to be able to adequately
assess the quantities being measured and the equipment being tested. All instruments shall be
calibrated by a testing laboratory approved by the National Calibration Service of the CSIR. The test
equipment remains the property of the successful tenderer.

At the completion of the tests, a full test report shall be submitted by the contractor to the engineer
in triplicate.

Continuously adjustable dummy loads of a rating suitable to comprehensively test the UPS shall be
provided by the contractor as well as any temporary cables required for the connection of the dummy
load to the UPS on site.
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4.11.2.11 CABINET
The contractor shall supply and install a metal cabinet with lockable doors of sufficient size to house
all operating and maintenance instructions, drawings, spares, tools, etc.

4.11.2.12 SCHEMATIC DIAGRAM
A schematic diagram of the complete system shall be mounted in a suitable place and shall be resin
encapsulated.

4.11.2.13 AUXILIARY EQUIPMENT
Tenderers shall make all allowances for plant required (i.e. hoists, cranes, trolleys, etc.) ensuring
positioning of the equipment in the UPS room.

4.11.2.14 UPS POWER PLUG OQUTLET

All UPS power plug outlets must be of the red non-standard 3-pin type with the earth pin not earthed
to the plug baseplate to facilitate the installation of a single earth connection earthing system. Each
socket outlet must be provided with a red plug top.

Each socket outlet must be labelled with an engraved label indicating the power circuit number to
which it is connected.

4.11.2.15 DISTRIBUTION WIRING
All sub-distribution wiring circuits must be wired as follows:

a. Mains power plug circuits

4mm? PVC/copper in red and black conductors and a 2,5mm? bare copper earth.

b. UPS power plug circuit

4mm? PVC/copper in blue and black and a green PVC insulated 2,5mm? earth wire.

The black neutral conductors must be clearly labelled at each end as follows: "UPS" or "OKT”

€. UPS Earthing

The main earth bar must be connected to the insulated earth bar of the UPS via a removable copper
link bar.

All UPS boards must have insulated earth bars, separately earthed to a clean 1.2m or 1.5m earth spike
by means of 70mm? insulated earth to obtain at least one ohm at the UPS board. Soil resistivity test
shall be carried out prior to earthing the UPS to determine the earthing requirements and/ or method.

4.11.3 Low Voltage (LV) Reticulation and Distribution Boards

The existing LV reticulation on site shall be retained. There will however be minor modifications and
additions to the existing LV reticulation. The appointed contractor shall prior to commencing with
work in a certain area ensure that power is switched off and that it is safe to work in that area. LV
reticulation scope of work shall cover but not limited to, the following;
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® A new circuit breaker shall be installed in the distribution board supplied from a newly
installed standby generator. This DB is situated in the existing LV main board room. This
new circuit breaker shall feed the new UPS.

® A new LV cable shall be installed from the distribution board supplied from a newly
installed standby generator supply power to the new UPS situated at the new UPS room.
There shall also be a new LV cable installed from the distribution board supplied from a
newly installed standby generator to supply the new Main Floor DB situated in the
Workshop room which is situated directly below the Data Centre.

* A new Main Floor DB to be installed inside the Workshop room which is situated directly
below the Data Centre

e |nstallation of the new Data Centre DB

* Installation of the LV reticulation cables from the new Main Floor DB to the new Data
Centre DB and to various new UPS sub-distribution boards (SDB’s) supplying emergency
lighting

¢ [nstallation of SDBs at various locations

* Make penetration through floor slab from the Workshop room to the Data Centre to
create access for new cable supply into the Data Centre

® SDBs supplying UPS power on ground floor shall be installed in the plant rooms

* SDBs on first and second floors shall be installed in the existing DB rooms in the service
ducts.

The contractor is to take note that chasing and/ or making penetrations through walls and floor
slabs, where permitted shall be limited. The contractor shall request permission to chase or make
penetration through both walls and floor slabs before chasing or making penetration.

All electrical related conduit/ cable tray/ welded wire mesh basket/ cable ladders/ trunking
including bushes, locknuts, couplings, galvanized saddles, etc. within the factory facility and
technical areas, shall be galvanized and powder-coated black.

All the new DBs and SDBs shall be as per DBs single line diagram.

All'low voltage reticulation cables shall be manufactured to SANS 1507 — 1990 and shall have stranded
copper conductors with PVCinsulation, PVC bedding, steel wire armouring, earth continuity conductor
and PVC sheathing.

All electrical distribution boards shall be manufactured by a reputable company, with relevant
experience in the manufacturing of electrical distribution boards, control panels, etc. The colour
coding of the distribution boards shall be as follows;

e Frame (Outer and Inner) — White: RAL 9010 (Pure white)

e Normal section (DB face plate) — White: RAL 9010 (Pure white)

* Essential Section or Standby Generator (DB face plate) — Red: RAL 3020 (Traffic Red)
e Critical load or UPS (DB face plate) — Blue: RAL 5005 (Signal blue)
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4.11.4 Normal Lighting and Emergency Lighting Installation

New normal lighting shall be installed in the new UPS room only. The scope of work covered by this
contract is to ensure that the legal requirements are met in terms of power supply to the emergency
lighting. There is existing emergency lighting in the building. There shall be no emergency lighting
designs or drawings done as the emergency lighting already exists or installed. However, where a
shortfall in emergency lighting is identified, this shall be brought to the attention. of the engineer.
Corrective measures shall be implemented to ensure that emergency lighting is fully compliant with
regulations.

Before working on the existing installation, electrical supply shall be switched off, disconnected and
installation made safe. Lighting installation shall include but not limited to, the following;

* Emergency lighting shall be supplied from UPS power

e Data centre lighting shall be supplied from the UPS power

® UPS room lighting shall be supplied from UPS power

* Reconfigure existing emergency lighting circuits

* Reconfiguration of the emergency lighting circuits by redirecting the lighting circuits from
its current point of supply to the new UPS SDB’s

® Emergency lighting circuits shall be supplied as shown on the SDBs single line diagram

* Installation of new containment or wire ways shall where required be carried out. This
will generally be done where circuits are redirected to new points of supply.

* Installation of conductors/ lighting circuits shall where required be carried out. This will
generally be done where circuits are redirected to new points of supply.

e Emergency lighting that is currently being supplied from the existing generator set will
now be redirected to be supplied from the new SDB UPS section.

* New SDBs locations are discussed under Section 4.11.2

* Existing emergency lighting circuits shall be redirected from the existing DB to the new
UPS SDB sharing the same service duct.

* Installation of new light fittings for the new UPS room.

All electrical related conduit/ cable tray/ welded wire mesh basket/ cable ladders/ trunking
including bushes, locknuts, couplings, galvanized saddles, etc. within the factory facility and
technical areas, shall be galvanized and powder-coated black.

4.11.5 Small Power Installation

The scope of work covered under this contract is providing UPS power to the selected loads. The
selected loads are shown on the DBs single line diagram. New isolators and new switched socket
outlets shall be installed in the new UPS room.

No small power layout designs shall be done as part of this contract. There shall however be small
power circuits reconfiguration to ensure that the selected switched socket outlets in certain areas are
supplied from the standby generator.
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Before working on the small power installation, electrical supply shall be switched off, disconnected
and installation made safe. Small power installation shall include but not limited to, the following;

® The UPS load shall be supplied from the newly instalied standby generator

¢ Data centre heating, ventilation and air-conditioning (HVAC) shall be supplied from the
standby generator

® Auditorium and auditorium kitchen small power shall be supplied from the standby
generator

* All meeting rooms throughout the building shall have their small power installation being
supplied from the standby generator.

® Small power installation in UPS rooms shall be supplied from the standby generator

* Installation of new containment or wireways shall where required be carried out. This
will generally be done where circuits are redirected to new points of supply.

® Existing small power circuits for the selected load shall be redirected from the existing
DB to the new SDB Essential compartment sharing the same service duct.

All electrical related conduit/ cable tray/ welded wire mesh basket/ cable ladders/ trunking
including bushes, locknuts, couplings, galvanized saddles, etc. within the factory facility and
technical areas, shall be galvanized and powder-coated black.

4.11.6 Cable Ways and Containment or Wireways

Existing containment shall where possible be reused. New containment shall where required be
installed. The new containment shall be installed in ceiling space, walls as well as in the service duct.
Below is the new containment and the use thereof;

* Heavy duty cable ladder: Shall be used in ceiling spaces, service duct or risers to accommodate
the electrical cables.

® Heavy duty cable tray: Shall be used to accommodate smaller electrical cables to various sub-
distribution boards {SDBs) located throughout the building.

All electrical related conduit/ cable tray/ welded wire mesh basket/ cable ladders/ trunking
including bushes, locknuts, couplings, galvanized saddles, etc. within the factory facility and
technical areas, shall be galvanized and powder-coated black.

4.11.7 Earthing and Bonding

Low voltage installation including the UPS shall be earthed as required by applicable standards. The
UPS shall be earthed by specialist installers. Upon completion the specialist installers shall submit the
earthing diagrams for the UPS.

Soil resistivity test shall be carried out prior to earthing the UPS to determine the earthing
requirements and/ or method

Low voltage installation Type 1 (Class 1) surge arrestors will be provided in the main low-voltage
panel(s) of the installation. Type 2 (Class 11} surge arresters will be provided in all main distribution
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boards. The surge arresters will have a minimum rating equal to the maximum prospective short-
circuit current at the point of installation. All surge arrestors will comply with the requirements in IEC
61643 & 60364.

4.11.8 Temporary Power Supply

Where required, the contractor shall provide temporary power supply on site.

4.12 SUPPLY AND CONNECTION

The electrical supply for this project is at 400/230 Volt, S0Hz.
4.13 CONDUIT AND WIRING

Conduit and conduit accessories shall be galvanized plain end conduit in accordance with SABS 162,
763 and 1007 respectively.

PVC square ducting will be acceptable where exposed — prior approval to be obtained.

All conduits, regardless of the system employed, shall be installed strictly as described in the applicable
paragraphs of clauses 4 to 8 of Part 3 of the specification. Wiring of the installation shall be carried
out as directed in clause 9 part 3 of this specification.

Where plain end conduit is offered all switches and light fittings must be supplied with a permanent
earth terminal for the connection of the earth wire.

Lugs held by switch fixing screws or self-tapping screws will not be acceptable.
4.13.1 Power Trunking

Where necessary, the Contractor shall be responsible for the supply and installation of all power
trunking complete with corner pieces, end pieces, junction pieces, supply conduits, cover plates and
power outlets as specified and indicated on the drawings.

The power trunking must comply with SABS 1197. The Contractor must ensure that the power
trunking is installed to the satisfaction of the client’s representative before commencing with the
wiring of the power trunking. The installation of the trunking shall be done as per the manufacturer’s
requirements.

The power trunking sizes shall be as indicated on the drawings and bill of material.

4.14 POWER POINTS

Allow for the installation of power points and equipment as indicated on the layout drawings and bill
of quantities.

4.15 CABLES

Where necessary, the Contractor shall supply and completely install all distribution cables as indicated
on the drawings, and listed in the schedule of quantities.
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The storage, transportation, handling and laying of the cables shall be according to first class practice,
and the contractor shall have adequate and suitable equipment and labour to ensure that no damage
is done to cables during such operations.

On completion of installation of cable, the insulation resistance shall be tested to approval with an
approved “Megger” type instrument of not less than 500 V for low tension cables.

Earth continuity conductors are to be run with ali underground cables constituting part of a low
tension distribution system. Such continuity conductors are to be stranded bare copper of a cross-
sectional area equal to at least half that of one live conductor of the cable, but shall not be less than
4mm? or more than 70mm2. A single earth wire may be used as earth continuity conductor for two or
more cables run together, branch earth wires being brazed on where required.

4.16 DISTRIBUTION BOARDS

In addition to clause 14 and clause 15 of Part 3 of this specification the following shall also be
applicable to switchboards required for this service.

The existing distribution boards shall be retained. The electrical contractor shall ensure that all the
existing DBs comply with regulations, and shall issue a certificate of compliance, CoC for each
distribution board.

Where necessary, the face plates of the existing DBs shall be replaced with new. If the DB is supplied
from the standby generator the face plate shall be red, and the face plate of the DB supplied from the
UPS shall be blue.

The Contractor shall supply and install new distribution board as indicated on the drawings and
distribution board single line diagram. The distribution board shall comply with the project technical
specification in Part 5 of this specification, and be approved by the client’s representative. The
switchgear installed on the distribution boards shall be supplied from the reputable manufacturers or
suppliers like CBI, ABB, Schneider Electric, etc.

4.17 SCHEDULE OF LIGHT FITTINGS

The light fittings and accessories are to be according to the project technical specifications in Part 4
and shall be approved by the client’s representative.

Type A: 53W surface mounted weatherproof linear LED light fitting. The body of the light
fitting shall be reinforced polyester, light grey with stainless steel fixings. The diffuser
shall be highly effective, opal diffuser with low glare qualities. The lamp shall be high
powered, low energy consumption LED with the colour temperature of 4000K. The
light fitting shall have a 5 year warranty, full replacement.

Type J: Single sided surface mounted Emergency Exit Signage complete with 2W LED. The sign
shall have a polycarbonate body and shall have a perspex diffuser with green ‘EXIT’
sign. The Exit sign shall have maintained 3 hour battery operation. The Exit sign shall
be Cosine/ EXT/ 2W/ RM or similar and equivalent, approved.
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Type K: Double sided Emergency Sign complete with 2W LED. The sign shall have a
polycarbonate body and shall have a perspex diffuser with green ‘running man’
pictogram. The signage shall have maintained 3 hour battery operation. The Exit sign
shall be Cosine/ EXT/ 2W/ RM or similar and equivalent, approved.

4.18 SCHEDULE OF POWER POINTS

The schedule of power points shall be as discussed in the document under Section 4.11.5.

4.19 SCHEDULE OF CABLES, CONDUIT AND WIRING

The schedule of cables, conduit and wiring shall be as shown on drawings, bill of quantities and as
specified elsewhere in this specification.

4.20 SCHEDULE OF DISTRIBUTION BOARDS

The indicated fault current rating (kA) is the minimum value that the switchgear must comply with for
connecting to the busbars of the respective distribution boards.

The DBs shall be labelled as per SANS 10142-1 requirements.

The distribution boards shall be as shown on the attached single line drawings.

4.21 SUMMARY OF SWITCHGEAR AND CIRCUITS

Switchgear and circuits shall be as shown on distribution boards single line diagrams. The switchgear
installed on the distribution boards shall be supplied from the reputable manufacturers or suppliers
like CBI, ABB, Schneider Electric, etc.

4.22 BUILDING COMPLIANCE

The electrical contractor shall ensure that all the existing distribution boards (DBs) that the contractor
will need to work on when executing their scope of work, if those DBs are not compliant with current
regulations, will be refurbished and made compliant with current regulations. The electrical contractor
will inspect and physical test those DBs. A provisional sum has been made in the bill of material for
ensuring that the DBs touched by the electrical contractor are made compliant with current
regulations. This section of the specification will be discussed further between the appointed electrical
contractor, the client representative and the engineer.

Ensuring that the existing DBs comply with regulations shall involve neatening the wiring and
connections to respective DBs. Furthermore, it shall involve replacing old or obsolete switchgear with
new. Where old switchgear is replaced with new, the new switchgear shall be identical or equivalent
to the old one in terms of the make or brand, voltage rating, current rating, number of phases of the
switchgear, and fault level rating.

The electrical contractor shall work closely with the engineer to ensure that only work necessary to

make the installation compliant is executed. Where the contractor identifies the non-compliance in
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the electrical installation, the contractor shall bring that to the attention of the engineer and await
the instruction from the engineer to proceed with the remedial work.

The tenderer shall familiarize themselves with site prior to submitting this tender. Should the
contractor be unsure of what needs to be done, a request for clarity shall be issued by the tenderer.
The engineer and/ or the client representative shall not entertain claims from the contractor that is
due to the contractor’s negligence.

4.23 BUILDER’S WORK

Builder’s work shall include making penetrations through the floor slabs and walls or beams and
making good where there might have been chasing work. However, the contractor is to take note that
chasing of walls, where permitted shall be limited. The contractor shall request permission to chase
before chasing. The builder’s work may also include installation of sleeves for electrical cables as may
be necessary.

THE ELECTRICAL CONTRACTOR MUST TAKE NOTE THAT SINCE THE ELECTRICAL CONTRACTOR IS THE
MAIN CONTRACTOR, THE APPOINTED ELECTRICAL CONTRACTOR WILL CARRY OUT BUILDER’S WORK
AS AND WHEN REQUIRED. THIS WILL INCLUDE DOING BUILDER’S WORK FOR THE AIR-
CONDITIONING SPECIALIST SUBCONTRACTOR. BUILDER’S WORK SHALL BE DONE BY THE QUALIFIED
PERSONNEL. NO POOR QUALITY WORKMANSHIP WILL BE ACCEPTED.

4.24 HEATING, VENTILATION AND AIR-CONDITIONING (HVAC)

Air-conditioning unit will be installed in the UPS room. Below is the specification outlining the
requirements of the air-conditioning unit and installation thereof.

GENERAL DESCRIPTION

4.24.1 Air-conditioning Installation
UPS ROOM:

Supply, installation, commissioning and 12 months guarantee with free service and maintenance
during the guarantee period of the Under-ceiling cassette systems, to the renovation of IMT Building.

The work entails new energy efficient AC systems to the UPS room.

Air-conditioning contractor is responsible to prepare builders work drawings for this and any other
openings he requires.

The UPS room will be air-conditioned by inverter split type, Underceiling cassette with wall mounted
controller.

Fresh air is supplied to the indoor unit in accordance with the amount specified by the National
Building Regulations (NBR) wall mounted fan is to be used and should be priced complete with filters
in sliding frame
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All refrigerant piping systems are to be properly installed and be of hard drawn copper unless
otherwise suggested by the manufacturers of the units. Every refrigerant circuit is to be properly leak
tested, vacuumed, and charged with environmentally safe refrigerant, such as R410 or R407C.

R22 gas is prohibited.
A certificate for the safe handling of refrigerants will be required from the A/C contractor.
All condensate drain piping is to be Upvc and taken to nearest drain points as indicated on drawings.

Some units require condensate pumps (where indicated or whenever drainpipes are longer than 10m)
and longer pipes.

All electrical power requirements for a/c units are to be supplied power and an isolator by the electrical
sub-contractor. Isolators will be installed adjacent to each condenser unit on the roof or mounted on
the wall.

Wiring from the isolator to the condenser unit, and from the condenser unit to indoor unit is the
responsibility of the A/C contractor.

A COC certificate will be required from the A/C contractor in terms of all the electrical works he carries
out related to the A/C installation.

The Under-ceiling units should come with stainless steel drip tray complete with condensate piping.

4.24.2 Fresh Air Ventilation Systems
Fresh air is supplied from outside and through wall mounted fan louvres into UPS room

The wall mounted fresh air fan should be directly connect to the indoor unit with filter in sliding frame
Power and an isolator will be provided by others.

NOTE: A fan to be of the low noise type.
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4.24.3 Equipment Schedule
DX Split Type Air Conditioning Units

UPS
CCu-01, 1 Under 3.7 4.7 2.3 300 90 230 0.5 0.5 40 | A single-phase isolator
02 Ceiling /1/ shall be supplied at the
Cassette 50 unit, by others. Minimum
Indoor fresh air requirement
Unit 28¢/s

4.24.4 General ltems
The Contractor is responsible for:

® Producing shop manufacturing and builder’s requirement drawings prior to manufacturing
any equipment. Drawings are to be approved by the consultant.

¢ All equipment specifications must be submitted to the Engineer for approval prior to ordering
any equipment.

® Ensuring that he has taken out adequate insurance to cover transport, rigging, lifting of
equipment and theft or damage to equipment on site.

® Attending regular site meetings as required by the Client, Main Contractor or the Consulting
Engineers at a time and date to be specified.

® Providing free samples of grilles/louvres for approval by the Architect, Client and Consulting
Engineers.

® Providing a 12-month free service and maintenance during the 12 months guarantee period.

e Handing over the installation to the client once the Consulting Engineers have accepted the
installation.

* Training the Client’s representative in the correct operation of the system installed.

¢ Investigate the service runs prior to making any ducting or installations in order to avoid
clashes with any other service.

® Take precaution for floors, carpets and walls by using plastic sheets or boards during ceiling
work that might affect office areas or public areas.

® Provide a quality assurance and safety Procedures Manual.
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* Adhering to the Armscor's regulations as regards, security, loading, delivery, etc.

¢ The Project Engineer of the mechanical contractor to confirm in writing that each ventilation
and air-conditioning system has been inspected and has been installed to the specifications

* Al flanged joints of ducts are sealed with an approved sealer suitable for the application.

* Refrigerant to be used shall be ozone friendly such as R410A, R407C, R134A and all technical
staff shall be trained in the safe handling of refrigerants.

4.24.5 Design Conditions

a. The A/C units’ systems have been designed to the following parameters:
Cape town ambient:

SUMMER: 32 deg Cdb /22 deg C
WINTER: OdegC

UPS
Indoor conditions:

SUMMER: 18°C + 1.5°C: relative humidity: 50% +5% (Humidity is not controlled)
WINTER: 20°C + 1.5°C

b. Altitude

The site is approximately 9m above sea level.

c. Noise Levels

The room noise level generated by the system shall not exceed 40 dbA in the shops or other areas.

4.24.6 The Site

The Contractor is responsible The site is located at Armscor IMT Building is situated at Martello Road
in Simon’s Town in the Western Cape.

4.24.7 Painting and Equipment Identification
The contractor is responsible for painting

e All support brackets and fixings prior to erection.

* All metal work which is not otherwise protected against corrosion.

® Matt black finishes to ducting visible through grilles

* All items of equipment shall be labelled, and such identification shall be compatible with the
corresponding label on any switchboards controllers or equipment.
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4.24.8 Painting and Equipment Identification

a. The A/C Contractor is responsible for the following:
® Producing wiring diagrams via the information in this tender document and from
drawings issued with this document.
® Submitting the wiring diagrams for approval prior to manufacturing any DBs.
* Allfield wiring and accessories associated with his equipment.

e To wire to and from isolators to his equipment and to provide the regulatory safety
starters and overload relays for fans.

® All remote isolators, switchgear with overload protection and motor protection to
remote equipment, he supplies power to from his own distribution boards (DB) and when
supplied power and an isolator by others.

* Toinstall the equipment to normal good practice and to the local safety regulations.
® Use conduits or cable trays to support all wiring.

® Provide all requirements for the installations he is to undertake in accordance with the
Standard Specification for Electrical Installations and Equipment pertaining to
Mechanical Services.

e All control wiring to be installed in uPvC conduiting, and generally be supported on
ducting, trusses or the concrete slab.

b. By site Electrical Contractor

Supply of the required single phase 220 V or 3-phase; 400V; 50Hz cables to the relevant HVAC controller
boards.

4.24.9 Alternative Equipment
The main tender offer must be based on the equipment listed in the equipment schedules as described
herein.

Unless specifically stated at the end of this clause, the Tenderer may offer alternative equipment. Any
alternative equipment that differs to that listed must be detailed separately and be submitted with
the tender. The Contractor shall furnish all relevant technical and financial data, including local
content, for tender adjudication purposes.

Equipment and material specifications that may differ from those indicated:
Grilles, Fans etc shall be submitted for approval.

4.24.10 Provision of Surety for the Client/ Penalties
Penalties will be applied as per the contract conditions.

4.24.11 Retention
Refer to contract conditions.

45



4.24.12 Twelve Months Free Service
The Contractor is to guarantee the installation for a period of 12 months and provide free service and
maintenance for this period. Monthly services are required.

The guarantee start date takes effect on the day the installation is handed over to the Client.

The Client Representative must sign monthly service report sheets on site as proof of the monthly
service-taking place. These must be copied to the consultant for record purposes.

Should the consultant not receive the service reports, it will then imply that the guarantee and
service period has not yet commenced, and that the effective commencement date of the guarantee
period is extended.

4.24.13 Work by Others
No work or equipment will be provided by others for the Contractor other than items indicated in
Clause 4.24.14 and in the Builders work clause.

Any requirements to undertake the full scope of works for this project must be provided by the Air-
conditioning Contractor. This includes scaffolding and the relevant insurance for construction work.

4.24.14 Provision by the Client
The Client may make provision for the following:

¢ Area for the storage.
* Removal of existing services

4.24.15 Quality of Installation/ Disturbance/ Overtime
Any work undertaken must be to the highest standard of quality and workmanship and must always
be visually appealing.

4.24.16 Drawings, Operating and Maintenance Manuals
Three sets of these documents are required and will be treated as deliverables with the same
importance as the installation itself.

4.24.17 Cleaning Up After The Day’s Work Manuals
It is the responsibility of the HVAC Contractor to clean up after each day’s work.

4.24.18 After Hours Work
All work is to be performed during normal hours; any after hour’s work that may be required is to be
coordinated with the Client and will be at no additional cost to the contract.

4.24.19 Testing and Commissioning
All mechanical systems must be tested by the Contractor for design compliance prior to the
Engineer, Client and Project Manager been asked to witness any tests.

All commissioning data must be recorded and issued to the Engineer for verification purposes.

This data should form part of the Operating and Maintenance Manuals.
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The following tests and commissioning data must be performed and recorded:

(a) Air quantity etc
(b) Electrical checks and safeties

(c) Air quantity of each fan using a Pitot tube traverse.

In all cases, system schematics must accompany every test with the Commissioning Engineer's
signature.

4.24.20 Lifting and Hoisting Equipment

The mechanical contractor is to aliow for lifting and rigging all his equipment into position. He must
arrange for delivery, offloading, rigging, and lifting his equipment into position and must liaise with the
client, project manager, and consultant.

He is to take out adequate insurance for these operations and check that the roadways within the

building complex can take the truck loads.

4.2421 Programme

The mechanical contractor is to refer to the programme provided with the contractual documents and
satisfy himself that he agrees with the completion dates.
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5. PROJECT TECHNICAL SPECIFICATION

5.1 GENERAL

This Technical Specification covers the general electrical installation for the Design and Installation of
UPS at The Armscor IMT Building at Simons Town, Western Cape project.

5.2 QUALITY OF MATERIAL

Only material of high quality and suitable for the climatic conditions of the site shall be used and shall
be subject to approval of the ENGINEER. All material shall conform in respect of quality, manufacture,
tests and performance, with the requirements of the SABS or where no such standards exist, conform
to the appropriate current Specification of the British Standards Institution. Materials manufactured
in South Africa shall as far as possible be used and where applicable shall bear the SABS mark.
Imported materials shall comply with the requirements of the appropriate B.S. or L.E.C. specification.
All materials shall be suitable for the conditions under which the materials are installed and used.
Should the materials or components not be suitable for temporary use under site conditions, then the
Domestic Sub-Contractor shall at his own cost provide suitable protection until these unfavourable
site conditions cease to exist.

5.3 FIXING OF MATERIALS

5.3.1 Responsibility

It is the responsibility of the Domestic Sub-Contractor to position and securely fix conduits, trunking,
cables and cable ladders, switchboards, fittings and all other equipment or accessories as required for
the installation. The Domestic Sub-Contractor shali provide and fix all supports, clamps, brackets,
hangers and other fixing materials.

5.3.2 Welding

Supports, brackets, hangers, etc. may only be welded to steel structural members where prior
permission has been obtained.

5.3.3 Screws and bolts
Where holes in equipment to be fixed already exist, boits and fixing screws shall be used.
5.3.4 Wall plugs

Where the fixing holes in brick or concrete walls are similar than 10mm diam. and where the mass of
the equipment is less than 15kg, wall plugs may be used to fix conduits, cables and other equipment.
Aluminium, fibre or plastic plugs only may be used. Wooden plugs are not acceptable. Plugs installed
in seams between bricks are not acceptable. A masonry drill of the correct size shall be used to drill
holes for plugs. Round-headed screws shall be used throughout.
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5.3.5 Anchor bolts

Where the fixing holes are 10mm and larger or where the mass of the equipment is 15kg or more,
equipment shall be fixed by means of expanding anchor bolts.

5.4 SWITCHBOARDS
5.4.1 SUPPLY OF SWITCHBOARDS

The Domestic Sub-Contractor shall supply and install all the boards shown on the drawings.

5.4.2 General

All switchboards shall be of ample size to accommodate all the specified switchgear with allowance of
30% of space for future switchgear.

The Domestic Sub-Contractor shall ascertain the exact position of switchboards and shall arrange
timeously for the installation of cable sleeves, openings in the structure and flush draw trays behind
switchboards where applicable.

In general wall mounted switchboards shall be mounted 1400mm above finished floor level -
measured to the centre of the switchboard. The upper ends of switchboards may not be higher than
2.2 metres above finished floor level.

5.4.3 Construction of flush mounted switchboards

a. Bonding trays

Bonding trays for flush mounted switchboards shall be of rigidly constructed 1.6mm thick galvanized
steel, braced and re-enforced. Formed gussets shall be provided at the corners. All the tray joints
shall be properly welded. A brass or cadmium plated steel earth connecting stud and nut shall be
provided. No flush mounted switchboards shall be installed in walls less than 230mm in thickness.

b. Architrave frame

The architrave frame shall be of 1.6mm thick sheet steel with bevelled edges. The architrave frame
shall accommodate the chassis, panels and doors. The architrave shall overlap the bonding tray by at
least 25mm on each side. The architrave frame shall be fixed to the tray in such a fashion to allow for
depth adjustment and irregularities of the wall.

c. Chassis

The chassis for mounting of switchgear shall be of rigid construction and shall be fixed securely to the
architrave frame or bonding tray by means of bolts screwed into tapped holes or bolts and nuts. Self-
tapping screws are not acceptable. The chassis position shall be adjustable in the horizontal plane.
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d. Panel

A stiffened panel manufactured of 2.00mm thick sheet steel shall be installed in the architrave frame
for flush mounting of switchgear. The panels shall have machine punched slots for housing the
specified and future switchgear, instruments, fuse holders, isolating switches, indicator lamps, etc.

Blanking plates shall be provided in positions where future switchgear will be installed. The distance
between the inside of the closed doors and the panel shall be not less than 40mm. No equipment
may be mounted on the panel.

e. Fixing of panels

The panel for each switchboard shall be secured to the architrave frame by means of 6mm chromium
plated studs. Alternatively, the panel may be secured to the architrave frame by means of two pins
at the bottom and a latch or lock at the top of the panel. Self-tapping screws will not be allowed.

Where it is required that equipment be mounted on the panel, the panel shall be securely hinged to
the switchboard frame.

f. Doors

Where specified, switchboards shall be equipped with doors. The doors shall be of a smooth flat finish
suitably braced to ensure stiffness and when in the closed position, shall be flush with the architrave
frame. The doors shall be of 1.6mm sheet steel. The door width shall not exceed 600mm. Doors
exceeding 450mm in width or height shall on all four sides be bent inwards to ensure stiffness. The
corners shall be welded and smoothed.

g. Door handles and catches

All switchboard doors shall be equipped with lockable handles and catches. Where lockable doors are
required and in all cases where the switchboard doors are higher or wider than 450mm, handles
consisting of a pushbutton-and-handle combination with spring loaded latch or rotary handle-and-
catch combination shall be installed.

Switchboard doors smaller than 450mm in height and width may be equipped with spring loaded flush
mounted ring type latches. Square key operated catches are not acceptable.

5.4.4 Construction of surface mounted switchboards
a. Switchboard tray

Surface mounted switchboards shall be equipped with a 1.6mm sheet steel re- enforced tray. Securing
lugs shall be provided to fix the tray to walls or any other structure. A solid brass or cadmium plated
steel connection stud and nut shall be provided.
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b. Construction

All joints shall be securely welded. The tray shall be square and neatly finished without protrusions.
The front tray sides shall be rounded with an edge of at least 20mm to accommodate flush doors.

The requirements for chassis, panels and doors shall be as specified for flush mounted switchboards.
The doors shall be hinged and shall fit flush in the frame in the closed position.

Wall-mounted surface switchboards shall accommodate top or bottom entry incoming and outgoing
cables and circuits.

5.4.5 Mounting of equipment
a. Access

All equipment, busbars and wiring shall be completely accessible when the front panels are removed.
b. Mounting of chassis

The chassis of flush mounted and surface mounted boards shall be mounted on the tray, leaving
sufficient space for wiring between rows of equipment and on the sides. This space shall also be
adequate to pass the supply cable behind the chassis to connect to the main switch without making
use of sharp bends.

¢. Mounting of circuit breakers

All moulded case circuit breakers shall be flush mounted with the toggles only protruding. Miniature
circuit breakers may be installed in clip-in trays mounted on the frame. All other circuit breakers shall
be bolted to the frame. Special provision shall be made for large main switches when designing the
framework. Circuit breakers shall be installed so that the toggles are in the up position when "ON"
and down when "OFF".

d. Instrumentation

All metering instruments shall be mounted flush in the front panel unless otherwise specified. In
certain instances it may be required that instruments be mounted flush in the door. In these instances
the back of meters shall be covered by removable covers of isolating material fixed to the door to
protect the terminals of instruments and to prevent accidental contact.

Fuses for instrumentation shall be mounted in an easily accessible position and marked clearly.
Equipment mounted normally in an easily accessible position and marked clearly. Equipment
mounted normally on the surface, e.g. time switches and relays, shall be mounted behind the front
panel. In these cases hinged access panels shall be provided in the front panel.
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e. Mounting of fuses

Fuse holders shall be mounted semi-recessed in the front panel so that fuses can readily be changed
without removing the front panel.

f. Control equipment

All equipment performing control functions, e.g. control relays, not requiring adjustments, shall be
mounted behind the front panel.

g. Mounting of busbars

All busbars shall be installed horizontally or vertically with the longer side of the section in the vertical
plane. Busbars must be supported on resin insulators. It is of prime importance that mechanical
stressing under short circuit conditions be considered when busbar supports are designed.

All busbars other than main busbars shall be mounted on suitable insulators or directly on circuit
breaker terminals. Busbars shall be mounted at least 150mm away from the nearest equipment.
Special attention should be given to spacing between fuse switches and busbars.

h. Covering

The main busbars shall be covered with coloured heat-shrinkable PVC. The colour shall correspond to
the colour of the supply phase. Busbars may alternatively be covered with two coats of coloured
insulation paint if approved by the Engineer.

5.4.6 Connections
All conductor ends shall be fitted with crimped lugs which are bolted to the busbar.
a. Neutral busbars

Neutral conductors for circuits protected by a single pole circuit breaker of fuse switch shall be
connected to a neutral busbar mounted in a suitable position. The neutral busbar shall have a cross-
section of at least 6 x 25mm and shall be long enough for the lugs of all the neutral conductors to be
bolted separately to the busbar without overlapping the lugs.

b. Earth bars

Each switchboard shall be provided with a normal “Building” earth bar and a separate insulated
“Clean” earth bar. Earth bars shall be installed in convenient positions along the entire length of the
switchboard. “Building” Earth bars shall be bolted directly to the framework but “Clean” Earth bars
shall be mounted on resin insulators. Earth busbars shall have a minimum cross-section 6 x 20mm and
shall be installed in a suitable and easily accessible position over the full width of the board. 6mm
Diam. holes shall be provided in the busbar at 25mm centres. All earth conductors shall be connected
individually to the earth busbars. The holes provided shall be drilled on site to accommodate the bolts
and nuts. Spare bolts and nuts need not be supplied.
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All non-current carrying metal parts of the board, e.g. framework, panels, transformer cores, metal

covers, etc. shall be bonded to the “Building” Earth bar.

The earthing reticulation shall be installed as part of this scope of work, with the termination of the
earthing reticulation cables in the sub-distribution boards falling within the scope of this contract.

¢. Bolts and nuts

Cadmium-plated steel bolts only may be employed at connecting points. All bolts shall be provided
with spring washers. Hexagonal nuts shall be used. The largest possible size of bolts that will fit into
holes in lugs and fixing holes of equipment, shall be used in every instance. Bolts shall be of sufficient
length so that not more than two threads protrude beyond the nut.

d. Switchgear

All switchgear supplied and installed by the Contractor shall be MERLIN GERIN or CBI switchgear rated
minimum SkA r.m.s, or as specified on the schematic diagrams.

5.4.7 Wiring
a. Current ratings

The current rating of conductors for the internal wiring shall be sufficient to carry the maximum
continuous current that can occur in the circuit. This value shall be determined from the circuit
breaker or fuse protection of the circuit.

b. Internal wiring

Standard 600V grade PVC insulated stranded annealed copper conductors to SABS 150 shall be
employed for the internal wiring of switchboards.

All wiring shall be arranged in horizontal and vertical rows and shall be bunched and strapped using
"Hellerman" or similar strapping.

Under no circumstances may PVC adhesive tape be used for the bunching of conductors or for the
colour identification of conductors.

Bunched conductors shall be neatly formed to present a uniform appearance without twisting or
crossing the conductors. Conductors leaving harnesses shall be so arranged that they are adjacent to
the chassis. These conductors shall first be led in the same direction as the conductors in the harness
and shall then be bent over the top of the harness and progress to its final destination.

Conductors to hinged panels and doors shall be secured on both the door and the frame and shall be
looped between the two points. The loop shall be arranged to produce a twisting motion when the
door is opened or closed. A flexible protection sleeve shall be installed over the conductors.

All wiring between different panels within the same switchboard shall be separately bunched.
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Grommets shall be installed in each hole in the metalwork through which conductors pass.

All wiring shall be installed away from terminals, clamps or other current carrying parts. Wiring shall
also be kept away from exposed metal edges or shall be protected where they cross metal edges.

Conductors may be joined at equipment terminals or numbered terminal strips only. Ferruled and
taped or other connections are not acceptable.

Where conductors change direction, smooth bends shall be formed with a radius of at least 5 times
the outside diameter of the conductor or harness.

Where neutral connections are looped between the terminals of instruments, it is essential that the
two conductor ends be inserted into a common lug and are crimped or soldered together in order that
the neutral connection is not broken when the conductors are removed from one of the instruments.

Wiring should be confined to the front portions of switchboards as far as possible for ease of access.
This requirement is important for wiring between circuit breakers with a rating of less than 30Amp
and the associated main circuit breaker as well as the wiring from circuit breakers to lighting and
socket outlet circuits.

¢. Load End Connections

The supply end connections to equipment shall as a rule be at the top and the load end connections
at the bottom. Where the load and supply ends of the mains circuit breaker of a switchboard are not
indicated the load may be connected to the top end only if the wording "LINE" and "LOAD" is correctly
indicated on the circuit breaker.

d. Wiring to circuit breakers

Loop connections may only be installed for a maximum of two outgoing circuits. Where there are
more than two outgoing circuit busbars shall be used and equipment connected individually to
busbars. Where MCB's are mounted in a continuous row and supplied by busbars connected to each
MCB, each busbar shall be supplied by a separate conductor. This conductor shall be connected to
the busbar by means of a separate lug and not via an MCB terminal.

e. Conductor terminations

All conductors terminating on meters, fuse holders and other equipment with screwed-on terminals
shall be fitted with lugs. The lugs shall be soldered or crimped to the end of the conductor. Sufficient
insulation shall only be stripped for the end to fit into the terminal. Strands may not be cut from the
end of the conductor.

f. Identification

The colour of the conductors for all 230V circuits shall correspond to the colour of the supply phase

for that circuit. Neutral conductors shall be black. All other conductors in the board, supplying control

circuits, etc. shall be coded in colours other than those specified above. A colour code shall be devised

for each board and the colour code shall be shown on the wiring diagrams. All conductors that
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terminate at terminal strips and all conductors used for the internal wiring of the switchboard, shall
further be identified at both ends by means of double cable marking ferrules. PVC or other tape is not
acceptable. The numbers on the markers shall also be shown on the wiring diagrams.

5.4.8 Paint finish
a. Finish Required

Metal components of the framework, panels and chassis shall be finished with a high quality paint
applied according to the best available method. Baked enamel, electro-statically applied powder
coating or similar proven methods may be used. Care shall be taken to ensure that all edges and
corners are properly covered.

b. Colour

The colour shall be as requested by the Engineer.

Before the installation is handed over the Domestic Sub-Contractor shall ensure that all paint surfaces
are clean and undamaged.

c. Labelling

Care shall be taken to ensure that all equipment is fully and accurately labelled. Engraved plastic or
ivory strips shall be used throughout. The strips shall bear black lettering on a white background.

d. Equipment identified

All equipment on switchboards shall be identified with the necessary labels. The circuit numbers shall
appear at all grouped single pole circuit breakers. The abovementioned circuits shall be identified on
a legend card, which shall be installed on the inside of the switchboard door, or in any other position
where it can conveniently be observed. All fuses including instrument fuses shall have labels stating
function, fuse rating and duty or type where applicable. All other equipment shall be identified
separately and their functions shall be clearly indicated.

Where cascading of circuit breakers occur in a distribution board, a suitable label of notification must
be provided.

e. Fixing of labels

Engraved strips shall be secured by means of brass nuts and bolts or slotted label holders. Self-tapping
screws will not be allowed. Labels shall not be glued to the switchboard or stuck onto the switchboard
with double-sided tape. Sufficient fixing bolts shall be provided to prevent labels from warping.

f. Testing

The Engineer shall be notified when the mechanical construction of the switchboard i.e. frame, panels
and base frame, is completed in order that he or his representative may inspect it at the factory.
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5.49 Drawings

a.  Drawings for approval

dimensions ang the construction of the boargs. The positions ang method of fixing of
busbars shaj| be shown.
e Ajl labeHing information On a separate sheet,
* The make, Catalogue numper and Capacity of gy equipment sych as isolators, Circuit
breakers, fuses, cohtactors, etc.
The approval of drawings shall not relieve the Sub-Contractor of his responsibih’ty to the Owner to
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5.4.10 Completion

The Contract shall be regarded as incomplete unless all tests have been conducted successfully and
all drawings and manuals have been handed to the Engineer.

5.5 CABLES

The Sub-contractor shall supply and install all the low voltage cables as indicated on the drawings &
cable schedules. This contract will include the termination of these cables into the sub-distribution
boards. Any additional cables that may be required as part of this contract will comply with the
following requirements. All the cables to be used shall be earth continuity conductor cables.

5.5.1 MANUFACTURE

The Domestic Sub All cables shall consist of high conductivity annealed or hard-drawn stranded copper
conductors, PVCinsulated, twisted together, bedded, sheathed with PVC (preferably black), armoured
with a single layer of galvanized steel wire, bedded and served with an extruded PVC outer sheath.
The cables shall be manufactured to SANS 1507 of 1990 as amended.

5.5.2 Cable glands

Glands to be used for terminating PVC/SWA/PVC insulated cables, shall be of the adjustable type,
suitable for general purpose 600/1000 volt cable.

Non-watertight glands shall easily be converted to watertight glands by means of a waterproofing
shroud.

The glands shall be of copper plated heavily tinned bronze or brass, and shall consist of a barrel with
a cone nut carrying a cone bush screwed into one end, and a hot tinned steel nipple with a heavy
galvanized steel locknut screwed into the other end.

A round groove shall be provided on the cable entrance side of the barrel to accommodate the upper
rim of the waterproofing shroud.

5.5.3 Installation of Cables
a. Competence of personnel

It is a definite requirement that the Domestic Sub-Contractor shall only instruct competent personnel
to install and connect the various cable types.

b. Standards

All cables used shall conform to the relevant SABS specifications and shall be installed, protected and
terminated according to approved methods in compliance with the manufacturer's requirements.
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¢c. Minimum sizes

Cables with conductors smaller than 2.5mm? may not be used except for control wiring. Where cables
are grouped together the minimum conductor size shall be 2.5mm?.

d. Joints

All cables shall be supplied and installed without joints unless written approval is obtained from the
Engineer.

Where joints are allowed the best available technique for the specific cable type shall be applied.

Cables shall be joined in cable boxes filled with hard-setting compound or with epoxy-resin cast joints.
All joints shall be fully water and air tight.

e. Termination

All cable ends shall be terminated with approved glands ensuring a watertight connection between
the sheath, gland and equipment.

The glands to be used shall be constructed so that the armouring of the cable is clamped between two
bevelled cones with a screw-clamp.

The cable gland shall be screwed to the gland plate or equipment and fixed with a locknut.
Cable cores shall be connected to the equipment with suitable lugs.

Cable ends shall be supplied with the necessary earth connections.
f. Slack

Slack of at least 2m shall be allowed at both ends on cable routes with a length in excess of 15m.
g. Grouping of cables

Cables have been sized in accordance with the grouping correction factors applicable to SANS 10142.
Cables may therefore be bunched on cable trays or in sleeves.

h. Cables on different levels

Where parallel cable runs are installed at different levels (e.g.: on parallel cable trays) and where the
spacing of the layers is not specified, a minimum spacing of 300mm shall be maintained.

i. Cables for other services

Cables for telephone, communication systems and other low voltage systems (less than 50V) shall be
separated from power cables. Where armoured cables are used for such other services, they shall be
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installed in separate cable trays or shall other- wise be at least 1m away from power cables. Where
unarmoured cables are used for these other services, they shall be installed in separate conduits or
metal channels.

j.  Fixing of cables

Cables may be installed in one of the following ways:

Clamps

Suitable clamps (cleats) which will secure cables without damage shall be used. Clamps shall consist
of adjustable metal wings which clamp to a metal support, or consist of two halves that are bolted
together. The correct clamp size to fit the cable shall be used. Cables of different sizes may only be
fixed by a common clamp if the clamp is specially made to accommodate the various cables.

Distance between fixings

The maximum spacing between cleats (clamps) to which cables are fixed in horizontal and vertical
cable routes shall be determined from the table below. Additional cleats shall be installed at each
bend or offset in the cable run. The maximum distance between supports or cleats for multicore
control cables shall be 30 times the outside diameter of the cable with a maximum spacing of 900mm
for the armored cables.

Sleeves

Where cables penetrate floors, walls or other structural elements, suitable sleeves shall be provided.
Both ends of the sleeves shall be sealed with a non- corrosive, watertight non-hardening compound.

k. Earth conductor

Earth continuity conductors shall be installed with all cables. The earth continuity conductor shall
consist of a bare stranded copper conductor for the “Building” Earth, and a PVC insulated stranded
conductor where a "CLEAN” Earth is required.

Unless otherwise specified, the cross-sectional area of the earth conductor shall be equal to one half
that of one current carrying conductor but shall not be less than 2.5mm2 and need not be more than
70mm?. A single conductor may be used where parallel cables supply the same load. A single
conductor may be installed serving a group of underground cables.

The earth conductors shall be connected to the appropriate earth bars of the switchboards to which
the associated cables are connected.

. Identification of cables

All cables shall be identified at both ends and at all joints according to a code or number system. These
numbers shall appear on the as-built drawings.

Cables shall be marked with non-deteriorating bands with raised or punched numbers.
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5.6 CABLE TRAYS, LADDERS AND WIRE MESH TRAYS

The Domestic Sub-Contractor shall supply and install all cable trays or ladders required for electrical
cables as well as all wire mesh trays required for electronic services cables and the necessary supports,
clamps, hangers, fixing materials, bends, angles, junctions, reducers, T-pieces, etc.

5.6.1 Traytype

Unless otherwise specified, all cable trays shall be heavy duty type perforated galvanized cable trays.
5.6.2 Wire mesh trays

Wire mesh trays shall be medium duty hot-dipped galvanized type.

5.6.3 Supports

Trays and ladders shall be supported at maximum intervals of 900mm. In addition trays and ladders
shall be supported at each bend, off-set and T-junction.

5.6.4 Joints

Joints shall be smooth without projections or rough edges that may damage the cables. The Domestic
Sub-Contractor will be required to cover joints with silicon or other hardening rubberised or plastic
compounds if in the opinion of the Engineer joints may damage cables. Joints shall as far as possible
be arranged to fall on supports. Where joints do not co-coincide with supports, joints shall be made
by means of wrap- around splices of the same thickness as the tray and at least 450mm long.

The two cable tray ends shall butt tightly at the centre of the splice and the splice shall be bolted to
each cable tray by means of at least 8 round head bolts, nuts and washers. Splices shall have the same
finish as the rest of the tray.

5.6.5 Fixing
Trays shall be securely bolted to supports to avoid cables being damaged during installation.
5.6.6 Fixing of the structure

The supports for cable trays and ladders shall in all cases be securely fixed to the structure by means
of heavy duty, expansion type anchor bolts. It is the responsibility of the Domestic Sub-Contractor to
ensure that adequate fixing is provided since cable trays and ladders that work loose shall be rectified
at his expense.

5.6.7 Accessories

Purpose-made horizontal and vertical bends, T-junctions and cross connections shall be supplied by
the Domestic Sub-Contractor. The dimensions of these connections shall correspond to the
dimensions of the linear sections to which they are connected. The inside dimensions of bends shall
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be large enough to ensure that the allowable bending radius of the cables is not exceeded. Sharp
angles shall have a 45° cornice. All accessories shall be galvanized.

5.6.8 Installation of cables

Electrical cables shall be installed by the Domestic Sub-Contractor adjacent and parallel to each other
on the trays. Horizontal trays and ladders shall in general be installed 450mm below slabs, ceilings,
etc. to facilitate access during installation.

Data/telephone cables shall be supplied and installed by others.
5.6.9 Earthing

Metal trays and ladders shall be bonded to the “Building” Earth bar of the switchboard to which the
cables are connected. Additional bare copper stranded conductors or copper tape shall be bolted to
the tray or ladder where the electrical continuity cannot be guaranteed.

5.6.10 Painting

No painting of trays or ladders shall be required.

5.7 TRUNKING INSTALLATION

Trunking shall be installed as indicated on the drawings. All trunking and trunking accessories shall be
similar or equal Cape Support Systems and shall be galvanized. All electrical related conduit/ cable
tray/ welded wire mesh basket/ cable ladders/ trunking including bushes, locknuts, couplings,
galvanized saddles, etc. within the factory facility and technical areas, shall be galvanized and powder-
coated black. Trunking shall be installed complete with clip-on galvanized metal covers. Adjoining
lengths shall be correctly aligned and securely joined by means of connection pieces that are pop-
rivetted to both abutting sections. All adjoining sections shall be of identical rectangular section and
shall butt tightly. Covers shall fit tightly across the joint.

Trunking shall be installed open end up wherever possible, but where it is installed on its side or in
vertical runs all conductors shall be retained by means of metal clips or metal spacer bars at not less
than 1m centres. All trunking shall be vermin proof after installation. All holes shall be covered by

metal plugs or by means of metal strips that are pop-riveted to the channel.

Electrical and mechanical continuity shall be maintained throughout the trunking installation. A
tinned copper bonding strip shall be installed across each joint and secured to both adjoining lengths
by means of brass bolts, nuts and washers. The trunking shall be bonded to the earth bar of the
associated switchboard.

All bends shall be of easy sweep design with 45° cornices. Burrs and sharp edges shall be removed
and the inside edges of all joints shall be lined with silicon or other suitable rubberised compound to
prevent conductor insulation laceration.
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Trunking shall be large enough to ensure that the combined total cross-sectional area (including
insulation) of all conductors does not exceed 40% of the cross-sectional area of the trunking.

The Sub-Contractor shall supply and install all hangers, supports or fixings required for the trunking.
Trunking up to 127mm x 75mm shall be supported at maximum intervals of 1500mm and where
trunking is suspended from roof structures this shall be done using CS3300 and threaded galvanized
rods. Trunking runs shall be carefully planned to avoid clashes with other services and to ensure that
all covers can be removed after completion of the entire installation.

All conduit connections shall be terminated by means of a female bush. All holes which conductors
pass through shall be equipped with grommets.

5.8 CONDUIT INSTALLATION
5.8.1 General

Conduit may be installed as follows:

d) In open roof spaces - PVC conduit may be installed.

e surface mounted - PVC & Bosal conduit where specified may be installed.

e inwall chases - PVC conduit may be installed.

e  Castin concrete - PVC conduit may be installed.
Where conduits are to be installed in concrete, this shall be done while the building work is still in
progress. Surface mounted conduit shall only be installed after the Engineer has given his written

consent to do so.

5.8.2 Other Services

Conduits shall be installed at least 150mm away from pipes which are intended for gas, steam, hot
water or any other material which may affect the conduit. Where doubtful situations of this nature
occur or where there are installation incompatibilities the matter shall be reported to the Engineer
without delay.

5.8.3 Debris

Care shall be taken to prevent any debris or moisture from entering the conduit during and after
installation of the conduits. All conduit ends shall be sealed.

5.8.4 Defects

Each length of conduit shall be inspected for defects and all burrs shall be removed. All conduits that
are split, dented or otherwise damaged or any conduits with sharp internal edges shall be removed
from site. The Sub-Contractor shall ensure that conduits are not blocked.
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5.8.5 Continuity

Mechanical and electrical continuity shall be maintained throughout the conduit installation for
galvanized steel conduits. Conduits may not be relied upon for earth continuity.

5.8.6 Inspection Type Accessories

Inspection type couplings, elbows and tees shall not be used except with the written consent of the
Engineer. All outlet boxes and draw boxes shall however be of the inspection type.

5.8.7 Positions of Outlets

All accessories such as socket outlets, switches, lights, etc. shall be accurately positioned. It is the
responsibility of the Sub-Contractor to ensure that all accessories are installed level and square at the
correct height from the floor, ceiling or roof level as specified. It shall be the responsibility of the Sub-
Contractor to determine the correct final floor, ceiling and roof levels in conjunction with the
Contractor.

Draw boxes shall not be installed in positions where they will be inaccessible after completion of the
installation. Draw boxes shall be installed in inconspicuous positions to the approval of the Engineer.
All'installed draw boxes shall be pointed out to the Engineer. The positions of all draw boxes shall be
indicated on the “as built” drawings.

5.8.8 Draw Wires

Galvanized steel draw wires shall be installed in all unwired conduits e.g. conduits for future
extensions, telephone/data installations and other services.

5.8.9 Bends

A maximum of two 90° bends or the equivalent displacement will be allowed between outlets and/or
draw boxes. Draw boxes shall be installed at maximum intervals of 9m in straight conduit runs. All
bends shall be made without heating the conduit or without reducing the diameter of the conduit.

5.8.10 Wall Sockets

Where more than one socket outlet is connected to the same circuit, the conduit shall be looped from
one outlet box to the following on the same circuit. Where a metal channel is used, the conduit may
be installed from the channel directly to the outlet box on condition that the conductors can be looped
from one outlet to the next without making any joints in the wires.

5.8.11 Light Fittings

Where the conduit end is used to support light fittings, a ball-and-socket type lid shall be fitted to the
pendant box in all cases where the conduit is longer than 500mm. In all other cases a dome lid may
be used. Where light fittings are specified which are fixed directly to the pendant box, the pendant
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box shall be fixed independently of the conduit installation except where the pendant box is cast into
concrete.

5.8.12 Withdrawal of Conductors

To ensure that all electrical conductors shall be easily withdrawable from conduits, the Engineer
reserves the right to have the conductors of any circuit removed at his discretion and replaced at the
cost of the Sub-Contractor. If the conductors are damaged during removal, the damaged conductors
shall be replaced and the cost of the replacement shall be borne by the Sub-Contractor.

5.8.13 Flush Mounted QOutlet Boxes

The edges of flush mounted outlet boxes shall not be deeper than 10mm from the final surface.
Where this is not the case, an extension box which ends flush with the surface, shall be screwed to
the outlet box. This method shall be used in partitions and cladded surfaces.

5.8.14 Excess Holes

All excess holes in drawboxes, distribution boxes, switchboards, cable ducts or trunking, power
skirting, etc. shall be securely blanked off to render the installation vermin proof. Brass stopping plugs
shall be used in accessories.

5.8.15 Open Roof Spaces
a. Sequence of Work in Open Roof Spaces (where applicable)

Conduit and wiring in open roof spaces above ceilings other than ceilings of concrete, shall be installed
before the ceilings and walls are painted and before removable ceiling tiles are installed. In roof
spaces where access is limited after installation of the ceiling, conduits and wiring shall be instalied
prior to installation of the ceiling. It is the responsibility of the Sub-Contractor to ensure close liaison
with the Contractor in connection with the above-mentioned work.

b. Fixing

All conduits in open roof spaces shall be installed parallel and at right angles to the roof members and
shall be fixed to the structure at intervals not exceeding 1 metre. Approved saddles shall be used
throughout. Clout nails, clamps or wood screws shall be used to secure the saddles to wooden roof
members. Suitable saddles shall be used to secure conduits against concrete slabs.

Written permission shall be obtained to secure conduits to steel beams in which case saddles shall be
fixed by means of bolts, nuts and lockwashers or purpose made saddles shall be used.

¢c. Draw Boxes

Draw boxes with PVC cover plates shall be installed where required. Draw boxes shall as far as possible
be installed near gangplanks. Socket and switch boxes will not be accepted as draw boxes in open
roof spaces.
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d. Conduit Ends
All conduit ends for lighting outlets in ceilings shall be securely supported.

e. Incandescent Light Fittings

Where fittings are secured directly to draw boxes in false ceilings or where ceiling roses or special
connections are used, flush mounted, rear-entry round draw boxes which are independently fixed to
roof beams, shall be provided.

f.  Fluorescent Light Fittings
5A Socket outlets shall be installed in ceiling spaces for connection to fluorescent fittings.
5.8.16 Installation in Concrete

In order not to delay building operations, the Sub-Contractor shall ensure that all conduits and
accessories which are to be cast in concrete are placed in position in good time. The Sub-Contractor
or his representative shall be in attendance when the concrete is cast.

a. Draw Boxes

Draw boxes, expansion joints and round ceiling boxes shall be installed where required and shall be
neatly finished to match the finished slab and wall surfaces. Ceiling draw boxes shall be of the deep
type. In hollow tile slabs, rear-entry draw boxes shall be used. In columns where flush mounted draw
boxes are installed, the conduits shall be offset from the surface of the column immediately after
leaving the draw box.

b. Elbows
Elbows for conduits of 32mm dia. and smaller and sharp bends will not be allowed in concrete slabs.
c. CoverPlates

Draw boxes and/or inspection boxes shall where possible, be grouped together under a common
approved cover plate. The cover plate shall be secured by means of screws.

d. Neutral Axis

All conduits shall be installed as close as possible to the neutral axis of concrete beams, stabs and
columns. The conduits shall be rigidly secured to the reinforcing to prevent movement towards the
surface of the concrete.

e. Fixing to the Shuttering

All conduits, draw boxes, etc. shall be securely fixed to the shuttering to prevent displacement when
concrete is cast. Draw boxes and outlet boxes shall preferably be secured by means of a bolt and nut
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installed from the back of the box through the shuttering. Fixing lugs may also be used to screw the
boxes to the shuttering.

Wire will not be accepted for securing boxes to the shuttering where off-shutter finishes are required.
All draw boxes and outlet boxes shall be plugged with wet paper before they are secured to the
shuttering.

f. Expansion Joints

As far as possible, conduits shall not be installed across expansion joints. Where this is unavoidable
an expansion joint shall be provided.

g. Screeds

The installation of conduits in floor screeds shall be kept to a minimum. Where conduits are installed
in screeds, the top of the conduit shall be at least 20mm below the surface of the screed. Where the
screed is laid directly on the ground, galvanized conduits shall be used. This ruling will always be
applicable to the lowest floor of a building. A minimum distance of twice the outside diameter of the
conduit shall be left free between adjoining conduits.

Conduits shall be secured to the concrete slab at intervals not exceeding 2.0 metres. The Sub-
Contractor shall ensure that conduits are not visible above the screed where the conduits leave the
screed.

h. Structural Steel

Supports, brackets, hangers, etc. may only be welded to structural steel members where prior
permission of the Engineer has been obtained. “CADDY” or similar fasteners may be used to fix
equipment to structural steel members.

5.8.17 Surface Conduits
Surface conduits shall only be allowed when authorised in writing by the Engineer.
5.8.18 Flexible Conduit

1. In installations where the equipment has to be moved frequently to enable adjustments
during normal operation, for the connection of motors or any other vibrating equipment, for
the connection to thermostats and sensors on equipment, for stove connections and where
otherwise required by the Engineer, flexible conduit shall be used for the final connection to
the equipment.

2. The lengths of flexible conduit shall be as short as possible to comply with the requirements
of the particular connection but shall not exceed 600mm, except when specified or approved
by the Engineer.

3. Flexible conduit shall preferably be connected to the remainder of the installation by means
of a draw box. The flexible conduit may be connected directly to the end of a conduit if an
existing draw box is available within 2000mm of the junction and if the flexible conduit can
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easily be rewired.

4. Flexible conduit shall consist of metal-reinforced plastic conduit or PVC covered metal conduit
with an internal diameter of at least 15mm, unless approved to the contrary. Connectors for
coupling to the flexible conduit shall be of the gland or screw-in type, manufactured of either
brass of cadmium or zinc plated mild steel.

5. Where the possibility exists that the conduit can come into contact with moisture, suitable
covering and/or packing shall be installed to isolate the conduit from the moisture.

6. Flexible conduit connections shall be provided with an internal or external earth wire
connection as required by the local Supply Authority, with preference given to internal earth
wires where no specific local regulations apply.

5.8.19 Expansion Joints

1. Where conduits cross expansion joints in the structure, approved type draw boxes which
provide a fiexible connection in the conduit installation shall be installed.

2. The draw box shall be installed adjacent to the expansion joint of the structure and a conduit
sleeve, one size larger than that specified for the circuit, shall be provided on the side of the
draw box nearest the joint. The one end of the sleeve shall terminate at the edge of the joint
and the other shall be secured to the draw box by means of locknuts.

3. The circuit conduit passing through the sleeve shall be terminated 40mm inside the draw box
and the conduit end fitted with a brass bush. The gap between the sleeve and the conduit at
the joint shall be sealed to prevent the ingress of wet cement. An earth clip shall be fitted to
the conduit projection inside the draw box and the conduit bonded to the box by means of
2.5mm? bare copper earth wire and a brass bolt and nut.

4. The other end of the circuit conduit shall be secured to the draw box by means of locknuts
and a brass bush.

5. Inaddition to an earth wire which may be specified for the circuit, a 2.5mm? bare copper wire
shall be provided between the first conduit box on either side of the joint. The conduit boxes
shall be drilled and tapped and the earth wire shall be bonded to the boxes by means of lugs
and brass screws.

6. Draw boxes at the expansion joint shall be provided with a suitable steel cover plate fixed to
the box by means of screws. The cover plates shall be installed before the ceilings are painted
by others.

7. Where a number of conduits are installed in parallel they shall cross the expansion joint of the
structure via a single draw box. A number of draw boxes adjacent to each other will not be
allowed.

5.8.20 Chases and Builder’'s Work

1. The Sub-Contractor shall be responsible for the builder’s work connected with conduits, outlet
boxes, switchboard trays, bonding trays and other wall outlet boxes as well as the necessary
chasing and butting of walls and the provision of openings in ceilings and floors for light fittings
and other electrical outlets. The Sub-Contractor shall notify the Main Contractor of his
requirements and the responsibility lies with the Sub-Contractor to ensure that these

requirements are met.
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2. Electrical materials to be built in must be supplied, placed and fixed in position by the Sub-
Contractor when required by the Main Contractor. The Sub-Contractor shall also ensure that
these materials are installed in the correct positions.

3.  When the Main Contractor is not on site the Sub-Contractor is required to cover conduits
installed in chases by a layer of 4:1 mixture of coarse sand and cement, finished 6mm below
the face of the plaster and roughened. In all cases the conduits shall be deep enough to ensure
that the top of the conduits are at least 12mm below the finished plaster surface.

4. The Electrical Sub-Contractor will be held responsible for all damage as a result of chasing
work and will be required to make good to the satisfaction of the Engineer. Chases shall be
made by means of a cutting machine.

5. Under no circumstances shall face brick walls or finished surfaces be chased or cut without
the written permission of the Engineer. Where it is necessary to cut or drill holes in the
concrete structure, the prior permission of the Structural Engineer shall be obtained to ensure
that he structure is not weakened.

5.9 POWERSKIRTING

Two compartment power skirting shall be supplied and installed in the positions indicated on the
relevant drawings. The Domestic Sub-Contractor shall be responsible for the complete supply and
installation of all power skirting accessories and associated connections. The power skirting shall be
Cabstrut Aluminium powerskirting (AL8/3) Type or equivalent.

All 90° bends, tees and end caps shall be purpose manufactured units and all sections of ducts and lids
shall be cut square and have their edges "faced" to the approval of the Engineer.

Socket outlet, telephone outlets and infill plates shall be purpose made accessories stamped to receive
respective outlets, all as detailed on the drawings.

Power skirting will only be installed after all wet trades have been completed and the Domestic Sub-
Contractor shall be responsible for protecting the power skirting to the approval of the Engineer.

Conduit links indicated on the drawings shail drop down the walls from the ceiling directly behind the
power skirting. Linking conduits shall not be closer than 150mm throughout their length.

Where applicable all cut-outs for service connections shall be grommeted with "U" section neoprene
trim secured to the Engineer's approval.

5.10 WIRING

Except in cases where cables are specified, all wiring shall be PVC insulated, single core stranded
copper conductors and bare stranded or green PVC insulated copper conductors for earth continuity
in compliance with SANS 150.

All conductors shall be installed in conduits, trunking or power skirting and shall under no
circumstances be installed without mechanical protection.
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Wiring shall only be carried out after the conduit or trunking installation and plaster work is

completed, but before painting has commenced. No conductors shall be installed before the conduits
have been cleaned of all debris and moisture.

Conductors that are connected to different switchboards, shall not be installed in the same conduit or
trunking.

The wiring of one circuit only will be allowed in 20mm diam. conduit with the exception of the wiring
between switchboards and fabricated sheet metal boxes close to switchboards in which case more
than one circuit will be allowed.

All wiring shall be carried out according to the loop-in system. If a conductor joint is found necessary
in an isolated case, jointing will only be accepted in trunking and not in conduits. Conductor jointing
shall be executed by approved ferruling, properly covered with heat shrink sleeving.

The number of conductors that may be drawn through a conduit, shall comply with the requirements
of the SANS 10142. The total cross-sectional area of the conductors (including insulation) in trunking
or power skirting shall not exceed 40% of the cross-sectional area thereof.

In cases where the conductors of more than one circuit are installed in trunking or power skirting, the
conductors of each separate circuit (earth conductor inclusive) shall be taped at intervals of one metre
with PVC insulation tape. The conductors of different circuits shall however remain separate in order
that any given circuit can be withdrawn. Conductors entering switchboards or control boards shall be
grouped and bound by means of plastic binding.

When conductors are drawn through conduit, care shall be taken that they are not kinked or twisted.
Care shall also be taken that the conductors do not come into contact with materials or surfaces that
may damage or otherwise adversely affect the durability of the canductor.

With the exception of three phase outlets, circuits of different phases shall not be present in lighting,
switch or socket outlet boxes.

Conductors installed in vertical conduit or trunking shall be secured at intervals not exceeding 15m to
support the mass of the conductors. Clamps shall be provided in suitable draw boxes for this purpose.

The insulation of conductors shall only be removed over the portion of the conductors which enter
the terminals of switches, plugs or other equipment. When more than one conductor enters a
terminal, the strands shall be securely twisted together.

When earth continuity conductors are looped between terminals or equipment, the looped conductor
ends shall be twisted together and then soldered or ferruled to ensure that earth continuity is

maintained when the conductors are removed from a terminal.

Cutting away of conductor strands will not be allowed.

The colours of conductor insulation for wiring purposes shall comply with the wiring regulations. The
colours of conductors for sub-circuits shall as far as possible correspond with the colour of the supply
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phase. The colours of conductors for wiring to two-way and intermediate switches shall differ from
phase conductors.
Single pole switches shall be connected to the phase conductor and not to the neutral conductor.

The following minimum conductor sizes shall be used :

e Lighting circuits - 2.5mm? plus 2.5mm? earth conductor
e  Plug circuits - 4mm? plus 4mm?earth conductor

e Stove circuits - 10mm? plus 10mm? earth conductor

e Motor circuits - 4mm?

o  HWC-4mm?

When wiring is installed in partitioning, the vertical and/or horizontal supports of the walls may be
utilized for fixing conduit and outlet boxes.

5.11 CONNECTIONS
5.11.1 Connections to light fittings
a. Connectors

Connections to the wiring of the light fittings and other appliances where connectors are used, shall
be effected by means of brass screw couplers shrouded in porcelain, neoprene or PVC or by means of
approved spring steel locking connectors insulated in unbreakable material. Other types of
connectors are not acceptable.

b. Knock-outs

Where knock-outs are used for the wiring of light fittings and other appliances, brass bushes or gripper
glands shall be used.

c. Incandescent fittings
Connections to fittings with incandescent lamps shall be installed in a box situated behind the fitting.
d. Fluorescent fittings

Connections to fittings with fluorescent lamps other than those provided with flexible leads and plugs
may be installed inside the metal body on condition that the frame and/or diffuser holder where
applicable can be removed without disconnecting the conductors.

e. Screwed lampholders

The central terminal of Edison Screw (E.S.) lampholders shall be connected to the phase conductor
(i.e. conductor with red insulation) and the screwed housing to the neutral conductor (i.e. conductor
with black insulation).
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5.11.2 Stove and kitchen appliance connections

The connection to each stove or similar appliance unless specified to the contrary, shall consist of
10mm? insulated conductors and a 10mm? bare copper earth wire in a 25mm conduit.

A 60A double pole microgap isolator shall be flush mounted in a wall outlet box behind or adjacent to
the stove or appliance in the run of the conduit at least 1350mm but not more than 1700mm above
the finished floor level. The cover plate shall either fall entirely within the tiles surface or entirely
within the plastered surface.

The conduits shall terminate 450mm above the floor behind the stove or appliance with the end set
out of the wall pointing downwards.

The connection from the conduit end shall be by means of flexible conduit of sufficient length to
enable the stove or appliance to be moved 600mm from its normal position for cleaning of
maintenance purposes.

Crimped lugs shall be provided on all conductors or cable cores for connections to stoves or
appliances. Soldered lugs may not be used.

Each stove or similar appliance shall be connected to a separate circuit and each shall have a separate
earth conductor.

5.12 SWITCHES AND SOCKET OUTLETS

All switches and socket outlets shall be of the Clipsal or Crabtree range.
5.12.1 Flush wall switches

All flush wall switches shall comply with SANS 163 of 1951 as amended and shall bear the SANS mark.
Switches shall be rocker or toggle action and shall be rated at minimum 16A.

Single or double gang switches shall be installed in such a fashion that the toggle or rocker action is
vertical.

5.12.2 Surface mounted switches

Surface mounted switches shall consist of single or multi-gang switch units mounted in a common box.
Rocker or toggle action shall be vertical.

The box and cover shall be of heavy gauge approved metal with all corners and sides rounded. The
cover shall fit neatly over the box and shall be fixed by means of at least two chromium plated counter-
sunk screws. The switch toggle or rocker shall be shrouded where it protrudes through the cover.

The switch units shall bear the SANS mark and shall comply with SANS 164 of 1953 as amended and
SANS 163 of 1951 as amended where applicable and with the test requirements of SANS 109 of 1950
as amended.
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5.12.3 Watertight switches

Watertight switches shall be 5 Amp singie pole, suitable for surface mounting. The unit shall consist
of a circular or square galvanized cast iron or PYC box with watertight lid and handie.

The handle shall either be at the front or side of the box. The "on" and "off" positions shall be clearly
indicated. Entry shall be through holes that have been drilled with 20mm electrical thread.

The switch interior shall be a 5 Amp switch with quick acting spring mechanism, with heavy gauge
brass contacts.

5.12.4 iInstallation of light switches
a. Mounting height

All light switches shall be installed 1400mm above the finished floor level unless specified to the
contrary. Mounting heights given shall be measured from the finished floor level to the centre of the
switch.

b. Doors

Unless otherwise specified switches adjacent to doors shall be installed on the side containing the
lock. If the position of the lock is not shown on the drawings, the position shall be verified before the
switch box is installed. Switch boxes in brick or concrete walls, shall be installed 150mm from the
doorframe. Light switches installed in partitions or doorframes shall be of the type designed for that
purpose.

c. Walls
Where the wall is plastered, light switches must be installed flush with the plaster finish.
d. Cover plates

Bevelled cover plates which overlap the switchbox and which fit tightly against the wall finishes shall
be installed in the case of flush mounted switch-boxes. Suitable spiral type steelwire spacers shall be
used to fix the cover plate to deep set flush switch-boxes. All fixing screws in cover plates and switch
grids shall be supplied and securely fitted. The colour of cover plates shall be to the Architect’s choice.

Cover plates shall under no circumstances be cut unless specifically authorised in exceptional cases by
the Engineer.

Switch boxes and cover plates shall be installed parallel to the relevant horizontal and vertical building
lines.
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e. Partitions

Light switches installed in partitions shall be of the type designed for this purpose to be
accommodated in the partition design. Switches installed in the metal support do not require switch
boxes. Switches may not be flush mounted in partition walls without switch boxes.

f. Waterproof switches
Switches exposed to the atmosphere or installed in damp areas, shall be category IP 55.
g. Multiple switches

Where specified, multi-gang switches shall be installed in a common box. Switches controlling
different circuits shall be installed in separate switch boxes.

h. Appearance

The sides of adjacent switches, plugs, pushbuttons, etc. shall be parallel or perpendicular to each other
and uniformly spaced. A common escutcheon plate shall be used for flush mounted outlets and
accessories where the cover plates do not cover the cut-outlets in the finishes.

5.12.5 Socket outlets

The following different types of socket outlets will be supplied by the Domestic Sub-Contractor and
installed in the building as shown on the drawings.
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a. Dedicated socket outlets for workstations

Where these are installed in power skirting or alternatively in pedestal boxes or 100 x 100 conduit
boxes they shall be flush mounted shaven-earth-pin SSO’s with red covers.

The earth conductors connected to the earth pins of all of these sockets will be Green/Yellow insulated
PVC earth conductors wired back to the Clean (insulated) Earth bar on the nearest switchboard. The
metal casings of these socket outlets will be connected to the normal Building Earth bar on the nearest
switchboard by means of appropriately sized bare copper earth conductors.

b. General purpose socket outlets

These shall be 16 Amp 3-pin switched type to SABS 164. They shall each be flush mounting or surface
mounting as described below. The earth conductors for these socket outiets will be bare copper earth
conductors wired back to the normal Building Earth bar in the nearest switchboard.

Unless otherwise specified, outlets shall be installed at the following heights above finished floor level:

Refer to power and lighting drawings for heights.

All mounting heights shall be measured from finished floor level.
5.12.6 Flush socket outlets (SANS Type)

Flush socket outlets shall each consist of a switch and 3 pin plug receptacle with 2 shuttered poles and
an earth socket suitable for mounting in a standard pressed steel box under a common cover plate.

Sockets and switches shall be rated at 250V. 15A unless clearly specified to the contrary.

Switches shall comply with SABS 163. The sockets shall comply with SABS 164.
5.12.7 Surface mounted socket outlets (SANS Type)

Surface mounted socket outlets shall consist of a switch and 3 pin plug receptacle with 2 shuttered
poles and an earth socket contained in a pressed steel box suitable for surface mounting.

The box and cover plate shall be manufactured of 1.6mm steel with all corners rounded. The lid shall
fit neatly over the box and shall be fixed by means of two counter-sunk screws. A knock-out shall be
provided on each side of the box for the termination of 20mm conduits.

The switch toggle shall be shrouded where it protrudes through the cover plate.

Sockets and switches shall be rated at 250V, 15A. The unit shall comply with SANS 163 and SANS 164
where applicable and shall be tested in accordance with SABS 109 of 1950 as amended.
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5.13 LIGHT FITTINGS
5.13.1 Supply of light fittings

The sub-contractor shall allow in the tender for the cost of administration, offloading on site, storage,
handling, installation, cleaning and commissioning of all indoor and outdoor light fittings, as indicated
on the drawings. The Sub-contractor shall be held liable for any damage to luminaires from the date
of receipt until the date of handover to the Employer.

5.13.2 Installation of light fittings

The various types of light fittings required in the execution of the sub-contract are shown on the
drawings.

a. Positions

The mounting positions of light fittings shall be verified on site. All fittings shall be placed
symmetrically with respect to ceiling panels, batons, beams, columns or other architectural features
of the space. The layout as shown in the Drawings shall generally be adhered to but any discrepancies
or clashes with structural or other features must be referred to the Engineer before commencing
erection of the installation. Should the Domestic Sub-Contractor neglect to refer such discrepancies
to the Engineer, cost incurred as a result of subsequent alterations to suit the architectural features
will be to the Domestic Sub-Contractor's account.

b. Hangers and supports

Where provision has not been made for the support of fittings, the Domestic Sub-Contractor shall
supply the necessary supports, hangers, conduit extensions, angle brackets or any fixing method
approved by the Engineer.

¢c. Ceilings

In all cases where light fittings are installed in ceilings, the ceiling shall be capable of carrying the
weight of the fittings. Ceilings shall either be of the concealed 'T' acoustic tile or plaster board-type.
When installing fluorescent fittings in ceilings, a gap shall not be visible between the fitting and the
ceiling. Fittings shall be constructed for installation from below.

d. Continuous rows of light fittings

In cases where fluorescent fittings are installed in tandem, only one connection point need to be
supplied per circuit. All fittings shall be coupled to one another by means of nipples or bushes and
lock nuts to ensure that the wiring is not exposed and that earth continuity is maintained. Fittings on
the same circuit may be wired through the channel formed by the fitting canopies. In this case silicon-
rubber insulated conductors shall be used and internal connections shall be made at terminal blocks,
Screw connectors are not acceptable. The wiring for any other circuits or outlets, even though these
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may be in the same row may not be installed through the fitting canopies. The Domestic Sub-
Contractor shall ensure that continuous rows are straight and parallel to the relevant building lines.

e. Recessed light fittings

Where recessed light fittings are indicated the Domestic Sub-Contractor shall maintain close liaison
with the Ceiling Contractor. In the case of tiled ceilings, the fittings shall be installed while the metal
supports are being installed and before the tiles are place in position.

The Domestic Sub-Contractor shall be responsible for the co-ordination of the cutting of ceiling tiles
or plasterboard with the Ceiling Contractor. All mounting rings and other accessories shall fit closely
into cut-outs to ensure a proper finish.

f. Waterproof light fittings

Waterproof and flameproof fittings shall be screwed directly to the conduit end. Draw boxes that may
be required must be approved by the Engineer beforehand.

g. Bulkhead fittings

Surface mounted bulkhead fittings shall not be screwed directly to conduit ends. The conduit shall
terminate in a round draw box at the back of the fitting. The PVC insulated conductors shall terminate
in a porcelain terminal block in the draw box. Asbestos or silicon-rubber insulated conductors shall
be used from the terminal block to the fitting lampholder. Screw connectors will not be allowed.

h. Fluorescent Luminaires fixed to Ceilings

In all cases where luminaires are fixed to false ceilings, the Contractor shall ensure that the ceiling is
capable of carrying the weight of the luminaires before commencing installation. Should any doubt
exist in this regard, the matter shall be referred to the Engineer.

In cases where the weight of the luminaire is not carried by the ceiling but by a support or other
suspension method, provision shall be made to prevent relative movement between the ceiling and

IS

luminaire, ceiling rose or connection point.

Surface mounted fluorescent luminaires shall fit firmly against the ceiling brandering without leaving
gaps between luminaire and ceiling. The luminaire shall be fixed directly to the ceiling by means of
brass plated round-head wood screws and washers or butterfly screws.

In case of tiled ceilings with exposed or concealed T-section supports, surface mounted luminaires
shall be fixed only to the tiles by means of butterfly screws. The tiles shall be suitably reinforced.
Luminaires may alternatively be fixed to metal cross-pieces resting in the ceiling tees.

Drilling of holes in ceiling tees to support luminaires will not be allowed. Luminaires shall be fixed in
neat relation to the ceiling lay-out.
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i. Type of Conductor

PVCinsulated conductors, unless protected by an approved heat-resistant sheathing, shall not be used
where the temperature of the insulation is likely to exceed 70°C. In unventilated luminaires or
luminaires capable of housing incandescent laps over 60W, the interconnecting wiring from the
lampholder to the circuit wiring shall consist of silicon-rubber insulated conductors. Silicon-rubber
insulated conductors shall be used exclusively in the case of high bay fittings.

5.14 ELECTRONIC SYSTEMS INSTALLATION

This specification covers only the supply and installation of outlet points, wire mesh trays, trunking
and conduits for data, and telephone points. These wire ways shall be installed as per future drawings.
The supply and installation of equipment, cabling and terminations will be carried out by others.

A welded wire mesh cable tray shall be installed for electronics systems. The installation of the welded
wire mesh cable tray shall be done as per the manufacturer’s recommendations.

All conduits supplied and installed by the Contractor shall be provided with galvanized steel draw
wires

Conduit connections to power skirting shall be made by means of a 100 x 50 x 50mm or 60mm round
draw boxes which is flush mounted immediately behind the duct or channel in which the telephone
cables are to be installed. A hole shall be cut in the back of the duct or channel, immediately opposite
the draw box. The edges of the hole shall be grommeted. The draw box shall be accessible from the
front when the power skirting cover is removed.

Telephone outlets in walls or partitioning shall consist of flush mounted 100 x 100 x 50mm draw boxes
with blank cover plates.

Where power skirting is shown the Domestic Sub-Contractor need only install the skirting with covers
since the data/telephone socket outlet will be fixed directly to the cover. No other cables may be
installed in the section intended for data/telephone cables and the separation between the sections
shall be maintained throughout the installation.

5.14.1 Electronic Systems outlets on wire mesh trays

Cabling and the installation of the Electronic Systems sockets fixed the sides of wire mesh trays shall
be by others.

5.15 AIR CONDITIONING

The electrical sub-contractor shall be responsible for the electrical supply to each isolator unit in the
vicinity of the compressors. The position of these points will be coordinated on site between the
electrical and A/C contractors.

The final connection from the isolator to the Air Conditioning unit shall be done by the AC contractor.
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5.16 EARTHING

5.16.1 General

The installation shall be earthed properly in accordance with the latest revision of SANS 10142 and
separate earthing systems shall be provided for the Building Earth and the Clean Earth. All earth
conductors for the Building Earth shall be bare stranded copper conductors or stranded conductors
with Green/Yellow PVC insulation when installed in power skirting. Earth conductors for the Clean
Earth system shall be stranded conductors with Green/Yellow insulation.

A separate earth connection shall be supplied between the Building Earth busbar in each switchboard
and the earth busbar in the Main LV Board. These connections shall consist of bare stranded copper.
Similarly a separate earth connection will be supplied between the Clean Earth busbar in each
switchboard and the Clean Earth busbar in the Main LV Distribution Board.

The earth conductors of all circuits shall be connected to the appropriate earth busbar of the supply
board. All single phase plug circuits shall be supplied with 2.5mm?2 earth conductors. All fluorescent
lighting circuits shall be supplied with 2.5mm2 earth conductors. All single phase and three phase
outlets, electrical appliances, equipment, electrical motors, etc. shall be earthed as stipulated in SANS
10142. All outlets in the building identified on the drawings as dedicated socket outlets shall be
provided with Green/Yellow insulated earthwires and earthed to the Clean Earth bar in the
appropriate switchboard.

5.16.2 Connections

Under no circumstances shall any connection points, bolts, screws, etc. used for earthing be utilized
for any other purpose. It will be the responsibility of the Domestic Sub-Contractor to supply earth
terminals or clamps where these are not provided by others. All earth connections shall be tin plated
and fixed with approved ferrules. The entire connection shall then be soldered.

5.16.3 Wiring, trunking cable trays and ladders

The ends of all metal trunking, cable trays and ladders containing cables or conductors under load
shall be earthed to the Building Earth busbar in the nearest switchboard with copper strapping or
2.5mm? stranded conductors. Adjoining sections shall be connected at joints with copper strapping
or 2.5mm? conductors.

5.16.4 Conduit

All metal conduits shall be earthed. An external earth conductor shall be installed together with all
non-metal flexible conduit. The earth conductor shall be connected securely to the metal parts on
both ends.
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5.16.5 Water pipes

Metal cold water mains shall be connected with solid 12 x 1.6mm copper strapping to the earth busbar
in the Main LV Board. All other hot and cold water pipes shall be connected with 12 x 0.8mm
perforated or solid copper strapping (not conductors) to the nearest switchboard. The strapping shall
be fixed to the pipework with brass nuts and bolts and against walls with brass screws at 150mm
centres. In all cases where metal water pipes are positioned within 1.6m of switchboards an earth
connection consisting of copper strapping shall be installed between the pipework and the board. In
the vertical building ducts accommodating water pipes all the pipes shall be earthed to the nearest
switchboard.

5.16.6 Medium Voltage Switchgear

An earth resistance of maximum 2 ohm is required. All MV switchgear shall be connected to the
substation earth bar by a 35mm?, bare earth copper conductor. No joints in this earthing conductor
shall be allowed.

5.16.7 Minisubstations

An earth resistance of maximum 2 ohm is required, measured with all contributing earth wires
connected to the earth bar.

2 x 30m lengths of 70mm? bare copper earth conductors shall be connected to the earth bar, one on
the MV and one on the LV side of the transformer and shall be installed together with the cables
running in the trenches in opposite directions from the transformer. If the earth resistance as
measured should prove to be more than 2 ohm, one or more 2,4m long Copperweld earth spikes shall
be installed and connected to the earth bar by means of 70mm? bare copper conductors.

5.16.8 Medium Voltage Cable

The cable armouring shall be connected to the earth bar of the equipment at each cable termination.
Where jointing between lengths of MV cable occurs, the cable armouring of both cables shall be
effectively connected.

-

5.16.9 Distribution and/or Metering Kiosks

An earth resistance of maximum 5 Ohm is required, with all the contributing earth wires connected to
the earth bar.

2 x 10mm? bare copper earth conductors shall be installed with the supply cable in the same trench
from the kiosk. The earth conductor(s) shall be connected to the earth bar of the kiosk.

5.16.10 Transformer Fencing (If Applicable)

All metal parts of the fence, surrounding the transformer site, shall be bonded to earth and connected
to the transformer LV earth terminal with a 35mm? bare copper conductor.
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5.17 EXISTING SERVICES
5.17.1 Existing services

The contractor shall acquaint himself with the positions of all the existing services such as stormwater
pipes, water mains, gas pipes, telephone cables, etc. before any excavations are commenced. For this
purpose he shall approach the Engineer, the Local Authority, the Local Supply Authority, and any other
authority that may be involved, in writing.

In the event of damage to other services or structures during operations the contractor shall
immediately notify the Engineer and institute repairs. The Contractor will be held responsible for
damage to any existing services brought to his attention by the relevant authorities and shall be
responsible for the cost of repairs.

5.17.2 Precautions, Warnings and Inconveniences

The contractor shall take all the necessary precautions and provide the necessary warning signs, tapes
and/or lights to ensure that the public and/or employees on Site are not endangered. The
requirements of the Occupational Health and Safety Act, Act 85 of 1993 (as amended) shall be strictly
adhered to.

The contractor shall ensure that the site operations will not endanger existing structures, personnel,
other Site construction activities, or other property.

5.17.3 Mechanical Excavators

Power driven mechanical excavators may be used for trenching operations, provided that they are not
used in close proximity to other plant, services or other installations likely to be damaged by the use
of such machinery.

The use of power driven mechanical excavators shall be subject to the approval of the Engineer.
Should the excavator produce trenches that exceed the required dimensions, payment based on
volumetric excavation rates will be calculated on the required dimension only.

5.17.4 Blasting

No guarantee is given or implied that blasting will not be required.

Should blasting be necessary and approved by the Engineer, the Contractor shall obtain all the
necessary authority from the relevant Government Departments and Local Authorities. The
Contractor shall take full responsibility and observe all conditions and regulations set forth by the
above authorities.

5.17.5 Routes

Trenches, if any shall connect the points shown on the drawings in a straight line. Any deviations due
to obstructions or existing services shall be approved by the Engineer beforehand.
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The Engineer reserves the right to alter any cable route or portion thereof in advance of cable laying.

Payment in respect of any additional or wasted work involved shall be at the documented rates.

The removal of obstructions along the cable routes shall be subject to the approval of the Engineer.
5.17.6 Shoring and Waterlogging

The Contractor shall provide shoring for use in locations where there is a danger of the sides of the
trench collapsing due to waterlogging or other ground conditions. Refer to the Occupational Health
and Safety Act, Act 85 of 1993 (as amended).

The strength of shoring must be adequate for Site conditions prevailing and the shoring must be
braced across the trench.

The Contractor shall provide all pumps and equipment required to remove accumulated water from
the trenches. Water or any other liquid removed shall be disposed of without any nuisance or hazard.

5.17.7 Surveyor’s Pegs (If Applicable)

Extreme care shall be taken not to disturb the surveyor’s pegs. If the surveyor’s pegs are disturbed,
they shall be replaced by a qualified surveyor only and the Contractor will be liable for the cost
involved, which cost the Contractor shall not recover from the Employer.

5.17.8 Cable Sleeves

Where cables cross under roads, other services areas, etc., cables shall be installed in PVC, or
earthenware pipes as cable sleeves. Pitch fibre pipes are not acceptable because of adhesion that
occurs after a period of time between the pipe and the sheathing or outer serving of the cables.

Cable sleeves for road crossings will be supplied and installed by the principal contractor. The
Contractor shall supply and install all other cable sleeves required for the Contract Works.

Sleeves shall be joined in accordance with the manufacturer’s specification to ensure a smooth inner
surface along the full length of the sleeves. Sleeves shall cross roadways and railway tracks at right
angles. All sleeves shall be graded 1:400 for water drainage.

Sleeves shall have a minimum diameter of 110mm for LV cables and 160mm for MV cables. They shall
extend at least 1m beyond the outer road/kerb edge on both sides of the road.

Cable sleeves shall be installed to the spacings and depths required for the cables as specified for
trenching above, or as follows:

a. Under roads:
All cable sleeves : 1200mm (Minimum 1000mm covering)
b. Other locations:

MV cable sleeves : 1000mm (Minimum 800mm covering)
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LV cable sleeves : 800mm {Minimum 600mm covering)

Prior to the installation of cable sleeves and pipes, the ends thereof shall be sealed to prevent the
insides from being soiled during the installation process. PVC or other suitable wrapping shall be
wrapped around the ends and secured by means of galvanized steel binding wire.

The wrapping shall only be removed when the cables are being installed. During the installation of
cables, care shall be taken to prevent soil from being dragged into the sleeves and pipes by the cables.
Upon completion of the installation of the cables, the ends of all sleeves and pipes shall be sealed with
a non-hardening watertight compound. Sleeves and pipes intended for future use, shall retain the
wrapping around the ends, or alternatively, be sealed with the same non-hardening watertight
compound.

All sleeves intended for future use, shall be provided with 2mm diameter non-corrosive draw-wires
which shall extend at least 1m on both ends of the sleeves. The excess lengths in the draw-wires shall
be coiled and buried at the sleeve ends.

5.18 TESTING AND COMMISSIONING DOCUMENTATION

On completion of the testing and commissioning, a set of documents shalil be compiled and presented
to the Engineer. This set shall include:

Drawings marked up "as built". (If on CAD, a memory stick must be issued)
Completed set of workshop drawings.
Completed set of test and commissioning sheets.

P w N e

Set of schematic wiring and function diagrams.
5. File of distribution board legends.
Operating and maintenance instructions on all electrical equipment.

5.15 COMPLETION OF INSTALLATION

Before the commencement of any tests or commissioning procedures, the Contractor is to ensure that
all nuts and bolts are securely fastened, and that paintwork on all items supplied has been touched
up where damaged has occurred.

After successful completion of all the required tests, the Contractor shall issue the necessary
certificates and submit same to the Engineer. In the case of the certificate of compliance by
installation electricians which shall be issued in terms of the Act on Occupational Health and Safety,
the original of the certificate shall be submitted to the local Supply Authority and a copy to the
Engineer.

5.20 INSPECTION AND TESTING

On completion of the entire installation or any particular section thereof, as may be decided by the
Engineer, tests shall be carried out in full accordance with the current edition of the SANS 10142 "Code
of Practice for the Wiring of Premises", in the presence of the Engineer or his authorized
Representative.
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The Contractor should note that where applicable at least the following tests must be carried out:
5.20.1 LV Installation

Insulation test

Continuity test

Loop Line Earth Impedance test

Polarity test

Earth Leakage Circuit Breaker test

Any further test to meet the local Supply Authority requirements or as deemed necessary by
the Engineer.

7. Earth termination test

SNk wN e

a. Note:

i.  Allinstrumentation necessary for testing shall be provided by the Electrical Sub-Contractor.

ii.  The results of the above tests must be clearly recorded, signed and handed to the Engineer.

iii. Once the Engineer has inspected the complete installation and satisfied himself that all testing
has been completed and the Contract is complete in all respects, may the Engineer be
approached in writing with the above documentation with a view to arranging a hand-over
date.

iv.  On completion of the Contract, the Electrical Sub-Contractor shall provide the Engineer with
a completed and signed Certificate of Compliance for Electrical installations as required by the
Occupational Health and Safety Act as amended.

v. Inspections by the Engineer will take place on a sampling basis only. The Engineer is not
responsible to ensure that the Contractor meets with the requirements of the Specification,
but will assist the Contractor in an effort to identify problem areas at an early stage. At no
time will an inspection by the Engineer alleviate the Contractor of his responsibility to
provide the Employer with a Contract Works which conforms in all respects with the
requirements of the Specification.
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5.21 COMMISSIONING

The Contractor shall commission the Contract Works upon approval thereof by both the Engineer and
the Local Authority, after which the Taking Over of the Contract Works takes place.

Where necessary, the Contractor shall supply a generator for testing and commissioning of the
Contract Works.

5.22 CERTIFICATES

The Contractor shall hand over the original copies of the required test certificates to the Engineer on
completion of the project:

a) Test certificates with the results of DC pressure tests, as performed by the Contractor.

b} Test certificates for outdoor switchgear, as issued by the manufacturer (as required by the
Local Supply Authority) to prove the integrity of the switchgear.

c) Certificates, as issued by the manufacturer, for the CT and VT ratio’s and tests done on these.

d) Test certificates for the measurements of earth resistance for each substation earthing
system.
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6. BILL OF QUANTITIES

6.1 PREAMBLE

1. The conditions of contract and the application of the Contract Price Adjustment Provisions (if
applicable) shall be as set out in Main Contract: Preliminaries.

2. The descriptions in these bilis of quantities shall be read in conjunction with the specification.

3. The unit rate for each item in the Bills of Quantities shall include for all materials, labour, profit,
transport, etc., everything necessary for the execution and complete installation of the work
in accordance with the description.

4. The Bills of Quantities shall not be used for ordering purposes. The Contractor shall check the
lengths of cables and overhead conductors on site before ordering any of the cables. Any
allowance for off-cuts shall be made in the unit rates.

5. The rates shall exclude Value-Added Tax and the total carried over to the final summary.

6. All material covered by this Specification shall, wherever possible, be of South African
manufacture.
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7. ELECTRICAL WORK MATERIAL SCHEDULE

The Contractor shall complete the following schedules and submit them to the Representative/Agent
within 21 days of the date of the acceptance of the tender.

The schedules will be scrutinised by the Representative/Agent and should any material offered not
comply with the requirements contained in the specification, the Contractor will be required to supply
material in accordance with the contract at no additional cost.

NB: Only one manufacturer’s name to be inserted for each item.

1. Distribution boards

2. Circuit breakers 1P, 2P, 3P

3. On load isolators without trips

4, Contactors 1P, 2P, 3P

5. Earth leakage relays 1 & 3 phase

6. H.R.C. fuse switches

7. Kilowatt hour meter

8. Current transformers

9. Voltmeter

10. Maximum demand ammeter S
11 Daylight sensitive switch

12. Time switch

13. Conduit

14. Conduit boxes
15. Power skirting
16. Surface switches
17, Watertight switches
18. 16A flush socket outlets ]
19. 16A surface socket outlets — T
20. 16A watertight socket outlets
21. | Linear LED luminaires o o
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Type A
Al/E
Type A2
Type A2/E
22. Bulkhead fittings
Cc1
23. Downlights:
Bl
B1/E
24 Floodlight
G1
25. Clocks
26. | PVC SWA PVC ECC cable -
27. Cable trays
28 Cable ladders
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8. PARTICULARS OF ELECTRICAL CONTRACTOR

(To be completed by tenderers and submitted together with the tender form).

TENDER NO: REFERENCE:

SERVICE:

NAME OF ELECTRICAL CONTRACTOR:

ADDRESS

ELECTRICAL CONTRACTOR’S REGISTRATION NUMBER AT THE ELECTRICAL CONTRACTING BOARD OF
S.A.:

DATE SIGNATURE OF TENDERER
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9. DRAWINGS
9.1 SCHEDULE OF DRAWINGS

This document shall be read in conjunction with the attached drawings.

[ DRAWING NUMBER DRAWING DESCRIPTION
) EE-1100: 1 OF 3 Distribution Boards Single Line_Dia_gram—
T EE-1100: 2 OF 3 Distribution Boards Single Line Diagram_
EE-1100: 30F 3 Distribution Boards Single Line Diagram

The tenderer shall further submit with his tender the following;

e Completed projects; The tenderer shall submit contactable references, year the project was
completed, total UPS project value in rands,

e Current projects; The tenderer shall submit contactable references, total UPS project value in
rands
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10. UPS DATA SHEET

150KVA UNINTERRUPTIBLE POWER SUPPLY
SCHEDULES OF TECHNICAL INFORMATION

Schedules of information to be completed by the tenderer

hoe

Tenderers shall fill in under Column Not completed for all items unless N/A has been inserted by the
Engineer.

SYSTEM PARAMETERS

Recommended | Offered
1. Net output power of inverter system 150kVA
2. Power factor for which the system is rated 0.97 Lagging |
— i I
3. Nominal input voltage 380-415Volts |
|
4, Maximum input voltage tolerated 276V il
|
| 5. Minimum input voltage tolerated 176V |
6. Maximum input frequency deviation tolerated 40-70Hz |
| _ _ _
| @Full load
7. Maximum and minimum input power factor at rated KVA
@Half load
| Maximum harmonic input tolerated for successful . THDi
8 . 3% THDi
operation
9 Nominal output voltage 380-415Volts
10 Steady state output voltage regulation 380-415Volts
11 | Dynamic output voltage regulation:
. (a) | Step load of 25% between 10% and 100% of full load +/- 5%
{b) | 150% overload for 1 sec 150% for 1 min
{c} | Input voltage step variation of + 15% 105% 1
12 | Time for voltage recovery to steady state: .
{(a) | 25% step load N 60 ms
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(b) | 100% step load 60 ms
(c)_ 150% step load for 1 sec and then returned to 100% 200ms
] Relativéoutput phase angles at 100% unbalanced load {in
13. 1.5 Deg
degrees)
14. | Maximum harmonic content of output voltage 3%

15. | Overload capacity

(a) | One hour

110 % Continuous

(b) | One minute Continuous
(c) ‘ Ten seconds 125%
(d) | One second 150%
" (e) | Five msec 125%
(f) | One msec 125%
16, | Total input réquired with batteries charged for rated full 624KVA
load
TT—ota_l i_nput required at full load and battery discharged 738KVA
_1& T Allowable temperature rise across equipment at input air
temperature of:
(@) 25°c "
(b) 130°C - °C
(c) | 32°C R °C
(d}) | 35°C °C
(e} | 40°C °C
19, Heat dissipation under normal full load Running
conditions:
(a) | Converter Kw -
(b) | Battery KW
20. | Efficiency of the complete UPS system 1,0p.f. . 0.8p.f
| (a) | Full load 96.58% 97.18%
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(b) | 80% load 97.18% | 97.2%
{c) | 75% load % %
(d) | 65% load ©97.2% 97.2%
() | 50% load 97.32% | 97.32%
(f) | 40% load 97.40% | 97.40%
1. R.M.S. value of the A.C. current component through the
batteries for:
{a) | Discharged battery Amp
(b) | Charged battery Amp B
_22'—'TI.|\_/I.S. value of the A.C. voltage component through the
batteries for:
_(a)—' Discharged battery 2.35V/ cell
(b) | Charged battery 2.27V/ cell
23. | Total number of cubicles o 1
24. _Total floor space required 1.2m_2
25. | Dimensions of cubicle in mm 1200 X 1000mm

10.1 BATTERY CHARGER

1. Type IGBT

2. Output voltage for trickle charge - Volts

3. Steady state regulation of output voltage_tri_ckle to full load +1%

4, Output voltgge for input voltage fluctuation o
(a) | +10% - 1%
(b) | £15% 1%

5. Ripple content (%) 5%

6. Current limit value -

| 7. Input voltage at_wﬂic_h-t;(t_ery charger switches off o

92



(a) | Maximum Volts
(b} | Minimum : 176Volts
8. Maximum switch on inrush current A
9. Battery charger overload protection (type)
10. | Efficiency ) | 99%
11. | How is the effect of harmonics on input voltage minimised? |
~ l
10.2 OSCILLATOR
1. Type of oscillator (RC, c'aaa_l, etc.)
2. | stability: IR
+
(a) | With oscillator supply fluctuation o
{b) | Temperature variation oz
(c) | Number of p;wer_sapplies in parallel redundancy
3. Number of batteries from which oscillator is fed
4, Minimum time to synchronise to mains frequency  sec
10.3 INVERTER
1. Maximum continuous power output (kVA) 300KVA o
2. Nominal output voltage 400Volts
3. | Maximum harmonic content 1%
4. Nominal input voltage:
(a) | Maximum ) 415Volts
(b) | Nominal B 400Volts
i (c) Minimum 340Volts
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5. Input current at full load 600Ampere
6. | Input power factor at full load 300X ,0'99
Lagging
7. Efficiency at full load o 96.58%
8. Overload protection ) Yes
10.4 STATIC SWITCH
1. Describe electronic switch : o SCR
5 Minimum power factor at which switches will operate
satisfactorily
3. How does switch derive operating signal ?
4. Maximum break time for switchover <20ms
10.5 BATTERIES
1. Manufacturer ) VERTIV [
2. Country of origin ) China
3. | Type - B Lithium lon - LFP
4. | Type No - HPL-P1
5. Total number of cells - 160x 6
6. Number of cells per inverter 160
7. Bat_ter\; \70I_tage (float conditions) 2.25 Volts
8. Battery voltage (Boost charge) 2.3 Volts
9. Capacity (rated for time requir_ed)_ ) 100Ah
10. B-attery time o.ffered 'under ‘Ioad_co-nditions. Minimum 120 Minutes
time of 120 minutes is required.
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11. | Maximum output current Amp
12. | Cell voltage under float conditions _ 13.5 Volts R
13. | Cell conditions under boost conditions 13.5 Volts
14. | Cell voltage at start of discharge and full inverter load Volts ]
15. | Cell voltage at end of discharge period - | Volts o
16. | Expected lifetime of batteries - | 10 Years o
17. | Time to charge to 90% capacity 2.5 Hours N
18. | Total time to charge to 100% capacity 24 Hours
19. | Material of supporting framework Metal Cabinet
20. | Finish of framework Metal Cabinet
| o
21. | Dimensions of each cell | 1100x 600 x 2000mm
LxWxH
22. | Design of positive plate of cell ) |
23. | Rating of fused isolator Ampere O
24. | Cell configuratior; o
NQOTE : ALL BATTERY CALCULATIONS INCLUDING CURVES SHALL BE INCLUDED IN THE TENDER
10.6 DETAILS OF MANUFACTURE OF UPS
1. Manufacturer - Vertiv
2. ‘ Address China
3. Country of origin ) China
4. Make or trade name of equipment APM?2
5. Manufactae'_sty_pe no. APM2 300kVA
6. Is tenderer an accredited ag_ent ? YES/NO )
7. | Furnish details of maintenance and repair service facilities which can be rendered.

Furnish details of maintenance and repair service facilities which can be rendered.
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RESTRICTED
APPENDIX B

BILL OF QUANTITY & PRICE SCHEDULE

Complete attached BOQ and transfer final amount to KD17 as form of offer.
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ARMSCOR IMT BUILDING UPS: ELECTRICAL BOQ
ELECTRICAL INSTALLATION
SECTION 1: PRELIMINARY AND GENERAL

Item Description Unit QTY Rate Amount (R)
1 _ |Preliminary and General Items
1.1 COMPLIANCE WITH CONTRACT

Allow for costs directly associated with expenses to

comply with the Conditions of Contract and the Main

Contract Preliminaries.
111 Fixed cost component Sum 1
1.1.2 Component variable with time for completion (monthly) Sum 5
1,2 |SITE ESTABLISHMENT
121 [|Fixed cost component Sum 1
122 Component variable with time for completion (monthly) Sum 5
1.3 CONTRACT ADMINISTRATION
1.3.1 Fixed cost component Sum 1
1.3.2 Component variable with time for completion (monthly) Sum 5
1,4 PROVISION OF 10% PERFORMANCE GUARANTEE
1.41 Fixed cost component Sum 1
1.4.2 Component variable with time for completion (monthly) Sum 5
1,5  |[INSURANCE
1.5.1 Fixed cost component o Sum 1
15.2 Component variable with time for completion (monthly) Sum 5
I (COMPLIANCE WITH OCCUPATIONAL HEALTH AND
1,6 SAFETY ACT (1993) AND THE CONSTRUCTION

REGULATIONS (2014) _ -
1.6.1 Fixed cost component Sum 1
1.6.2 Component variable with time for completion (monthly) Sum 5
L 5 COMPLIANCE WITH THE ENVIRONMENTAL

! MANAGEMENT PLAN
1.71 Fixed cost component Sum 1
1.7.2 Component variable with time for completion (monthly) Sum 5
18 PROVISION OF DEFECTS LIABILITY GUARANTEE
' TO THE VALUE OF 5% OF THE CONTRACT VALUE

1.8.1 Fixed cost component Sum 1
1.8.2 Component variable with time for completion (monthly) Sum 5

Total carried forward to the next page




SECTION 1: PRELIMINARY AND GENERAL

ITEM Description UNIT | QTy
Total carried from to the previous page

19 SECURITY TO SITE FOR THE DURATION OF THE

’ PROJECT R

1.9.1 Fixed cost component | Sum 1

192 Component variable with time for completion (monthly) Sum 5

110 DETAILS OF ANY OTHER ITEMS

' THECONTRACTOR MAY WISH TO ADD:

1.10.1

1.10.2

1.10.3

1,11 General ltems - ) o
Allow for an infrared (IR) photographic scanning of the
Main Floor DB and Data Centre DB including

1411 o : Sum !
submission of a complete report to the electrical
engineer by an independent specialist

1112 _Testmg_and commissioning of the electrical Sum 1
installation.
Issue certificate of compliance on the installation of the

1.11.3 UPS including the entire electrical installation forming Sum 1
part of the scope of work.
Issue certificates of compliance for all the exisiting

1.11.4 DBs after remedial work is done on them and such 1
work is witnessed by the engineer.

1.11.5  [Inspection and handing over | Sum 1

1116 Mark up As Built drawings and submit them to the Sum 1

engineer for As Built purposes

TOTAL CARRIED FORWARD TO SUMMARY




ARMSCOR IMT BUILDING UPS: ELECTRICAL BOQ
ELECTRICAL INSTALLATION
SECTION 2: UNINTERRUPTIBLE POWER SUPPLY (UPS)

Item

Description

Unit

QTY

Rate

Amount (R)

2

2.1

211
212

2,2

2.21
222

23 _
2.3.1

uPs

Manufacture, supply, off loading,

installation, test and commissioning of a complete
150kVA modular UPS as described in the
specification. The UPS shall be a 3 phase in, three
phase out, double-conversion online UPS.

Include the following in the UPS price:
Transportation

SNMP card

Riggingofthe UPS _
150kVA three phase in, three phase out online
modular UPS.
Supply
Install

Manufacture, supply, including transportation, off loading,
installation, testing and commissioning of battery sets
installed in battery cabinets including DC links. The battery
sets to be sized suitably to provide 2 hour backup time at
150kW load. Batteries shall be lithium ion type of batteries.

Include the following in the batteries sets price:
Battery charger

DC junction box for DC isolation during maintenance.
Required DC & earth cable, lugs, shrink & ties
including small miscellanious installation material.
Rigging of the batteries.

Including any other material not mentioned that is
required for the correct installation and correct
functioning of the lithium ion batteries.

Install

General R ~
Testing and commisioning of the UPS.

23.2
233

Issue installation certificate of compliance

No
No

Provide training to staff. About four people

234
235

'Compile and submit to the enginéer the UPS
operations and maintenance manuals.

Issue UPS maintenance logbook

Total Carried Forward To Summary Page




ARMSCOR IMT BUILDING UPS: ELECTRICAL BOQ
ELECTRICAL INSTALLATION

SECTION 3: UPS AND AIR-CONDITIONING UNIT ONE YEAR FREE MAINTENANCE

item Description

Unit

QTY

Rate

Amount (R)

i FREE MAINTENANCE _

UPS and air-conditioning unit.

3,1 UPS and Batteries

311 [Provide bi-annual one year free maintenance for the
UPS and batteries. One year free maintenance to run

concurrently with the warrantee period.

UPS AND AIR-CONDITIONING UNIT ONE YEAR

The installer of the UPS and air-conditioning unit shall
be required to enter into a one year maintenance
agreement with the client. The tenderer is thus
required to price for a one year maintenance of the

3z Ajr;acmdn_iﬁg unit
321

Provide bi-annual one year free maintenance for the
air-conditioning unit. One year free maintenance to run
|concurrently with the warrantee period.

no

no

Total Carried Forward To Summary Page




ARMSCOR IMT BUILDING UPS: ELECTRICAL BOQ
ELECTRICAL INSTALLATION
SECTION 4. LOW VOLTAGE DISTRIBUTION

Item Description Unit QTy Rate Amount (R )
4 SECTION 4: LOW VOLTAGE DISTRIBUTION
CABLES
Supply, deliver and install the specified Low
4,1 Voltage Cable as per LV feeds required from the
transformer, substation and DB's:
Cable from the distribution board supplied from a
newly installed generator to the UPS Room DB
Essential Section situated in the new UPS room:
120mm? x 4-core ECC PVC SWA PVC
411 [Supply m 105
4.1.2 Install m 105
Cable from UPS Room DB Essentail to Main Floor DB
Essential: 16mm? x 4-core ECC PVC SWA PVC
4.1.3 Supply m 65
414 Install - m 65
Cable from UPS Room DB UPS Section to Main Floor
DB UPS Section: 95mm? x 4-core ECC PVC SWA
- PVC
4.1.5 Supply m 65
4.1.6 Install m 85
Cable from Main Floor DB Essenstial Section to Data
Centre Essential Section: 10mm? x 4-core ECC PVC
| - SWAPVC S
417 Supply m 30
4.1.8 Install m 30
Cable from Main Floor DB UPS Section to Data
Centre UPS Section: 70mm?2 x 4-core ECC PVC SWA
PVC
4.1.9 Supply m 30
4.1.10 Install o om 30
Cable from Main Floor DB UPS Section to SDB: GWE
UPS Section: 10mm? x 4-core ECC PVC SWA PVC
4111 [Supply . m 50
4.1.12 Install | m_ 50
Cable from Main Floor DB UPS Section to SDB: GEE
UPS Section: 10mm? x 4-core ECC PVC SWA PVC
4113 [Supply _m_| 8 |
4.1.14 Install m 80
Cable from Main Floor DB UPS Section to SDB: FEE
UPS Section: 10mm? x 4-core ECC PVYC SWA PVC
4115 Supply m 78
4116 [instal m 78

Total carried forward to the next page




SECTION 4: LOW VOLTAGE RETICULATION

item Description | unit | @iy | Rate Amount (R)
Total carried from to the previous page -
Cable from Main Floor DB UPS Section to SDB: FEE
UPS Section: 10mm? x 4-core ECC PVC SWA PVC
4117 |Supply m | 78
4118 Install m 78
Cable from Main Floor DB UPS Section to SDB: FWE
UPS Section: 10mm? x 4-core ECC PVC SWA PVC
4119 |Supply _m | 74
4.1.20 Install m 74
Cable from Main Floor DB UPS Section to SDB: SWE
UPS Section: 10mm? x 4-core ECC PVC SWA PVC
4.1.21 |Supply m 63
4122  |[Install m 63
Cable from Main Floor DB UPS Section to SDB: SWE
UPS Section: 10mm? x 4-core ECC PVC SWA PVC
4.1.23 Supply m | 88
4.1.24 Install m 88
@g o Termination of 600/1000V PVC grade copper
_cable connection MCCB's with crimped lugs
120mm? x 4-core ECC PVC SWA PVC
421 Supply __no 4
422 Install - B no I
95mm? x 4-core ECC PVC SWA PVC
423 Suwppy | no 4
424  llnstall no 4
70mm? x 4-core ECC PVC SWA PVC
4.2.5 Supply no 4
426 Install no 4
| 16mm? x 4-core ECC PVC SWA PVC
427 Supply no_ 2
428  |Install __ho 2

Total carried forward to the next page




SECTION 4: LOW VOLTAGE RETICULATION

Item Description | unit | Q@QTY | Rate Amount (R)
Total carried from to the previous page -
10mm? x 4-core ECC PVC SWA PVC

429  |Supply no | 14

4.2.10 Install no 14
6mm? x 4-core ECC PVC SWA PVC -

4.2.11 'Supply no 14

4.212  [Install no 14

43 MAIN EARTH CONDUCTORS
Supply, deliver and install all stranded earth copper
conductors (both bare and PVC insulated) and lugs
and the installation thereof, together with cables on
trays, against structures, in sleeves and in wiring
channels, including for the fixing and connecting
thereof

~_ |70mm? bare copper

4.3.1 Supply m 80

432  llnstall m 80
25mm? bare copper -

4.3.3 'Supply m_ 10

4.3.4 Install m 10

44 MAIN EARTH CONDUCTORS TERMINATIONS

~ |70mm? bare copper

4.41 Supply _no 4

4.4.2  |Install no 4

, 25mm? bare copper

4.43  |Supply no 4

4.4.4 Install no 4

4,5 SLEEVES, CABLE BASKETS AND DUCTING -
The supply and installation of all cable trays installed
in ceiling voids complete with support structure,
bends, joints, reducing sections, cross pieces, angle
pieces and expanding joints, threaded rod braces,
channels and straps and accessories
sleeves for future use to be sealed at both ends

| 110mm sleeve

4.5.1 Supply B m 50

452 Install m 50

~ |50mm sleeve

453 |Supply m 10

4.5.4 Install m 10
90 degrees slow bend for 110mm dia. Sleeve

4.5.5 Supply no 8

456 Install no 8

Total carried forward to the next page




SECTION 4: LOW VOLTAGE RETICULATION

Item Description [ unit | @ty | Rate Amount (R )
Total carried from to the previous page -
90 degrees slow bends for 50mm dia. sleeve
457 _|Supply no 8
458 |install _no 8 .
1.6mm galvanised draw wire drawn into
‘conduit or sleeve
459  |Supply m 100
4.5.10 Install - m 100
Supply and install in ceiling space and on surface
galvanised trunking, making allowance for
support, bends and all ancillary material required
4.6 for a complete installation. Galvanised covers to
be included in the rate. NB: The trunking and
cover shall be galvanised and powder coated
black.
P9000 trunking
461 [Supply S m 40
4.6.2 Install m 40
__ [P9000 end caps R I I
463 |Supply no 6
4.6.4 Install no 6
P8000 trunking o
465 |Supply m | 20
4.6.6 Install m 20
I (P8000endcaps -
467 Supply - . no 8
4.6.8 Install B no 8
N |P2000 trunking
46.9 Supply ) m 15
4.6.10  |install m 15
[P2000 end caps B
46.11  [Supply no 6
4.6.12 Install no 6

Total carried forward to the next page




SECTION 4: LOwW VOLTAGE RETICULATION
Item Description Unit QTY | Rate Amount (R)

Total carried from to the previous page -
4,7 The Supply and installation ¢ of all heavy duty

cable ladder installed in ceiling voids complete

with support structure, bends, joints, reducing

sections, cross pieces, angle pieces and

expanding joints, threaded rod braces, channels

and straps and accessories. Cable ladder to be

galvanised and bowder coated black.

Heavy duty 300mm wide cable ladder
471 Supply m 100
47.2 Install m 100

Supply and install heavy duty cable trays installed

in ceiling voids complete with Support structure,

bends, joints, reducing sections, cross pieces,
48 angle pieces and expanding joints, threaded rod

braces, channels and straps and accessories.

Cabile tray to be galvanised and powder coated

black.

Heavy duty 300mm wide cable tray
4.8.1 Supply m 50
482 Install m 50

Heavy duty 150mm wide cable tray
483 Supply m 140
484 |install m_ | 140
. LV MAIN BOARD, MAIN DISTRIBUTION BOARDS N
"‘,__A@pﬁmsu‘ﬂpﬂﬁg@@\*" -

Supply and instal| distribution boards as specified

and drawn on schematic diagrams and in

positions as indicated on relevant drawngs
- — ]UPS Room DB: ESS/ UPS - Fioor standing |
491 [Supply - no 1
492 install T — S -
s @E@Eﬂﬁﬁjﬁﬁﬁf i
4.93  Supply — e | 1
494 [install I 1
| |Data Centre DB: ESS/ Up S-Floor standing |
295 Swpply T e no | 1
496_ finstal no_ | 1
o |DBGELUPS  Wallmounted ~ — — — — —
497 fSwpy T —_ | .m0 | 1
498 finstan "~ T S N
| DB-GW1: UPS - Wall mounted
499 fSupply — —  —  —— no |1
4910 [instal T | no 1T
oo, — |PBFETUPS - Wallmountea ~
4911 [Supply — no [ 1
4812 |instal om0 |

]

Total carried forward to the next page




SECTION 4: LOW VOLTAGE RETICULATION

Item Description | unit | QTY | Rate Amount (R )
Total carried from to the previous page -
DB-FW1: UPS - Wall mounted
49.13 Supply - no 1
4.9.14  |Install no 1
77777 DB-SE1: UPS - Wall mounted
4.9.15 Supply no | 1
4.9.16 Install no [ 1
|l DB-SW1. UPS - Wall mounted
4.9.17 Supply no 1
49018 Install no 1
Supply and install the following switchgear on
distribution boards as and when required.
4,10 Switchgear shall match the existing switchgear in
order to maintain the same switchgear make in all
DB's.
10A, 240V, BKA circuit breaker
4.10.1 Supply no 2
4.10.2 Install no 2
20A, 240V, 6KA circuit breaker
4.10.3 Supply no 2
4.10.4 Install no 2
20A, 420V, 6KA circuit breaker
4.10.5 Supply no 2
4.10.6  [Install - - no 2
50A, 420V, BKA circuit breaker
4.10.7 Supply no 2
4.10.8 Install no 2
400A, 420V, 37KA circuit breaker
4.10.9 Supply no 1
4.10.10  |Install no 1
4,11 LV Trenching L
Excavation 600mm deep and 400mm wide trench
including backfilling and compacting -
4.11.1 In earth ‘ 7m3 10
4112 Soft rock extra over earth m® 3
4113 Hard rock m® 2
Imported soft sand bedding of 150mm under the cable
and above cable (when required by coil conditions)
4114 Supply m* [ &
4115 Install m® 5

Total carried forward to the next page
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SECTION 4: LOW VOLTAGE RETICULATION

ltem Description | _unit [ arty |  Rate Amount (R )
Total carried from to the previous page -
LV cable marker tape laid in an open trench 150mm_

. — |above the cable along the length of the cable -

4116 Supply ..m | 20 |

4117 |install m 20

412 [Farthing T T — ~
Earthing of all LV equipment or installation as required

4.12.1 including LV room earth mat, as specified. Earth mat sum 1
resistance to bi'ESitﬂa”“l” eohm.

413 Penetrations and Builder's Work .
Make penetrations through the brick wall for the

- o —[Ollowing sizes” 3 e [P

4.13.1__ |160mm diameter penetration oreoring | no | 1

122 |110mm diameter penetration or coring o |3

4133 __[50mm diameter penetration or coring ~no_ [ 5
Make penetrations through the concrete floor slab

4,14 . .

—. . [for the following sizes” =~ .

4141 |160mm diameter penetrationorcoring | g I S

4142 11\0m,“19i3ﬂ§fe,r£§”it[at'}lrLO[}LOf ing . __ho -

4.14.3__ 150mm diameter penetration or coring no | 7
Provisional sum for patching up the wall and making

4.14.4 good after any breaking of the wall in any manner. sum 1

T This includes cleaning of the existing or old generator
room prior to the installation of the UPS
TOTAL CARRIED FORWARD TO SUMMARY




ARMSCOR IMT BUILDING UPS: ELECTRICAL BOQ
ELECTRICAL INSTALLATION
SECTION 5: GENERAL POWER RETICULATION

Item

Description

Unit

QrYy

Rate

Amount (R )

5.1

511

CONDUITS.
PVC CONDUIT supplied and installed, including
couplings, cutting, bending, fixing etc. as per

specification in concrete, brickwork and on surface in
voids.

20mm diameter condgfi

Supply

512

Install

GALVANISED STEEL CONDUIT supplied and installed,
including outlet Box, cover plate, couplings, cutting,
bending, fixing etc. as per specification in concrete (floor
slab), brickwork and on surface in voids. Conduit to be
galvanised and powder-coated black.

20mm diameter conduit ]

Install

CONDUIT OUTLET BOXES

SECTION 5: GENERAL POWER RETICULATION

Galvanised 100 x 100x 50mm conduit outlet box and
cover plate 1o suit any number, size or type of entries,
fixed in roofs or in and including recess in brickwork or
cast in concrete

Supply

523
524

Install

Lo

no

Galvanised 100 x 50x 50mm conduit outlet box and
cover plate to suit any number, size or type of entries,
fixed in roofs or in and including recess in brickwork or

__|cast in concrete
| Supply

no

10

10

500

Instalt

525

no

Bdﬁrﬁd galvanised cond

| Supply

5.2.6

install

o
Wi

CONDUGTORS

PVC insulated 600/1000 V stranded copper conductors,
drawn into conduit, wire ways and/or sieeves :

531

5.3.2

4 mm? conductor

Install _

2.5 mm?

533
534

Supply

_|Install

Bare stranded copper earth conductors, drawn into
conduit,

53.5

_|Supply

no

no

750
750

500
500

53.6

Install

500

500

Total carried forward to the next page




SECTION §: GENERAL POWER RETICULATION
Item Description [ unit | Qv | Rate Amount (R}
Total carried from to the previous page -
54 SWITCHES, SOCKET OUTLETS AND ACCESSORIES,
' |ETC. I o
Switched socket outlet complete with cover plate fixed in
i . |flush box or flush in lid of power skirting or in box on wall.
18A 3-pin normal single flush mounted switched socket
____|outletwith 2-pin outlet .
541 |Supply . o | 2
542 linstall no 2
[ 16A 3-pir?m13l double flush mounted switched socket
| outlet
54.3  |Supply nmo_ | 2
544 Install no 2
16A 3-pin normal single surface mounted switched
. |socketoutlet
5.4.5 Supply no 2
546 |instal ) o_ | 2
,,,,,,, — . |16A 3-pin normal double surface mounted switched. | |
547 |Supply . o 2
548  [Install _ __ho | 2
. [100x100x50mm Cover plates where necessary 1| [ S
549  |Supply .
5410 Install no 8
***** NE— ——— no E
i loow,o,rnmmetelatzswﬁ@ necessary
Supply . o .8 f
_{Install ——no | 8 ]
.. |20Adouble pole surface mounted isolator
5.4.13 _ |Supply _no | &
15.4.14 Instal no 6
30A double pole surface mounted isolator
5415 |Supply f_mo | &
5418 |install no 6
.. ___|20Atriple pole surface mounted isolator .
15417 |Supply o2 |
5418 (install ne E
o 30A triple pole surface mounted isolator .
5419 |Supply no 2
5.4.20 _ |Instali no 2
Labelling of all power points, socket outlets with circuit
numbers, number of socket outlet in the circuit and DB
____ ___|supplying that circuit. . I I
5421 |Supply —jsum | 2 |
54.22  |Install ) S e _sum | 2

TOTAL CARRIED FORWARD TO SUMMARY




SECTION 6: GENERAL LIGHTING RETICULATION

Item Description Unit QTY Rate Amount (R )
o SECTION 6: GENERAL LIGHTING RETICULATION
6,1 __|coNDUITS
Galvanised conduit supplied and installed, including
couplings, cutting, bending, fixing etc. as per
specification in concrete, brickwork and on surface in
. voids. Conduit to be galvanised and powder-coated
20 mm
6.1.1 Supply m 500
6.1.2 Install _ m_ | 500 |
__ |28 mm _ —
6.1.3  |Supply m 10
6.14  |Install m_ 10
|CONDUIT OUTLETBOXES =~ =
Galvanised 100 x 50 x 50mm conduit outlet box and
cover plate to suit any number, size or type of entries,
6.2. X . K R . ! X
fixed in roofs or in and including recess in brickwork or
cast in concrete
6.2.1 Supply no 8
6.2.2 Install ne 8
Galvanised (60-65)mm diameter shallow type round
conduit outlet box and cover plate to suit any number,
size or type of entries, fixed in roofs or in and including
recess in brickwork or cast in concrete. Round conduit
outlet boxes to be galvanised and powder-coated
black. -
8.2.3 Supply no 20
6.2.4 Install no 20
CONDUCTORS
63 PVC insulated 600/1000 V stranded copper conductors,
! drawn into conduit, wire ways and/or sleeves :
6.3.1 1.5 mm? Conductor L
6.3.2 Supply m 750
Install m 750
_______[2.5mm? Conductor
633 [Supply _ |- m {500
6.3.4 Install m 500
~ |Bare stranded ébb;é}'eadh conductors, drawn into
conduit,
1.5 mm? BCEW
6.3.5 Supply m 500
6.3.6 Install . m 500
2.5 mm? BCEW
637 |Supply m 500
6.3.8 Install m 500
SWITCHES AND ACCESSORIES, ETC.
6,4 16A One_lever one way flush mounted light switch
6.4.1 Supply no 2
6.4.2 Instali no 2
16A One lever one way surface mounted light switch
6.4.3 Supply no 2
6.4.4 Install no 2
_____ |18A one lever watertight light switch
6.4.5 Supply no 1
6.4.6 Install ne 1
20A Photo-electric daylight sensitive switch
6.4.7 [Supply no 1
6.4.8 Install no 1

Total carried forward to the next page




SECTION 6: GENERAL LIGHTING RETICULATION

item Description | unit | QTY | Rate Amount (R

Total carried from to the previous page -

6,5 SOCKET QUTLET FOR LIGHT FITTINGS
FITTINGS

5A unswitched socket outlet to accept 5A7bluig top
connected by a 3m cabtyre to light fitting in ceiling void or
where necessary

6.5.1 |Supply no 40
6.5.2 Install __no 40
66  |LIGHT FITTINGS SUPPLY & INSTALL

| Type 3: 53W weatherproof LED light fitting as specified _ )
661 |Supply no 8

6.6.2 _|Install —— . no 8

Type D: Surface mounted single sided exit signage with
B ‘Running Man’ pictogram as specified
6.6.3 _|Supply B . no 5
6.6.4 Install ) no 5

Tybg D: Surface mounted single sided exit signage with
'Exit’ sign as specified

6.6.5 Supply . no | 5

6.6.6 Install e no 5

TOTAL CARRIED FORWARD TO SUMMARY




SECTION 7: ELECTRONIC SYSTEMS

Item Description Unit QTY Rate Amount (R }
7 ___ |SECTION §: ELECTRONIC SYSTEMS
7.1 FIRE ALARM SYSTEM WIREWAYS

Galvanised conduit in ceiling voids, in wall chases and

on surface:

25mm Conduit; .
711 _ |Supply m 300
7.1.2 Install m 300

Galvanised flush mounted draw boxes with white enamel

finished cover plates fitted with chromium plated screws.

100 x 100x 50 mm draw boxes
7.1.3_ [Supply no 15
7.1.4 Install no 15

100 x 50x 50 mm cover plates
7.1.5  |Supply __no 8
7.1.8 Install no 8

(60-65)mm diameter round draw box:
717  |Supply no 20
7.1.8  |Install no 20

(60-65)mm diameter round cover plate to fit round draw

box
719  |Supply no 20
7.1.10 _ [|Instal no 20
7,2 MEDIUM DUTY WELDED MESH CABLE TRAY

The supply and installation of welded mesh cable trays

installed in ceiling voids complete with support structure,

bends, joints, reducing sections, cross pieces, angte

pieces and expanding joints, threaded rod braces,

channels and straps and accessories
I ___ |200mm Wide welded mesh cable tray
7.21 Supply m 50
722 Install m 50

200mm Wide welded mesh cable tray: Bends
723 _ |Supply no 8
724 |Instal no 8

200mm Wide welded mesh cable tray: Tee's - 77
7.25 | Supply __no 3]
726 __ |instal no 6
7.3 PVC COMPACT MINI TRUNKING

Supply and install PVYC compact mini trunking complete

with lid and all its standard accessories as may be

required when installing it

40mm x 16mm, YT3 mini trunking -
7.3.1 Supply m 60
732 Install o m 50

25mm x 16mm, YT2 mini trunking
733 Supply . om__ | 20 ~
732 |instal o Em 20
74 - EARTHING —

300mm L x 200mm W x 3mm H earth bar with 8mm bolts

and nuts for 16mm? insulated copper conductor from the

server room o the substation earth.
7.41 Supply M no 2
742 llnstall no 2

TOTAL CARRIED FORWARD TO SUMNMARY




ARMSCOR IMT BUILDING UPS: ELECTRICAL BOQ
ELECTRICAL INSTALLATION
SECTION 8: PROVISIONAL SUM FOR BUILDING COMPLIANCE

Item Description Unit QTY Rate Amount (R )
8 Provisional Sum For Building Compliance

Refurbish and make the exising electrical distribution
boards compliant with regulations, and issuing

8.1 certificates of compliances as required in terms of the no 6
regulations. .
Inspect and where necesssary, remedy the existing
electrical circuits that will be supplied from the UPS, to
8,2 ensure that they comply with regulations, and issuing Sum 1 250 000,00 250 000,00

certificates of compliances as required in terms of the
regulations. This provisional sum will be managed by
the engineer and the client.

Total Carried Forward To Summary Page




ARMSCOR IMT BUILDING UPS: ELECTRICAL BOQ
ELECTRICAL INSTALLATION
SECTION 9: UPS ROOM HVAC

Item Description Unit QTY Rate Amount (R )

9 UPS ROOM HVAC

Supply, Install, Commission and handover Cooling
Inverter Split Units at the UPS room, positions to be
confirmed on site.

91 Outdoor units

SOU-01-02 - 4.7kW Inverter condenser unit bompleté
with DuraFin+ made of corrosion-resistant material to No 1
protect the condenser from rusting

9,2 Indoor units

[CCU-01-02 - 4.7kW Inverter Under Ceiling cassette
unit complete with supports, and power connections, No 1
isolators etc.

9,3 |Controls
RC-1 - Wall mounted wired remote controls No 1

9.4  |Refrigerant piping - complete with supports
Class type as per manufacture's recommendation

Liquid pipe 6.35mm m 38

9,5 Refrigerant pipe insulation - (Armaflex)

Liquid pipe g6.35mm m 38
Gas pipe 29.52mm m 38

96 [Refrigerant_
R410A Refrigerant I kg 11

9,7 Condensate PVC piping
@25mm m 20

9,8 O & M Mnuals

Operating & maintenance manuals, complete with AS

Built drawings o 3
Suppy, install and commission fresh air mounted fan
9,9 L - -
with filters in slding flame 1l
2 Speed Xpelair WX9 No 1

Total Carried Forward To Summary Page




ARMSCOR IMT BUILDING UPS: ELECTRICAL BOQ ]
ELECTRICAL INSTALLATION
SUMMARY OF SCHEDULES
SUMMARY PAGE
ltem |Description

Amount (R)
ELECTRICAL INSTALLATION
SECTION 1: PRELIMINARY AND GENERAL

SECTION 2: UNINTERRUPTIBLE POWER SUPPLY

SECTION 4; LOWVOLTAGED|STR|BUT|ON —_—t

-
2
3 |sEcTiON 3; ONEYEARMAINTENANCE e
4 = — — ——
5 |sECTION s: GENERAL POWER RETICULATION

6 [SECTION 6: GENERAL LIGHTING RETICULATION

SECTION 7: ELECTRONIC SYSTEMS WIREWAYS

SECTION &: BUILDING COMPLIANCE e -
SECTION 9: UPS ROOM HVAC |

SUB-TOTAL 1
ADD 5% CONTINGENCY
SUB TOTAL 2
ADD 15% VAT

TOTAL CARRIED TO FORM OF OFFER AND ACCEPTANCE




ARMAMENTS CORPORATION OF SOUTH AFRICA SOCLTD

(ARMSCOR)
QUESTIONNAIRE
REPLIES
1 What is the request for bid number? 0 s
2 If applicable: Price basis of bid
(delivered INto StOTE) e e
3 Indicate which of the following applies:
3.1 The prices are fixed.

3.2 The prices are not fixed (NB:

4 The delivery period shall be fixed

WHERE SUPPLIES OFFERED ARE TO BE IMPORTED, THE QUESTIONS BELOW MUST BE ANSWERED.

5 Foreign content:
5.1 What amount in foreign currency must be remitted overseas? = ..
5.2 What is the rate of exchange used in converting the amount into ZAR1, 00=.........coocrvveerrrersens
SA Rand and the date on which this is based? Date e
6 Statutory costs:
6.1 Are the goods quoted on subject to customs duty,
ad valorem customs or surcharge? = e

6.2 If so, what is the amount payable in respect of
a) Customs duty? e e

b) Ad valorem customs duty? 0 einseiesiisennsssseas

Last updated 2023-05-12 Bid No: EFAC/2024/08




PRICE BREAKDOWN
7. The following particulars must be furnished, failure of which may invalidate the bids.
AMOUNT | * SricE
7.1 FOB/FCA cost of item
7.2 Sea/Air freight
7.3 Insurance charges
7.4 Clearance charges
7.5 Customs duties
7.6 Ad valorem customs duties
7.7 Delivery costs from port/airport to your premises
7.8 Local content (excluding (10.10)
7.9 Delivery costs from your premises into store
7.10  Balance (detail to be submitted)

TOTAL

Last updated 2023-05-12

Bid No: EFAC/2024/08
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BROAD-BASED BLACK ECONOMIC EMPOWERMENT

ACRONYMS AND ABBREVIATIONS

B-BBEE Broad-Based Black Economic Empowerment
CIPC Companies and Intellectual Property Commission
COTS Commercial Off The Shelf

EME Exempted Micro Enterprises

MOTS Military Off The Shelf

QSE Qualifying Small Enterprises

SANAS South African National Accreditations Systems

Last updated 2023-05-12

Bid No: EFAC/2024/08




1.

1.1

1.2

1.3

1.4

2.1

2.1.1

KD24

-2-
PREFERENTIAL PROCUREMENT POLICY FRAMEWORK ACT, 2000

The B-BBEE preference points will be awarded in terms of the Preferential Procurement Policy
Framework Act, 2000: Preferential Procurement Regulations, 2022,

The 80/20 preference point system is applicable to all bids with a Rand value of up to R50 000 000,00
(all applicable taxes included)

Preference points for this bid shall be awarded for:

Price 8o
Specific Goals 20
Total points for Price and Specific Goals must not exceed 100

Bidders who do not submit valid proof of Specific Goals claim will score zero (0).

ALLOCATION OF PREFERENCE POINTS FOR SPECIFIC GOALS

Specific Goals

The preference points that will be awarded in terms of the specific goals with regards to procurement
processes shall be as follows (one table will be applicable for each bid):

TABLE A : Advancement of SMMEs

No

(i) Black owned entities or 90/10 preference | 80/20 preference
(i) Black owned Military Veterans entities,| Points system points system
or

(i) Black women owned entities or
(iv) Black youth owned entities or

(v) Entities owned by Black people living
with disabilities or

(vi) Entities owned by Black people living
in rural areas or

(vii) Entities owned by Unemployed black|

people
EMEs or QSEs entities which are 100% | 10 20
black owned
EMEs or QSEs entities which are 51% - | 8 16
99% black owned
EMEs or QSEs entities which are 35% - | 4 8

50% black owned

EMEs or QSEs entities which are 0% - 34% | 0 0
black owned

Last updated 2023-05-12 Bid No: EFAC/2024/08
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TABLE B : Advancement of Locgl Content & Production

KD24

| Advancement of entities with local|| 90/10 '|'80/20 preference
manufacturing capabilities for designatedll preference 'points system
sectors | points system
1. Full compliance to the applicable minimum | 2 4
threshold for local content & production
2. Non-compliance to the applicable | 0 0
minimum thresheold for local content &
production
|| Advancement of South African Companies || 90/10 | '80/20 preferencel!
,preference ' points system
_points system
1. Level 1 and 100% black owned 8 16
2. Level 2 and at least 51% black owned 6 12
3. Level 3 and at least 35% black owned 1 2
4, Below Level 3 0 0
TABLE C : Income Generation -
Income Generation, Disposal or | 90/10  preferencel| 80/20 preference!

Leasing of Assets

Advancement of South African
Companies

points system

points system

1. Level 1 10 20
2. Level 2 8 16
3. Level 3 6 12
__ 4, Below level 3 0 0
TABLE D : Locality
No | Entities Located in Specificf| 90/10 preference!| 80/20 preference
Province, R‘?S,ip'," Pr,,M”,’,‘,iCiP?”t,Y ppir)ts system Qoints system
1. Entites located within the | 2 4
specific locality
2. Entities located outside the |0 0
specific iocality
'| Advancement of South African}| 90/10  preferencel| 80/20 preference
Companies | points system points system
1. Level 1 and 100% black owned | 8 16
2, Level 2 and at least 51% black | 6 12
owned
3. Level 3 and at least 35% black | 1 2
l owned
Below Level 3 0 0

l 4,

Last updated 2023-05-12

Bid No: EFAC/2024/08
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TABLE E : Advancement of BEE Compliant Suppliers

KD24

No || Advancement of BEE compliant|| 90/10 Wpreferencei '80/20 preference
suppliers »Eo_irjgs‘_system | points system |
1. 100% black equity ownership 10 20
2. 51% - 99% black equity | 8 16
ownership
3. 35% - 50% black equity | 4 8
ownership
4. 0% - 34% black equity | 0 0
ownership
5, Specialised Entities 10 20
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3. PRINCIPLES
341 Valid proof of B-BBEE status is either of the following:

3.1.1 A B-BBEE Sworn Affidavit fully completed and

3.1.1.1 Deposed and signed in the presence of the Commissioner of Oaths (Certified true copy not
acceptable)

3.1.1.2 Does not contradict itself (% black ownership matches compliance level)

3.1.1.3 Commissioner of Qaths credentials and signature are reflected.

3.1.2 A B-BBEE Certificate issued by either the CIPC or a SANAS Accredited Verification Agency.

3.1.3 An entity submitting an unincorporated Joint Venture / Consortium must attach a Consolidated B-BBEE
Certificate in the name of the Joint Venture / Consortium issued by a SANAS accredited Verification Agency.

3.1.4 B-BBEE status must be based on the latest financial year-end information, otherwise it is invalid and
unacceptable.

3.2 Local content and production

3.2.1 The complete list of sectors and sub-sectors which are designated for local production with minimum local
content threshold can be found on the website of the Department of Trade, Industry & Competition via the link
below.

http://www .thedtic.gov.za/sectors-and-services-2/industrial-development/industrial-procurement/
3.2.2 The bidder shall submit with the Bid documents a completed Annexure C, D & E and an Exemption letter from
the dtic and a letter from the manufacturer.

3.3. Locality

3.3.1 The bidder must submit the municipality bill/local councillor letter (mnust be not be older than 3 months).
3.3.2 In an event where the bidder is the lessee, the municipality bill and the lease agreement must be submitted.
3.3.3 In an event where the bidder owns the property, the municipality bill must be in the name of the owner of the

property.
3.3 Sub-Contracting

3.3.1 Itis arequirement of Armscor that subcontracting must be considered by a bidder. Therefore, where a
contract from R10 000 000 (million) and above is awarded, Armscor shall endeavour to advance designated groups
where applicable.

3.3.2 A bidder awarded a contract may not sub-contract more than 25% of the value of the contract to any other
enterprise that does not have an equal or higher B-BBEE status level than the bidder concerned, unless the
contract is sub-contracted to an EME that has the capability and ability to execute the sub-contracted
activities or work..

3.3.3 Abidder awarded a contract must obtain the approval of Armscor prior to any changes in the subcontracting
arrangement.

3.4 Ownership

3.4.1 In accordance with the provisions of the Defence Sector Code, it is a requirement of Armscor that all
suppliers that do business with Armscor should achieve at least 35% black equity ownership and will be included as a
bid condition where applicable.

| Last updated 2023-05-12 Bid No: EFAC/2024/08




3.5 Verification of bidders information

The Armscor Transformation Division reserves the right to require a bidder and/or its sub-contractor(s) to
substantiate any claim at any stage in the bidding process to verify and confirm the specific goals claim of the
bidder and/or its sub-contractor(s).

B-BBEE DECLARATION

1. Confirmation of the Bidder’s Turnover

Name of the Bidder

Registration Number

Financial Year End
Turnover Period Starting
(Day, Month, Year)
(As at the latest R Period Ending
financial year end) (Day, Month, Year)

2. Confirmation of Subcontractors involved in the execution of the order:

Bidder % Black Ownership B-BBEE Status % Value to be Contracted

Subcontractors % Black Ownership B-BBELE Status % Value to be Contracted

3.

*Percentages of the bid value which will be subcontracted including main contractor must add up to 100%.

3. Confirmation of Suppliers involved in the execution of the order:

Supplier’s name % Black Ownership B-BBEE status % Value to be Supplied

=

SIEN RN
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BIDDER’S DISCLOSURE

1. PURPOSE OF THE FORM

Any person (natural or juristic) may make an offer or offers in terms of this invitation to bid. In line with the
principles of transparency, accountability, impartiality, and ethics as enshrined in the Constitution of the
Republic of South Africa and further expressed in various pieces of legislation, it is required for the bidder to
make this declaration in respect of the details required hereunder.

Where a person/s are listed in the Register for Tender Defaulters and / or the List of Restricted Suppliers,
that person will automatically be disqualified from the bid process.

2. Bidder's declaration

2.1

2.1.1

2.2
2.2.1

2.3

2.31

Is the bidder, or any of its directors / trustees / shareholders / members / partners or any person having a
controlling interest1 in the enterprise,

employed by the state? YES/NO

If so, furnish particulars of the names, individual identity numbers, and, if applicable, state employee
numbers of sole proprietor/ directors / trustees / shareholders / members/ partners or any person having a
controlling interest in the enterprise, in table below.

Full Name Identity Number ' Name of State |
institution

Do you, or any person connected with the bidder, have a relationship with any person who is employed by
the procuring institution? YES/NO
If so, furnish particulars:

Does the bidder or any of its directors / trustees / shareholders / members / partners or any person having a
controlling interest in the enterprise have any interest in any other related enterprise whether or not they are
bidding for this contract? YES/NO

If s0, furnish particulars:

1 the power, by one person or a group of persons holding the majority of the equity
of an enterprise, alternatively, the person/s having the deciding vote or power to
influence or to direct the course and decisions of the enterprise.

Last updated 2023-05-12 Bid No: EFAC/2024/08




3.1

3.3

3.4
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3.5
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KD26

DECLARATION

I, the under5|gned 1T 10T=) T VPP in submitting the
accompanying bid, do hereby make the following statements that | certify to be true and complete in every
respect:

| have read and | understand the contents of this disclosure;

| understand that the accompanying bid will be disqualified if this disclosure is found not to be true and
complete in every respect;

The bidder has arrived at the accompanying bid independently from, and without consultation,
communication, agreement or arrangement with any competitor. However, communication between partners
in a joint venture or consortium2 will not be construed as collusive bidding.

In addition, there have been no consultations, communications, agreements or arrangements with any
competitor regarding the quality, quantity, specifications, prices, including methods, factors or formulas used
to calculate prices, market allocation, the intention or decision to submit or not to submit the bid, bidding with
the intention not to win the bid and conditions or delivery particulars of the products or services to which this
bid invitation relates.

The terms of the accompanying bid have not been, and will not be, disclosed by the bidder, directly or
indirectly, to any competitor, prior to the date and time of the official bid opening or of the awarding of the
contract.

There have been no consultations, communications, agreements or arrangements made by the bidder with
any official of the procuring institution in relation to this procurement process prior to and during the bidding
process except to provide clarification on the bid submitted where so required by the institution; and the
bidder was not involved in the drafting of the specifications or terms of reference for this bid.

| am aware that, in addition and without prejudice to any other remedy provided to combat any restrictive
practices related to bids and contracts, bids that are suspicious will be reported to the Competition
Commission for investigation and possible imposition of administrative penalties in terms of section 59 of the
Competition Act No 89 of 1998 and or may be reported to the National Prosecuting Authority (NPA) for
criminal investigation and or may be restricted from conducting business with the public sector for a period
not exceeding ten (10) years in terms of the Prevention and Combating of Corrupt Activities Act No 12 of
2004 or any other applicable legisiation.

| CERTIFY THAT THE INFORMATION FURNISHED IN PARAGRAPHS 1, 2 and 3 ABOVE IS CORRECT.

| ACCEPT THAT THE STATE MAY REJECT THE BID OR ACT AGAINST ME IN TERMS OF PARAGRAPH
6 OF PFMA SCM INSTRUCTION 03 OF 2021/22 ON PREVENTING AND COMBATING ABUSE IN THE
SUPPLY CHAIN MANAGEMENT SYSTEM SHOULD THIS DECLARATION PROVE TO BE FALSE.

S,gnature Date

S Nameofb|dder

2 Joint venture or Consortium means an association of persons for the purpose of
combining their expertise, property, capital, efforts, skill and knowledge in an
activity for the execution of a contract.
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DEFENCE SECTOR BBBEE SWORN AFFIDAVIT — EXEMPTED MICRO ENTERPRISE

I, the undersigned,

| Full name & Surname

| Identity number

Hereby declare under oath as follows:
1. The contents of this statement are to the best of my knowledge

a true reflection of the facts.

2. | am a Member / Director / Owner of the following enterprise

and am duly authorised to act on its behalf:

Enterprise Name:

Trading Name (If
Applicable):

Reglstration
Number:

Type of Entity (CC,
(Pty) Ltd, Sole Prop
etc.):

Nature of Business:

Definition of “Black
People”

As per the Broad-Based Black Economic Empowerment Act 53 of 2003 as
Amended by Act No 46 of 2013 “Black People” is a generic term which
means Africans, Coloureds and Indians -

(a) who are citizens of the Republic of South Africa by birth or descent; i
or
(b) who became citizens of the Republic of South Africa by
naturalisation-
i, before 27 April 1994; or
ii. on or after 27 April 1994 and who would have been entitled to
acquire citizenship by naturalization prior to that date;”

Definition of “Black
Designated Groups

“Black Designated Groups means:

(a) unemployed black people not attending and not required by law to
attend an educational institution and not awaiting admission to an
educational institution;

(b) Black people who are youth as defined in the National Youth
Commission Act of 1996;

(c) Black people who are persons with disabilities as defined in the
Code of Good Practice on employment of people with disabilities
issued under the Employment Equity Act;

(d) Black people living in rural and under developed areas;

(e) Black military veterans who qualifies to be called a military
veteran in terms of the Military Veterans Act 18 of 2011;"

Last updated 2023-05-12
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ANNEXURE 1 TO KD24

3. | hereby declare under Oath that:
e  The Enterprise has % Black Owned as per Amended Code Series 100 of the Amended Codes of
Good Practice issued under section 9 (1) of B-BBEE Act No 53 of 2003 as Amended by Act No 46 of 2013,
¢  The Enterprise has % Black Female Owned as per Amended Code Series 100 of the Amended
Codes of Good Practice issued under section 9 (1) of B-BBEE Act No 53 of 2003 as Amended by Act No 46 of
2013,
e  The Enterprise has % Black Designated Group Beneficiaries as per Amended Code Series 100
of the Amended Codes of Good Practice issued under section 9 (1) of B-BBEE Act No 53 of 2003 as Amended
by Act No 46 of 2013,
e  Black Designated Group Owned % Breakdown as per the definition stated above:
e Black Youth % = %
» Black people living with disabilities % = %
e Black Unemployed % = %
o Black People living in Rural areas % = %
o Black Military Veterans % = %

o Based on the Financial Statements/Management Accounts and other information available on the latest
financial year-end of , the annual Total Revenue was R5,000,000.00 (Five Million Rands) or
less

e Please confirm on the table below the B-BBEE level contributor, by ticking the applicable box.

100% Black Owned | Level One (135% B-BBEE procurement recognition)

At Least 51% Black | Level Two (125% B-BBEE procurement recognition)

Owned

Less than 51% Black | Level Four (100% B-BBEE procurement recognition)

Owned

4. | know and understand the contents of this affidavit and 1 have no objection to take the prescribed oath and
consider the oath binding on my conscience and on the owners of the enterprise which | represent in this matter.
5. The sworn affidavit will be valid for a period of 12 months from the date signed by commissioner.

Commissioner of Oaths Deponent
Credentials and Signature

Signature

Date Date

Last updated 2023-05-12 Bid No: EFAC/2024/08




ANNEXURE 2 TO KD24

DEFENCE SECTOR BBBEE SWORN AFFIDAVIT - QUALIFYING SMALL ENTERPRISE

|, the undersigned,

Full name & Surname
Identity number

Hereby declare under oath as follows:
1. The contents of this statement are to the best of my knowledge a true reflection of the facts.

2. | am a Member / Director / Owner of the following enterprise and am duly authorised to act on its
behalf:

Enterprise Name:

Trading Name (If
Applicable):
Registration
Number: |
Type of Entity (CC,
(Pty) Ltd, Sole

Prop etc.): | ]
Nature of
Business:
Definition of | As per the Broad-Based Black Economic Empowerment Act 563 of
“Black People” 2003 as Amended by Act No 46 of 2013 “Black People” is a generic
term which means Africans, Coloureds and Indians —
(a) who are citizens of the Republic of South Africa by birth or
descent; or
(b) who became citizens of the Republic of South Africa by
naturalisation-
i. before 27 April 1994; or
ii. on or after 27 April 1994 and who would have been entitled
to acquire citizenship by naturalization prior to that date;"
Definition of | “Black Designated Groups means:
“Black Designated (a) unemployed black people not attending and not required by
Groups law to attend an educational institution and not awaiting

admission to an educational institution;

(b) Black people who are youth as defined in the National Youth
Commission Act of 1996;

(c) Black people who are persons with disabilities as defined in

| the Code of Good Practice on employment of people with

disabilities issued under the Employment Equity Act;

(d) Black people living in rural and under developed areas;

(e) Black military veterans who qualifies to be called a military
veteran in terms of the Military Veterans Act 18 of 2011;"

Issued in terms of the Defence Scetor Code (Gazette 42391 - 12 April 2019)
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3. | hereby declare under QOath that:

The Enterprise has % Black Owned as per Amended Code Series 100 of the
Amended Codes of Good Practice issued under section 9 (1) of B-BBEE Act No 53 of 2003 as
Amended by Act No 46 of 2013,

The Enterprise has % Black Female Owned as per Amended Code Series 100 of the
Amended Codes of Good Practice issued under section 9 (1) of B-BBEE Act No 53 of 2003 as
Amended by Act No 46 of 2013,

The Enterprise has % Black Designated Group Beneficiaries as per Amended Code
Series 100 of the Amended Codes of Good Practice issued under section 9 (1) of B-BBEE Act No 53
of 2003 as Amended by Act No 46 of 2013,

Black Designated Group Owned % Breakdown as per the definition stated above:

e Black Youth % = %

o Black people living with disabilities % = %
¢ Black Unemployed % = %

o Black People living in Rural areas % = %
¢ Black Military Veterans % = %

Based on the Financial Statements/Management Accounts and other information available on the
latest financial year-end of , the annual Total Revenue was between R5,000,000.00
(Five Million Rands) to R50,000,000.00 (Fifty Million Rands)

Please confirm on the table below the B-BBEE level contributor, by ticking the applicable box.

100% Black | Level One (135% B-BBEE procurement recognition)

| Owned _ -
At Least 51% | Level Two (125% B-BBEE procurement recognition)
Black Owned i

4. | know and understand the contents of this affidavit and | have no objection to take the prescribed oath
and consider the oath binding on my conscience and on the owners of the enterprise which | represent in
this matter.

5. The sworn affidavit will be valid for a period of 12 months from the date signed by commissioner.

Commissioner of Oaths Deponent |

Credentials and Signature

Signature

Date Date

Issued in terms of the Defence Sccetor Code (Gazette 42391 - 12 April 2019)
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YOU ARE HEREBY INVITED TO BID FOR REQUIREMENTS OF ARMSCOR

BID NUMBER:

| CLOSING DATE:

1

| CLOSING TIME: |

DESCRIPTION

BID RESPONSE DOCUMENTS MAY BE DEPOSITED IN THE BID BOX SITUATED AT :

ARMSCOR BID BOX VISITORS ENTRANCE (BLOCK 8),

370 NOSSOB STREET,
BIDDING PROCEDURE ENQUIRIES MAY BE DIRECTED TO TECHNICAL ENQUIRIES MAY BE DIRECTED TO:
CONTACT PERSON Mr. A.L Mmbengwa CONTACT PERSON Mr. AL Mmbengwa
TELEPHONE NUMBER | 012 428 3610 TELEPHONE NUMBER 012 428 3610
FACSIMILE NUMBER | N/A FACSIMILE NUMBER N/A
E-MAIL ADDRESS scmblds@armscor.co.za E-MAIL ADDRESS scmbids@armscor.co.za
SUPPLIER INFORMATION
NAME OF BIDDER
POSTAL ADDRESS
STREET ADDRESS
TELEPHONE NUMBER | CODE NUMBER
CELLPHONE NUMBER
FACSIMILE NUMBER | CODE NUMBER
E-MAIL ADDRESS
VAT REGISTRATION
NUMBER o
SUPPLIER TAX CENTRAL
COMPLIANCE STATUS | COMPLIANCE OR SUPPLIER
SYSTEM PIN: DATABASE
| No | MAAA
B-BBEE STATUS TICK APPLICABLE BOX] B-BBEE STATUS LEVEL SWORN [TICK APPLICABLE BOX]
LEVEL VERIFICATION AFFIDAVIT
CERTIFICATE
[ Yes [CONo [ Yes CINo

[A B-BBEE STATUS LEVEL VERIFICATION CERTIFICATE/ SWORN AFFIDAVIT (FOR EMES & QSEs) MUST BE SUBMITTED IN

ORDER TO QUALIFY FOR PREFERENCE POINTS FOR B-BBEE]

ARE YOU THE
ACCREDITED
REPRESENTATIVE IN
SOUTH AFRICA FOR
THE GOODS
[SERVICES /WORKS
OFFERED?

CYes CINo
[IF YES ENCLOSE PROOF]

ARE YOU A FOREIGN BASED
SUPPLIER FOR THE GOODS
ISERVICES /WORKS OFFERED?

[CdYes CINo

QUESTIONNAIRE TO BIDDING FOREIGN SUPPLIERS

IS THE ENTITY A RESIDENT OF THE REPUBLIC OF SOUTH AFRICA (RSA)?
DOES THE ENTITY HAVE A BRANCH IN THE RSA?
DOES THE ENTITY HAVE A PERMANENT ESTABLISHMENT IN THE RSA?

DOES THE ENTITY HAVE ANY SOURCE OF INCOME IN THE RSA?

IS THE ENTITY LIABLE IN THE RSA FOR ANY FORM OF TAXATION?
IF THE ANSWER IS “NO” TO ALL OF THE ABOVE, THEN IT IS NOT A REQUIREMENT TO REGISTER FOR A TAX COMPLIANCE STATUS
SYSTEM PIN CODE FROM THE SOUTH AFRICAN REVENUE SERVICE (SARS) AND IF NOT REGISTER AS PER 2.3 BELOW.

[J vES [JNO
] YES [NO
[J yes [INO
] YES [INO
] YES [JNO

|
Last updated 2023-05-12
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BID SUBMISSION:

1.2,

1.3.

. BIDS MUST BE DELIVERED BY THE STIPULATED TIME TO THE CORRECT ADDRESS. LATE BIDS WILL NOT BE ACCEPTED

FOR CONSIDERATION.

ALL BIDS MUST BE SUBMITTED ON THE OFFICIAL FORMS PROVIDED-(NOT TO BE RE-TYPED) OR IN THE MANNER
PRESCRIBED IN THE BID DOCUMENT.

THIS BID IS SUBJECT TO THE PREFERENTIAL PROCUREMENT POLICY FRAMEWORK ACT, 2000 AND THE PREFERENTIAL
PROCUREMENT REGULATIONS, 202, THE GENERAL CONDITIONS OF CONTRACT (GCC) AND, IF APPLICABLE, ANY OTHER
SPECIAL CONDITIONS OF CONTRACT.

TAX COMPLIANCE REQUIREMENTS

2.1
2.2

23

24
2.5

2.6

2.7

BIDDERS MUST ENSURE COMPLIANCE WITH THEIR TAX OBLIGATIONS.

BIDDERS ARE REQUIRED TO SUBMIT THEIR UNIQUE PERSONAL IDENTIFICATION NUMBER (PIN) ISSUED BY SARS TO
ENABLE THE ORGAN OF STATE TO VERIFY THE TAXPAYER'S PROFILE AND TAX STATUS.

APPLICATION FOR TAX COMPLIANCE STATUS (TCS) PIN MAY BE MADE VIA E-FILING THROUGH THE SARS WEBSITE
WWW.SARS.GOV.ZA,

BIDDERS MAY ALSO SUBMIT A PRINTED TCS CERTIFICATE TOGETHER WITH THE BID.

IN BIDS WHERE CONSORTIA / JOINT VENTURES / SUB-CONTRACTORS ARE INVOLVED, EACH PARTY MUST SUBMIT A
SEPARATE TCS CERTIFICATE / PIN/ CSD NUMBER.

WHERE NO TCS IS AVAILABLE BUT THE BIDDER IS REGISTERED ON THE CENTRAL SUPPLIER DATABASE (CSD), A CSD
NUMBER MUST BE PROVIDED.

NO BIDS WILL BE CONSIDERED FROM PERSONS IN THE SERVICE OF THE STATE, COMPANIES WITH DIRECTORS WHO ARE
PERSONS IN THE SERVICE OF THE STATE, OR CLOSE CORPORATIONS WITH MEMBERS PERSONS IN THE SERVICE OF THE
STATE"

NB: FAILURE TO PROVIDE / OR COMPLY WITH ANY OF THE ABOVE PARTICULARS MAY RENDER THE BID INVALID.

SIGNATURE OF BIDDER:

CAPACITY UNDERWHICH THIS BID IS SIGNED: e
(Proof of authority must be submitted e.g. company resolution)

DATE: e

Last updated 2023-05-12 Bid No: EFAC/2024/08
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ARMAMENTS CORPORATION OF SOUTH AFRICA LIMITED
(ARMSCOR)

INTELLE AL PROPERTY REQUIREMENT

INTRODUCTION

What is Intellectual Property?

Intellectual Property (or “IP”) means the result or outcome of human creative effort as typically, but not
exclusively, manifested and embodied in or taking the form of data items or documents.

IP typically includes design and mental activities, e.g.:

- Bills of Material (BOM’s)

- Instructions,

- Reports,

- Specifications,

- Interface designs,

- Manufacturing processes,

- Material Specifications,

- Processes,

- Product designs,

- Re-engineering (maintenance/obsolescence),
- Software,

- Algorithms,

- Source Codes,

- System/integration designs,

- Test and Evaluation Methods, etc.

IP typically excludes Project Management activities and Hardware created/built according to a design or
following a “recipe”.

How is IP manifested?

IP is typically manifested and embodied in Data Items or Documents.

“Data items or Documents” means any recorded information, however recorded, including but not
limited to books, manuscripts, reports, studies, algorithms, computer software, invention descriptions,
registered patents, drawings, designs, plans, analyses, calculations, standards, data packs, process
documents, instructions, specifications, mathematical or simulation models, compositions, photographs,
video recordings, audio recordings, reports, holographic recordings, trademarks, graphical images, etc.

NOTE:

- The document itself is not IP

- The contents of a document represent IP

- The document becomes the tangible and recordable carrier of IP
What is Background IP?

For definition, refer to A-STD-0020 “Armscor General Conditions of Contract”.

“Background IP” belongs to a contractor because he fully paid for the generation thereof or had bought it
at his own cost, which may be used or serve as a basis from which to develop new Foreground IP.
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What is Historic 1P?

“Historic IP” is existing IP which was created previously, and which may serve as a basis from which to
develop new Foreground IP.

What is Foreground IP?

For definition, refer to A-STD-0020 “Armscor General Conditions of Contract”.
“Foreground IP” is new intellectual property that is created during the execution of the order.

When is 1P Shared or Jointly Owned or Co-owned?

For the definition, refer to A-STD-0020 “Armscor General Conditions of Contract”.

“Shared” or “Jointly Owned” or “Co-owned” IP is IP which belongs to both the DOD and a contractor,
because both contributed to the cost of generation thereof. Ownership is typically (and preferably)
proportional to contribution.

Historic and Foreground IP may be either

1, Wholly owned by the DOD; or
2, Shared or Jointly Owned or Co-owned between DOD or the contractor

1P RECORDAL REQUIREMENTS

It is a requirement that prospective suppliers provide all information about applicable Intellectual
Property (IP) to the bid. Armscor will record the information on their IP System that will generate a
Statement of IP which will be appended to the order. The Statement of IP will serve as a contractual
agreement between Armscor and the contractor in so far as IP related matters are concerned.

The recordal requirements are further described herein and broken down to an appropriate level, as
follows:

Background IP Utilised

For each Background IP Item that will be modified or utilised to generate Foreground IP in the execution
of the quoted scope of work, provide the following details:

- Short IP description

- Original Supplier

- Cost of Establishment (If available)

Historic IP Utilised

For each Historical IP item that will be modified or is required as a prerequisite in the execution of the
quoted scope of work, provide the following details:
- Armscor IP Number (if available)
- Short IP description
- The next information is to be provided per order, on which Historic IP was established:
- Order Number on which Historic IP was generated
- Master record index (MRI) reference
- Original Supplier
- Cost of Establishment
- Percentage Ownership (DOD)
- Associated Milestone / Line item on the order under which the IP was established
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2.3

3.1

3.2

3.3

3.4

KD27»

Foreground IP to be generated

For each new Foreground IP item that will be generated in the execution of the quoted scope of work,
provide the following details:

- IP number of Historic IP, if IP is enhanced (modified/improved/upgraded).

- Short IP description

- Master record index (MRI) reference with version and date

- Original Supplier

- Cost of Establishment

- Percentage Ownership (DOD)

- Associated Milestone / Line item on the order under which the IP will be established.

Note 1: The cost of establishment has always been included in item/milestone prices of order, and will
continue to be so included, but will in future become visible by being shown separately in the Statement
of IP appended to orders in order to proper manage such IP;

Note 2: To facilitate the easy and correct recording of IP, bidders and contractors will be required to
utilise the specially constructed spread sheet from Armscor’s web site.

After completion, the spreadsheet must be printed and attached to the bid, which will thus form an
integral part of the bid.

SAFEGUARDING OF IP

IP Agreement

The IP agreement which will be embodied in the Statement of IP will be concluded with the main
contractor in the name of the main contractor and will apply to the creating sub-contractor(s), who will
remain the design authority for his particular IP.

Management and Safeguarding of IP

The main contractor will be responsible for the management of IP he generated during the execution of
the order, as well as the management of IP generated by his sub-contractors. Upon completion of the
project or order, the relevant IP will be formally transferred to the main contractor, who will then be
responsible for the continued management of such IP.

The main contractor will be responsible for proper safeguarding and configuration control of IP,
including off-site back-ups, as further described in various other Armscor documents, e.g. A-STD-0020
“Armscor General Conditions of Contract, K-STD-61 “Armscor Standard for Technical Contract
Conditions”, A-WI-014 “Armscor Security Instruction” and other documents that may be applicable.

IP Delivery

Notwithstanding 3.2 above, upon completion of the order, the main contractor will deliver all data items
or documents relating to the IP generated during the execution of the order to Armscor ADAC
Department.

IP Audits

Armscor is by law required to conduct an IP or intangible asset audit of all existing DOD IP every
financial year. The main contractor will cooperate with Armscor’s Intellectual Property Management
Division and the Auditor General during the audit period and will make available all relevant
information required to conduct the audit.
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4, COMPLETION OF THE IP INFORMATION BY MEANS OF THE ELECTRONIC FORM

4.1 Background

The electronic form of the KD27 IP Information.xlsx is available as a Microsoft Excel workbook on the

Armscor website (www.armscor.co.za/Downloads/Download.asp) and must be used as template to
provide the relevant IP information.

The workbook consists of the following three spreadsheets:

- “Background IP” provides a form to capture all background IP information
- “Historic IP” provides a form to capture all historic IP information.
- “Foreground IP” provides a form to capture all foreground IP information.

4.2 Electronic Form Definitions

The column definitions as provided in the forms are as follows:

IP Name A short descriptive name to identify the IP item.
IP Number Armscor Number provided to Historic IP,
1P Description An abridged description of the IP Item.

Original Supplier The name of the supplier at which the IP item exists or was established.
Establishment Cost  The amount paid by Armscor to establish the IP Item (including VAT).

MRI Reference The Master Record Index (MRI) or other document reference that uniquely
describe the IP.

DOD Shareholding  The percentage of the IP that belongs to the DOD through Armscor

Associated The contractual milestone or item, which when completed, will define the
Milestone/Item point in time at which the IP will be established.
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5. INTELLECTUAL PROPERTY QUESTIONNAIRE

I/We, the undersigned, who warrant that I/we am/are duly authorised to do so on behalf of the firm
certify that the following information is correct and complete in terms of Intellectual Property relevant to
the offered scope of work. (Please circle the relevant answer)

Will Background IP be applicable during the execution of the quoted scope of work? Yes No

If yes, state particulars by completing the ‘Background IP’ worksheet. Indicate each IP item
as a separate line,

Will Historic IP be utilised and/or is it required as a prerequisite to execute the quoted Yes No
scope of work?

If yes, state particulars by completing the ‘Historic IP’ worksheet for each IP item. Indicate
each IP item as a separate line;

Will any of these Historic IP items be enhanced during the execution of the quoted scope of Yes No
work?

If yes, also complete the ‘Foreground IP’ worksheet for those IP items

Will new Foreground IP be generated during the execution of the quoted scope of work? Yes No

If yes, state particulars by completing the ‘Foreground IP’ worksheet for each IP item.
Indicate each IP item as a separate line.

This completed form, along with all additional information, as requested above where
relevant, populated on the KD27 Spreadsheet, have to be attached to the bid.

WITNESSES:

1

2
SIGNATURES OF BIDDER(S)
DATE:

ADDRESS:
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