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[Hereinafter referred to as Transnet] 3
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COPY IN ONE ENVELOPE IT MUST BE INSCRIBED ON THE OUTSIDE
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SUPPLY OF HANDHELD CONVECTIONAL RADIOS & EQUIPMENT

No CRAC-CDK-15061

Section 1
NOTICE TO BIDDERS

Quotations which must be completed as indicated in Section 3 of this RFQ are to be submitted as follows:

METHOD:

HAND DELIVER OR COURIER

CLOSING VENUE: TENDER BOX AT PHYSICAL ADDRESS ON THE GROUND FLOOR,

INYANDA HOUSE 1, 21 WELLINGTON ROAD, AND PARK TOWN.

1 Responses to RFQ

Responses to this RFQ [Quotations] must not include documents or reférence relating to any other

quotation or proposal. Any additional conditions must be embodied in affaccompanying letter.

2 Broad-Based Black Economic Empowerment [B-BBEE]

Transnet fully endorses and supports the Government’s Broad-Based Black Economic Empowerment

Programme and it would therefore prefer to do businessdwith local*business enterprises who share these

same values. Transnet will accordingly allow a “preference” to companies who provide a valid B-BBEE

Verification Certificate. All procurement transaction§ will be evaluated accordingly.

2.1

B-BBEE Scorecard and Rating

As prescribed in terms of the Preferential” Procurement Policy Framework Act (PPPFA), Act 5 of
2000 and its Regulations, Respondentssare to note that the following preference point system is
applicable to all bids:

e The 80/20 systém, for requirements with a Rand value of up to R1 000 000 (all applicable
taxes included)s

o Bidders aréyto note that if the 80/20 preference point system is stipulated in this RFP and
all Bids received exceed R1 000 000.00, the RFP must be cancelled.

The vallle @f this bid is estimated to be below R1000 000 (all applicable taxes included) and
theréfare the 80/ 20 system shall be applicable.

When'Transnet invites prospective suppliers to submit Proposals for its various expenditure
prégrammes, it requires Respondents to have their B-BBEE status verified in compliance with the
Codes of Good Practice issued in terms of the Broad Based Black Economic Empowerment Act No.
53 of 2003.

The Department of Trade and Industry recently revised the Codes of Good Practice on 11 October
2013 [Government Gazette No. 36928]. The Revised Codes will replace the Black Economic
Empowerment Codes of Good Practice issued on 9 February 2007. The Revised Codes provide for
a one year transitional period starting 11 October 2013. During the transitional period, companies
may elect to be measured in terms of the Revised Codes or the 2007 version of the Codes. After

the first year of the implementation of the Revised Codes, B-BBEE compliance will be measured in
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terms of the Revised Codes without any discretion. Companies which are governed by Sector-

specific Codes will be measured in terms of those Sector Codes.

As such, Transnet will accept B-BBEE certificates issued based on the Revised Codes. Transnet will
also continue to accept B-BBEE certificates issued in terms of the 2007 version of the Codes
provided it was issued before 10 October 2014. Thereafter, Transnet will only accept B-BBEE
certificates issued based on the Revised Codes.

Respondents are required to complete Annexure A [the B-BBEE Preference Point Claim Form] and
submit it together with proof of their B-BBEE Status as stipulated in the Claim Form in order to
obtain preference points for their B-BBEE status.

Note: Failure to submit a valid and original B-BBEE certificate or a certified copy

thereof at the Closing Date of this RFQ will result in a score of zero being allocated for
B-BBEE.

The commitments made by the successful Respondents,will be incorporated as a term

of the contract and monitored for compliance.

3 Communication
a) Respondents are warned that a responsedillbe liable for disqualification should any attempt be
made by a Respondent either directiymer indirectly to canvass any officer(s) or employee of
Transnet in respect of this RFQ between the closing date and the date of the award of the
business.
b) A Respondent may, howeyer, befor€ the closing date and time, direct any written enquiries
relating to the RFQ to thefollewing Transnet employee:

Name: ALEX BALOYINEmail: alex.baloyi@transnet.net. Tel:011 548 1425

c) Respondents may al§o, abany time after the closing date of the RFQ, communicate with
Ms. Prudence Nkabinde on any matter relating to its RFQ response:

Telephohe: 01l 544 9486  Email: Prudence.Nkabinde@transnet.net

4 Tax Clearance

The ReSpondent’s original and valid Tax Clearance Certificate must accompany the Quotation. Note that
no‘busingss shall be awarded to any Respondent whose tax matters have not been declared by SARS to

be in order.

5 VAT Registration

The valid VAT registration number must be stated here: [if applicable].

6 Legal Compliance

The successful Respondent shall be in full and complete compliance with any and all applicable national

and local laws and regulations.

7 Changes to Quotations

Respondent’s Signature Date & Company Stamp
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Changes by the Respondent to its submission will not be considered after the closing date and time.

8 Pricing

All prices must be quoted in South African Rand on a fixed price basis, excluding VAT.

9 Prices Subject to Confirmation

Prices quoted which are subject to confirmation will not be considered.

10 Negotiations

Transnet reserves the right to undertake post-tender negotiations with selected Respondents or any

number of short-listed Respondents.

11 Binding Offer

Any Quotation furnished pursuant to this Request shall be deemed tg b&yan offer. Any exceptions to this

statement must be clearly and specifically indicated.

12 Disclaimers

Transnet is not committed to any course of action as a result of itsfissuance of this RFQ and/or its receipt

of a Quotation in response to it. Please note that Transnef reserves the right to:

. modify the RFQ’s goods / service(s) and requést Respondents to re-bid on any changes;

o reject any Quotation which does not confefmtoinstructions and specifications which are detailed
herein;

. disqualify Quotations submitted aftér the stated submission deadline;

. not necessarily accept the lowest priceds-Quotation;

. reject all Quotations, if it sopdecides;

. place an order in connectign with this Quotation at any time after the RFQ’s closing date;

. award only a portionof the proposed goods / service/s which are reflected in the scope of this RFQ;

. split the award of‘the order/s between more than one Supplier/Service Provider; or

. Make no award ataall.

Transnet reserve$ thefright to award business to the highest scoring bidder/s unless objective criteria

justify thé .awatd to another bidder.

13 Transnet’s supplier integrity pact
Transnet’s Integrity Pact requires a commitment from suppliers and Transnet that they will not engage in
any corrupt and fraudulent practices, anti-competitive practices; and act in bad faith towards each other.
The Integrity Pact also serves to communicate Transnet’s Gift Policy as well as the remedies available to

Transnet where a Respondent contravenes any provision of the Integrity Pact.
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Respondents are required to familiarise themselves with the contents of the Integrity Pact which is

available on the Transnet Internet site [www.transnet.net/Tenders/Pages/default.aspx] or on request.

Furthermore, Respondents are required to certify that they have acquainted themselves with all the

documentation comprising the Transnet Integrity Pact and that they fully comply with all the terms and

conditions stipulated in the Transnet Supplier Integrity Pact as follows:

YES

NO

Should a Respondent need to declare previous transgressions or a serious breach of law in the preceding

5 years as required by Annexure A to the Integrity Pact, such declaratiom must accompany the

Respondent’s bid submission.

Evaluation Criteria

Transnet will utilise the following criteria in choosing a Supplier/Servige Provider:

Criterion/Criteria

Explanation ( v

STAGE 1

Administrative

responsiveness

Completeness of response and returnable documents

STAGE 2

Substantive

responsiveness

Prequalification cTit_eriaE

v Radijo DealerCertificate ,JICASA (Mandatory)

STAGE 3

Functionality

As prescribed in terms of the Preferential Procurement Policy Framework Act
(PRPFA), Aeb 5 of 2000 and its Regulations, Respondents are to note that

funetionality is included as threshold with a prescribed percentage threshold

evaluation based on
80/20 preference
point system as
indicated in

paragraph

Threshold
0fi80%.
v 100 % Compliance to specifications and schedule of
requirements.
NB: ATTACHED UNDER SECTION 3,PAGE:15 OF 125
LAST. SﬂéE e Pricing and price basis [firm] - whilst not the sole factor for
Final weighted consideration, competitive pricing and overall level of unconditional

discounts! will be critical
e  B-BBEE status of company - Preference points will be awarded to a
bidder for attaining the B-BBEE status level of contribution in accordance

with the table indicated in Annexure A.

. Only unconditional discounts will be taken into account during evaluation. A discount which has been offered

conditionally will, despite not being taken into account for evaluation purposes, be implemented when payment is

effected.
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COMMERCIAL (80/20 in respect of price and preference claimed points)

Pricing and price basis [firm] - whilst not the sole factor for consideration, competitive pricing
and overall level of unconditional discounts® will be critical

B-BBEE status of company

Preference points will be awarded to a bidder for attaining the B-BBEE status level of contribution
in accordance with the table below:

B-BBEE Status Level Number of points
of Contributor (80/20 system)
1 20 \\
2 18
3 16
4 12
5 8
6 6
7 4
8 2
Non-compliant 0
contributor

15 Validity Period z
Transnet desires a validity period of 90 [Ninet from the closing date of this RFQ.
This RFQ is valid until 26.November.2014.

16 Banking Details

BANK:
BRANCH NAME / CODE:
ACCOUNT HOLDER:
ACCOUNT NUMB

17 Company

18 Disclosure of Prices Quoted

Respondents must indicate here whether Transnet may disclose their quoted prices and conditions to

other Respondents:

YES NO

) Only unconditional discounts will be taken info account during evaluation. A discount which has been offered

conditionally will, despite not being taken into account for evaluation purposes, be implemented when payment is
effected.
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19 Returnable Documents
Returnable Documents means all the documents, Sections and Annexures, as listed in the tables

below.

a) Respondents are required to submit with their Quotations the Returnable Documents, as detailed

below.

Failure to provide all these Returnable Documents at the Closing Date and time of this
RFQ may result in a Respondent’s disqualification. Respondents are therefore urged to

ensure that all these Documents are returned with their Quotations.

All Sections, as indicated in the footer of each page, must be signed, stamped and dated by the
Respondent. Please confirm submission of these Returnable Documents by*so indicating [Yes or No]

in the table below:

( b, Submitted
Returnable Documents 0 [Yes or
No]

SECTION 1 : Notice to Bidders

- Valid and originai B-BBEE Verification Certificate or certified copy thereof
[Large Enterprises and QSEs]
Note: failure to provide a valid B$BBEE Yerification Certificate at the closing
date and time of the RFQ will résult#in an automatic score of zero for
preference

- Valid and or|g|na| B BBEE cemflcate/sworn afﬂdawt or cemfled copy thereof
from auditor, accountifig officer or SANAS accredited Verification Agency
[EMEs]

Note: failure to provide awValid B-BBEE Verification Certificate at the closing
date and time of‘the RFQ will result in an automatic score of zero being
allocated for préference

- In the caseyof Joint Ventures, a copy of the Joint Venture Agreement or
written €onfirmation of the intention to enter into a Joint Venture Agreement

- Original valid Tax Clearance Certificate [Consortia / Joint Ventures must
submit/a separate Tax Clearance Certificate for each party]

SECTION®3 :; Quotation Form

SECTION 4: Vendor Application Form

o Certified copies of the reIevant company reglstratlon documents from
Companies and InteIIectuaI Property Commlssmn (CIPC)

Respondent’s Signature Date & Company Stamp
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Submitted
Returnable Documents [Yes or

No]

» Certified copies of the company’s shareholding/director’s portfolio
o Entity’s letterhead

e Certified copy of VAT Registration Certificate [RSA entities only]

» Certified copy of valid Company Registration Certificate [if applicable]

ANNEXURE A — B-BBEE Preference Points Claim Form

ANNEXURE B : she management system questionnaire

ANNEXURE C : supplier code of conduct

\\

b) In addition to the requirements of paragraph a) above, Respondents are,further requested to submit with

their Proposals the additional documents E
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Section 2
QUOTATION FORM

2.1,
I/We
Hereby offer to supply the goods/services at the prices quoted in the Price Schedule below, in accordance

with the conditions related thereto.

I/We agree to be bound by those terms and conditions in:

= the Standard Terms and Conditions for the Supply of Goods or Services to Transnet [available on

request]; and

o any other standard or special conditions mentioned and/or embodied, in‘this Request for Quotation.

I/We accept that unless Transnet should otherwise decide andsSayinform me/us, this Quotation [and, if
any, its covering letter and any subsequent exchange of Gorrespondence], together with Transnet’s

acceptance thereof shall constitute a binding contract between Transnet and me/us.

I/We further agree that if, after I/we have been nétified of the acceptance of my/our Quotation, I/we fail
to deliver the said goods/service/s within the deliveryYead-time quoted, Transnet may, without prejudice
to any other legal remedy which it may have, cancel the order and recover from me/us any expenses
incurred by Transnet in calling for Quotations afresh and/or having to accept any less favourable offer.

Respondent’s Signature Date & Company Stamp
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Price Schedule
2.2. I/We quote as follows for the goods required, on a “delivered nominated destination” basis,

excluding VAT:

SCHEDULE OF REQUIREMENTS
FOR TNE SUPPLY OF RADIO TQUIPMIENT

RAIL NETWORK TELECOMS

SCHEDULE OF REQUIREMENTS FOR THE SUPPLY OF
HANDHELD CONVENTIONAL RADIO EQUIPMENT FOR

TFR KASERNE YARD
ANNEXURE A: SCHEDULE OF COMPLIANCE FOR THE ABOVE:
Tenders are invited in respect of the following Schedule of Requirements:
Tenderers must Indicate compliance with each item and indicate make and mede! being offered.
Altemale offers mu§t b_e ;pdi;ated on sgp_arat_e qucuyqe_ng 3

BN "7 DESCRIPTION, i i 7 MR L (N e
e T o P IESINR L pAKE AMODEL | COMMENT

I |HANDHELD REQUIREMENTS

UHF, (400 — 470 MHz band) IP84] Handheid
conventional radio, with a minithum ofy 16
conventional 12.5 kMz channels. (Cangspecify
alternative number of channgls):

Excluding - Antenna, Battary and\Charger

Must comply withs attached) Speclfications
BBD8635 version ‘B dated 21 May 2014 and
BBG 1946 version2 dated24 June 2014,

Quarter wave fiéxibie Wip antenna for Item 1.1,
fo cover the 466,10467 MHz band.

High dapadfly Batiery to fit item 1.1, capable of
13 | sustaiinga.2’- 20 - 60 duty cycie for an 8 hour
shift. (TR, Standby).

SingleWbay rapid rate Charger for tem 1.1
fd “WPRrovision must be made for a standard 3 pin 15|
amp mains plug.

14

12

Six bay rapid rate Charger for item 1.1 Provision
1.5 | must be made for a standard 3 pin 15 amp mains

plug.
16 | Leather carry bag for item 1 with shoulder strap.

Programming software, Leads, Adaptors and

il technical manuals on CD,

Respondent’s Signature Date & Company Stamp
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ANNEXURE B & G: BILL. OF QUANTITIES AND COST SCHEDULE

Indicate the cast per unit for the guantities indicated in the respeclive columns.

TOTAL é

\\

= - :
E DESCRIFTION QTY SUNIT PRIGE
2 |HANDHELD REQUIREMENTS
UHF, (400 — 470 MHz band) IP54, Handheld
conventional radio, with a minimum of 16
conventional 12.56 kHz channels. (Can specify | 196
alternative number of channels).
24 Excluding — Anlenna, Battery and Charger
Must comply with attached Specifications
BBOO635 version 8 dated 21 May 2014 and BBG
1946 version 2 dated 24 June 2014.
25 |Quarter wave flexible whip antenna for item 1.1, to
*“ | cover the 455 to 467 MHz band. 196
High capacity Battery to fit item 1.1, capable of
2.3 | sustaining & 20 - 20 - 60 duly cycle for an & hour 392
shift. {Tx, Rx, Standby).
Singte bay rapid rate Charger for item 1.1 Pravision 10
2.4 | must be made for a standasd 3 pin 16 amp mains
| plug.
| six bay rapid rate Charger for item 1.1 Prav
2.5 |must be made for a standard 3 pin 18 ampyg &L
| plug. _
2.6 | Leather carry bag for item 1 with shol ¢
7 |Programming software,  Lea 5
" | technical manuals.

Author : Graeme Daly

Respondent’s Signature
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SCHEDULE OF REQUIREMENTS
FOR THE SUPPLY OF RADRIC EQUIPMENT

ANNEXURE D: DELIVERY PERIOD

Indicate the delivery pericd, in weeks, for the quantities as indicated in the blll of quantities above:

iTEM

DESCRIPTION QTY | DELIVERY DATE | ~ COMMENT

3 |HANDHELD REQUIREMENTS

UHF, {400 — 470 MHz band) P54, Handheid
convenlional radio, with a minimum of 16
conventional 125 kHz channels. (Can specify | 108
alternative number of channels).

3. Excluding — Antenna, Battery and Charger

Must comply with attached Specifications
BBD8635 version 8 dated 21 May 2014 and
BBG 1946 version 2 dated 24 June 2014.

Quarter wave flexible whip antenna for item 1.1, 1o |
cover the 455 to 467 MHz band. . 186

High capacity Battery to fif item 1.1, capable of
3.3 |sustaining a 20 - 20 - 60 duty cycle for an 8 hour
| shift. (Tx, Rx, Standby).

'Single bay rapid rate Charger for item
3.4 | Provision must be made for a standard 3 pin

amp mains plug. !
Six bay rapid rate Charger for item 1.1 @ '

3.5 | must be made for a standard 3 pin 45 amp
plug.
3.6 | Leather carry bag for item 1 wi

3.2

shou ap.
& Adaptors, 5

Programming  software,
technicai manuals.

ANNEXURE E: DELIVERY. S Dy
The supplied equipm& wered to the following location,

TRANSNET FREIGHTRAIL.
Radio Werksh

3" Floor

Neotel Buil

Parkstati

Rissix

JHB

37

pe labelled: 196 Conventional Radios for Kaserne Yard
ACT: Prior to delivery
eoh Potgieter
011 773 4801 Office
083 279 9001 Cell
TECHNICAL QUERIES
Devon Govender
011 9782160 Office
083 279 9294 Cell

Author : Graeme Daly COMMERCIAL-1N-CONFIDENCE Page 3 of 3
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Delivery Lead-Time from date of purchase order:

Y
Notes to Pricing: {
\/

a) All Prices must be quoted in South African Rand, exclusive of VA

[days/weeks]

b) To facilitate like-for-like comparison bidders must submit prici in accordance with this price

schedule and not utilise a different format. Deviation fr pricing schedule could result in a bid
being disqualified.
Please note that should you have offered a discoun ice(s), Transnet will only consider such price

discount(s) in the final evaluation stage if offered Q itional basis

Respondent’s Signature Date & Company Stamp
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Section 3

BBG1946 Version 2.00

A/ TRANSNET

freight rail
Q
RAIL NETWORK
TELECOMMUNICATION V

BBG 1946 VERSION

SPECIFICATIOI@Q

Author:

M. Mmbengwa .
&n % S
- L

Reviewed: ager Regulatory Y. Kedama

letwork (ﬂ!j}%\" L g

Telecommunication Radio

Autho Chief Engineer A, Matseke /
Rait Network AT L
Telecommunication H W U'.L*L :

\\ Date 24 June 2014

Reviewed:

Circulation Restricted To:
Transnat Freight Rail
Transnet and Relevant Third Parties
Unrestricted

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

A Division of Transnet Limited Registration Nurnbsr 1990/00900/30
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BBG1946 Version 2.00

Contents

L. DOCUMENE AUROTISAHON. ..........ovveeereisrmseparesversrmsessssasbarsssessmsiasissei ibatesssuncansnssasessns ssessonsiossnrvnes |
I DISIHDUHON cooees et veereres s ceeeee et vestasass segisansneasbssesesio s o i 1ibu coneadbanein seedasn aranas et apme b cosass s einavmcencs |
1li. Document Changs HISIONY ... ceniernisinns
IV,  Changes since Last ROVISION .. sicrsiismis s arres e s s s scsr o
V. List of Abbreviations and ACTONYMS.....icoviccis iiomrm e seniits eriise s ssinanisioneins
Vi. Relevant Documentation Applicable ..o iecommiii i

1. INTROBUCTION......ocoommimvnnsiirinens

3. COMPLIANCE ... iminsridi e emsiai
4. TENDER REQUIRMENTS......cccovcimmirmsidinecns

5. TECHMICAL REQUIREMENTS ......ccivvammmamiisin
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BBG1946 Verslon 2,00
I. Document Authorisation N
FUNCTION | NAME TITLE & DIVISION " DATE
Reviewed By: | Freddie Visser Frequency Spectrum
Management 2 }k«}
| B Rall Network 4 ik
Revi By: ity A n
eviewed By Chris Muller g:ﬁlll\lt:tw sosrt:(ra ce 26 June 201 4_
I1. 'Distribution
Once updated, a copy of the latest revision will by on the document management system, “Project
Wise”.
I1I. Document Ch History
" ISSUE ISSUED BY HISTORY DESCRIPTION |
NO. | - 3
100 Graeme Daly New Document
2.00 Graeme Daly _ Clause 3.5, 3.9& 5.9

Q%-;es since Last Revision

CLAUSES DESCRIPTION o
Added clause .
B 3 9 Added clause
5.9 Reduced number of alpha numeric characters on the display

A Division of Transnet Limited Registration Number 1990/00800/30
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TRANSNET
SN

BBG1946 Version 2.00

V. List of Abbreviations and Acronyms

ABBREVIATIONS DESCRIPTION
AND ACRONYMS o
AC Alternating Current *
Ah Ampere hour - _ ___|
EC Amendment Act Electronic Communications Amendment Act No.1 2014 — |
dBm Decibel relative to 1 milli watt
ICASA Independent Communlcation Authority of South
LED Light Emitting Diode
. m | Metre
€m __ Centimetres
mm | Millimetre N
PTT . Press~to-Tolk W =]
|__RBU Radio Base Unit - n
| RCU Remote Cantro) Unit j
- —
__RTO ==
Rx .
TCO —4
L |
I L S
Tx M
UHF - |
v
w
Char
crc - | Train Control
CTCSS ntinuous tone code squelch system

Sound pressure A-weighted

Direct Current

Global positioning system

Independent Communication Authority of South Africa

Identification

Milliwatt

Radio Frequency

[o0) Train controlling offlcer
| UHF Uitra High Frequency
vCo Voltage Controf Cscillator
~ VSWR Voltage Standing Wave Ratio
NTC National Test Centre (Radio) B
RFQ Request for quotation

A Division of Transnet Limited Registration Number 1990/00900/3C
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BBG1848 Verslon 2.00

VI. Relevant Documentation Applicable

Where there is a conflict between the SPECIFICATION and SCHEDULE OF REQUIREMENT DOCUMENT, the
SCHEDULE OF REQUIREMENT DOCUMENT takes precedence. \

The equipment must comply with the latest issue of the following applicable specification

'rDD_CUMEHT NO. ‘ DESCRIPTION V OCATION

1SG 9000 ‘ Quality Management Systems. External ‘

S ]
ETSI EN 300 086 European Telecommunication Standards for Radios. External [
GG 3736 Electronic Communications Amendment 2014 FExternal

| I T . (. CE————— || T

i B8 3839 t British Department of Trade and Ind: ecification: External

| BBD 8635 Version 8  Technical specifications and p
| 22 May 2014 modulated equipment.

zasurerent for angle

Internal

1P 54 Dust protected. '
| Protected against splashing of water. External [

P55 Dust protect “
Protected adainst waterjets. External ‘

1P 57

External

lly protected against dust.
ote against the effect of immersion between 15 cmand 1 m. External ‘

1P 67
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1. INTRODUCTION

communicate with train controt officers, flagmen, shipping and harbours operations, e

Transnet utilise UHF handheld conventional radic equipment to control trains, shu!h movements,
tC.

2, SCOPE

2.1. This specification is for the supply of the above radio equipment ar%ys per attached

Schedule of Requirements. (Appendix A).
2.2. Bill of Quantities and Cost Schedule as per attached, (Appendix

2.3. It is envisaged that equipment for this enquiry will be ordered an d to Transnet Freight Rail's
nominated address. {Appendix D & E).

3. COMPLIANCE
AR SR (BB Al b i Bl 3 PN W
00 5t e S e (g A% S

y b o A o e W

Y

Tandgerers must comply with the lause statement
cf the tender raguirements provide |
3.1. I
*Faifure to comply will exclude Tenderers from consideration, |
|
Alternative offer: nsidered at Transnet Freight
Rait's discretio at such offers provide equivalent
3.2 functionality to\wha been specified in this document.
. Separate uments must be completed for each
alternat pendix A-B& C~D&E)

\ is in possession of a valid frequency spectrum
\ nce, for the Radio’s to be supplied. A reference must be
obtained from Transnet Frequency Spectrum Manager Mr
3.3 Freddie Visser, at Freddic.Visser@Transnet.net or at 011 583
0125 prior to the delivery.

*Failing to adhere to the above will result in the cancelation
of this transaction and the matter wilt be reported to 1CASA.

Radio's that comply with Technical Specifications BBD 8635
version 8 dated 21 May 2014 and this specification BBG 1946
but has not yet being submitted to Transnet for evaluation,
must be submitted to the Transnet National Test Centre
(NTC) to 2 Foley St. Factoria, Krugersdorp, Gauteng,
attention Mr Chris Muller 011 774 8229 prior to, or, within 5
34, (Five) working days after the tender has closed.

Approval letter from Transnet NTC must be included in the
Tender/RFQ for each praduct offered.

*Faifure to comply will exclude Tenderers from consideration,
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Item

Dwﬁipﬂon

- Comply
_Y/N

3.5

All programming software, accessories, test interface box /
cables, service manuals, ICASA certificate, etc. must
submitted with the radio when being delivered to the NTC for
evaluation. Refer to document BBD 8635, for requirements.

*Fallure to comply will exclude Tenderers from conslderation.

3.6.

This Specification BBG 1946 must be read in conjunction
Technical Specification and Method of Measurement (f

Angle Modulated Radio Equipment BBD 8635 vérsion B
dated 21 May 2014.
*Eaflure to comply will exclude Tenderers fr sideration

The equipment offered must be 1 ipwent type
epproved, certificates per model offer suybmitted.

=Failure 10 comnply will exclude Tenderers fiem consideration,

| Tender must provide a ¢ heir current 1CASA Radio
i certificate,

| ¥Failure to comply lude Tenderers from consideration.

Radio will iredéto be batch tested by Transnet NTC

. TEN QUIREMENTS
' Description T —

Tenderers shall submit a clause-by-clause statement of
compliance for equipment / items offered on the attached
Schedule of Requirements (Appendix A) in the columns

44, provided.
*Egilure to comply will excude Tenderers from consideration.
Tenderers shall complete the attached Cost Schedule
{Appendix B & C) for equipment.

4.2.

priced.

*Tenderers will be excluded from supplying any items not |

(Appendix D & E) for equipment.

Tenderers shall complete the attached Delivery Schedule |
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5. TECHNICAL REQUIREMENTS

- to he gpe

Item Description

Technical specifications for iterms offered must be submitted.

34 *Failure to comply will exclude Tenderers from consideration,
The Receiver locudspeaker must comply with a (sound
pressure level equal to or better than < 84 (B (A) 3

5,25 mm. Refer to dacument BBD 8635 version, § dated 21 M
2014 for test method.
The Transmitter deviation must befetwee 100 - 500 Mz

53 from sound pressure level of 80 4 e microphone. !

o Refer to document BBD 8635 vefsion Budated 21 May 2014 '

for test method. l
Radios must be capablé dling a frequency switching ,

5.4, bandwidth of 15 MH nsmit and receive between |
channels with no degra .
Radios must M mable in the 400 - 470 MHz band

5LE% without signal ‘degradation nor component or board changes

perate with 12, 5 kHz channel spacing.

e handheld radio RF output power must be software
dlectable between 1 and 4 watts, or to be specified.

Conventional handheld radio must have a minimum of 16

3.8. channels. (Can specify alternative number of channels)
cg | The display on the radio must have a minimum of twelve ;
o alpha numeric characters.
5.10 It must be possible to assign an alpha — aumerlc label to
=¥ | each conventional channel.
5.11. | Radios must be IP54 compliant or better,
Battery capacity must be capable of sustaining an 8 hour
5.12. | shift, with a duty cycle of 20, 20, 60. (Transmit, Receive,

Standby)
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) s = plv
SR bl Tl : com
ftam ' 2Oy §5§W pﬂﬂﬂ; e A _ Y/N

Remarks

5.14. | Battery chemical composition fo be provided.

5.15. | Battery Model number must be provided.

Radio key pad must have a lock - out facility after a channe
has been selected.

5.17 Rotary channel selector switch must be able to disable
0 with software.

I Q market}

5.16.

5.18. | Birth date of radio. (when was it relea

Date expected to be withdrawn, su replaced from

542 the market. (Manufacture official le provided) I
i 5 90 Warranty period, exceptio s and conditions to be

| * | indicated. |

5.21. | Warranty peri i e indicated.

Warrantyfturp — around time for repairs to be specified in

522, workir

533 @, ierNmust prove that warranty repairs and technicat
’ é Upport can be carried out on its own premises.

Spares and technical support must be readily available locally

224 | ora period of at least seven years from date of purchase.

Al equipment returned from repairs must be fully aligned to
5.25. | meet the specification of compliance, Certification must be
issued and random batch testing will be performed,

Service manuals must be in English and available on CD-

6. | pom.

5.27. | Programming software must be on CD-ROM,

Programming software must be Microsoft Windows 7

»-28. compatibie.
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6. TRAINING

A AN O
CItem |
= L"—'!gg'"".'. IRt

6.1 Tenderers must be in a position to provide training on all
. products offered, country wide.

Training required on products will be indicated in

6.2. schedule of requirements.
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Once updated, a copy of the latest revision will be published in the document management system in use.
An e-mail to this effect will be sent to the relevant personnel or heads of department.

H Document Change History

ISSUE NO. DATE ISSUED ISSUED BY HISTO onl
2.00 January 2004 Quality Assurance, Revisi
Infrastructure ey
3.0 June 2006 QA Convert to ISC Standard
3.1 June 2007 QA Revision
4.0 July 2008 QA Revision
5.0 February 2010 QA New format & revision
6.0 August 2010 QA New format & revision
g1 November 2010 QA Add measurement
6.2 August 2011 QA Add information, defigitions, suppty
standards & DC-D verter
7.0 January 2012 QA Revision & add Tr; irng functional
(ests
8.0 May 2014 QA Omit the differenc etween General
and Shunt po revise ths
ssure level &
nicrophone sensitivity
mn Changes Since Last Revision
CLAUSES
[ Aclc abbreviations
1.3.3.5 Change specification
1.11 Add trunking
2.4.2.3 Change graph
2.6 Acld trunking functicnal lests
1.12 Omiit the difference betgveen G al and Shunt portables,
revise the Loudspeakensound pressure level & Transmitter
microphone sensitivity.

v List of Abbreviations and Definitions

ABBREVIATIONS CRIPTION

AC Alternating Current
AF Audio Frequency
BS Base Station

CCITT Consultative Commi
CTCSS Continuous Tone Co
dB Decibel

ationat Telephone and Telegraph (ITU-T)
fch System

dB{A) Sound pressure

dBc B
aBd A i Dipcle antenna

dBm W, impedance 50 Q (power)
dBm i Q.775 Vypa, impedance 600 Q (audio frequency)
dBuuop ibe ative the Maximum Useful Output Power
dBsae i v ative to the Standard Output Power

DcC

EMF

ERP

FFSK

Page 3 of 58
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TRANSNET

FM Frequency Modulation

GSM Global System for Mobile communication -

Hz Hertz

iTU-T International Telecommunication Union — TeiecommunicatiQStandardization
Sector \

kHz Kilohertz

LBY Line Branching Unit

LS Loudspeaker

m Metre

mA Milliampere

MHz Megahertz

mm Millimetre

ms Millisecond

mvyp-p Mitlivolt peak-to-peak

mWw Milliwatt

MUCP Maximum Useful Output Powe

pd Potential Difference

PM Phase Modulation

PSTN Private Switching T

RF Radio Frequency

Rx Radio receiver

SANS South African National Standards

SINAD Signal, Noi istortion to Noise & Distortion ratio

SOP Stand t Power

SPL Soupd Pressure Level

THD Totai mofiic Distortion

TSC u ite"Controller

> io transmitter

v ge

Vp-p Voltage peak-to-peak

VSWR oltage Standing Wave Ratio

w Wattage

WiFi Wireless Fidelity

woN Microvolt

% © Percentage

DEFINITIONS DESCRIPTION
GENERAL

Angle Modulation

A term used to encompass both frequency modulaticn and phase modulation.

Detibel The decibel is 1/10 of a Bel. Decibel is the logarithm of the ratio between a
measured quantity and an agreed reference level.

dBe The absolute power in decibel with reference to the carrier power.

dBm The absolute power ir: decibel with reference to 1 mW.

Land Mobile Radio
Services

Radio communication from fixed radio stations to mobile radio stations carried in
surface vehicles or portable radio stations, and between mobile and portable
radio stations.
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DEFINITIONS DESCRIPTION
Portable Radio A radio station designed to be carried by or on a person.
Station
Mobile Radio A radio station designed for installation in a surface vehicle and capable of
Station operating while the vehicle is in motion and while it is stati

Fixed Radio Station

It is a fixed radio station installed in an office or control room, fitted with an

external antenna.

Base Station

TRANSNET

RADIO RECEIVER

A radio station designed to be installed in a fix atiop and performing the
function of a repeater/enhancer. E

Adjacent Channel
Selectivity and
Desensitization
Ratio

eiver to receive the modulated standard
signals that differ in frequency from the
cing of one channel.

A measure of the ability of a radio r
input signal in the presence of m

e S|

Amplitude The relationship betwes radio frequency input level of a specified
Characteristics modulated signal and quency level at a radio receiver output.
Attack Time The time reguired produce an audio output level of — 0.5dBgop after

application of a RF si el, 12 dB above usable sensitivity, modulated with

Audio Frequency
Response

Audio Frequency
Total Harmonic
Distortion

The ¢ in_harmonic content of an audio signal as a result of its passing
t io frequency and radio frequency circuits of a radio.

Blocking or
Desensitisation

ction in the wanted audio output power of a radio receiver, or a reduction
INAD ratio, owing to an unwanted sigrial an another frequency.

Co-channel
Rejection Rati

easure of the capability of a radio receiver to receive a wanted modulated

nal without exceeding a given degradation due to the presence of an
unwanted modulated signal, both signals being at the nominal frequency of the
receiver.

Condu
Spurious Radiation

it is radiation components at any frequency generated by a radio receiver and
radiated by the radio's antenna.

Desensitisation

Is a condition where off-channel transmitting energy passes through the front-
end of the radio receiver, causing a reduction in receiver gain.

High RF Signal
Level Interference

A measure of the ability of a radio receiver to oppose high RF signal levels at
frequencies other than the normal frequency of the receiver.

Intermodulation
Spurious Response
Attenuation/
Rejection

The ability of a radio receiver to receive a modulated standard input signal, in
the presence of two interfering signals of which the carrier frequencies are soc
separated from the standard input signal frequency and from each other that n’th
order mixing of the two undesired signals can occur in the non-linear elements of
the receiver, producing a third signal whose frequency is equal to that of the
standard input signal freqquency, or intermediate frequency.

Maximum Useful
Output Power

The greatest average audio output power supplied to the rated load, which
power does not exceed 10 % of the total harmonic distortion.

Modulation
Acceptance
Bandwidth

Modulation Factor

The selectivity characteristic of an angle modulated radio receiver that limits the
maximum permissible modulation deviation of the radio frequency input signal
that a receiver can accept, without degradation of the 12 dB SINAD ratio, when
the radio frequency input signal is 6 dB greater than the usable sensitivity level.

The ratio of the maximum positive or negative peak variation of the modulating
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DEFINITIONS

DESCRIPTION

percentage.

_sig_nah Noise &
Distortion to Noise
& Distortion Ratio

The ratio, expressed in decibels of the signal power, plus noise power, plus
distortion power, to noise power plus distortion power produceé the output of
a radio receiver resulting from a modulated signal input.

Signal to Hum and
Noise Ratio

The ratio of residual receiver audio output power to stand ut power.

Spurious Response
Attenuation/
Rejection

A measure of the ability of a radio receiver to discri
input signal frequency and an undesired signal at an
is also responsive, excluding the two adjacent cha

en the standard
other frequency to which it

Squelch Closing
Time

Squelch Operating
Threshold

squelch opens and closes.

Standard Qutput
Power

An audio output level 3 dB below j
reference level for test purposes.

Usable Sensitivity

signal level modulated with standard test
io recejver, a SINAD ratio of at least 12 dB
of atleast— 3 dBS{)p.

The minimum radio frequengy
modulation that will prod

and an audio output signal powe

Adjacent Channel

RADIO TRANSMITTE

R

The part of the t er output of a radio transmitter that, under defined

Power conditions tion, falls within a specified bandwidih centred on the
normal frequenCy of either of the adjacent channels.

Amplitude A me e nwanted amplitude modulation of a carrier resulting from hum

Modulation Hum & | andn

Noise Levei

Angle Modulation
Hum & Noise Ratio

Audio Frequenc
Response

Audio Fre
Total Hanﬁitc

Distortion

residual angle modulation te standard test modulation.

elationship between the modulation factor of a transmitted signal and the
input level of the modulating signal at various audio frequencies.

he change in harmonic content of an audio signal as a result of its passing
through the audio frequency and radio frequency circuits of a radio.

Carrier Attack Time

The time reqguired, changing the state of a radio transmitter from standby to a
state where the unmodulated carrier voliage level reaches a value 6 dB below
the steady state.

Carrier Frequency
Error

Is the difference between the measured unmodulated carrier frequency from the
assighed frequency.

Carrier Power

The mean power available at the output terminal of a radio fransmitter in the
absence of modulation.

Conducted
Spurious Emissions

Emissions at the antenna terminal of a radio transmitter on a frequency or
frequencies that are outside the channe! on which the transmitter is operating.

Extreme
Transmitter Loads

TRANSNET

Conditions under which the radio transmitter operates into an open circuit or
short circuit.

Intermodulation
Attenuation

The ability of a radio transmitter to attenuate signals generated in its non-linear
elements by the presence of the carrier and a parasitic signal arriving at the
transmitter through its antenna.

Microphone
sensitivity

It is the amount of modulation that the radic transmitter produces when a

specified audio signal level is present at the microphane.
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DEFINITIONS DESCRIPTION
Mismatch between A condition in which the impedance as presented to the radio transmitter by the
Transmitter and transmission line and antenna is not the same as the designed system
Antenna System impedance. \\
Modutation Limiting | A measure of the ability of radio transmitter circuits to prevent a fransmitter from
(Tx deviation) producing modulation such that the modulation factor ds the maximum
rated system modulation factor,

TALK THROUGH SIGNAL

Modulation Factor The relationship between the modulation f
Linearity transmitted modulation factor.

NY%
S.

f a received signal and the

FILTERS
Duplexer/Combiner | Is a filter system providing

ion to allow the sharing of a single antenna

Insertion Loss It is the amount of 1gs amsignal passing through a filter at a designated
frequency.

Receiver Isolation It is the ability of iEe duplexer/combiner to suppress the transmitter carrier power

at Transmitter at the receive tis also called the selectivity of the duplexer/combiner.
Frequencies

ANTENNAS
Effective Radiated It i power radiated by the antenna in the direction of maxirmum
Power radi

ver gain of an antenna in decibel with reference to a Dipole antenna.

it0=1.8kHz
Shift Keyi Bit 1=1.2kHz

AUDIO LINE BRANCHING UNIT

Common-mode Is the ratio of the differential gain over the common-mode gain.
Rejection Ratio

POWER SUPPLY UNIT, DC-DC CONVERTER AND BATTERY CHARGER

Noise Voltage Is irregular amplitude voltages superimposed on the output DC voltage line.
Output Voltage it is the ability of a power supply device to keep the output voltage constant over
Regulation a range of applied loads.

Ripple Voltage Is AC voltage superimposed on the output DC voltage line.

Variac A device that supply a variable AC voltage from 0 V to 260 V.

ACQUSTIC

A-weighted Itis a ne;wc;k that weights an audio signal in @ manner, which approximates to

an inverted equal loudness contour (it approximates the human ear’s response
to sound).
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Sound Pressure It is the force {N) of sound on a surface area (mz) perpendicular to the direction
of the sound. SPL is express as Nim? or Pascal (Pa).
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1. TECHNICAL SPECIFICATION

Where not specifically indicated, this specification only applies for open channel and Trunked radio

systems.

1.1 Radio Receiver:

12.5 kHz channel spacing; operating frequency band 450 MHz to 470 MHz.

1141 Normal condition (see clause 2.1.1)
Characteristics Portable Mobile & Base Station
Fixed Radio (Repeater)
Station
1.1.11 Maximum Useful Audio Output Power Maximum power not exceeding 10 % THD. \
1.1.1.2 Audio Frequency THD at Low Output
Power Level
500 Hz & 1.0 kHz <5% <2% <2%
1.1.1.3 Usable Sensitivity < -115dBm
1.1.1.4 Squelch Operating Threshold
Open - 115 dBm minimurn
A
Close | <3 dB lower than the ope 3 dB lower
threshold than the
opening
threshold
1.1.1.5 Attack Time <150 ms
1.1.1.8 Squelch Closing Time <250
1.4.1.7 Modulation Acceptance Bandwidth >
1.1.1.8 Adjacent Channel Selectivity and > 60 d > 65dB 270dB
Desensitization Ratio
1.1.1.8 Spurious Response »70dB >75dB >75dB
Attenuation/Rejection
1.1.1.10 Intermodulation Spurious Resp >65dB »65dB >70dB
Attenuation/Rejection
11141 £12dB
1.1.1.12 > 84 dB
1.1.1.13 <-57dBm
1.1.1.14 Audio Freq
(6 dB/oct +1dBto-3dB
300t0900Hz | +1dBto-3dB
11t025kHz | +1dBto-4.5dB
& 3.0kHz
1.1.1.15 | Signal to Hum and Noise Ratio
Squelched >80 dB
Unsquelched | >33 dB
1.1.1.18 | Amplitude Characteristics <34dB
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112 Extreme conditions (see clause 2.1.2)
Characteristics Portable Mohile & Base Station
Fixed Radio (Repeater)
Station
1121 Power Supply
1.1.2.1.1 | Usable Sensitivity variation <+3dB
1.1.2.1.2 | Adjacent Channel Selectivity and » 80 dB >65dB >70dB
Desensitisation Ratio
1122 Temperature *
11.22.1 | Usable Sensitivity variation <+3dB
1.1.2.2.2 | Adjacent Channel Selectivity and >60dB > B85dB >0 dB
Desensitisation Ratio
1123 Selectivity at High RF Signal Level
11.2.3.1 | Input signal level —47 dBm to -7 dBm
1.2 Radio Transmitter: 12.5 kHz channel spacing; operating fre l@- band 450 MHz ta 470 MHz.
121 Normal condition {see clause 2.1.1)
Characteristics P Mobile & Base Station
Fixed Radio (Repeater)
Station
1.21.1 Carrier Power {conducted) < + 1 dB from manufacturer’s claim
1212 Conducted Spurious Emissions
Op. <~ 36 dBm
napy < - 57 dBm
12143 Carrier Frequency Error <1.5kHz | <15kHz | < 1.0 kHz
1214 Carrier Attack Time <100 ms
12415 ) <_§0dBc | <-70dBc | <-70dBc
Or | — 37 dBm maximum.
1.21.6 ation na. | n.a. | >40d8
1217 iting (Tx Deviation)
\ Modulating freg.
\ 0.3t0 2.55 kHz 2.5 kHz maximum
3to6 kHz 0.75 kHz maximurn at § kHz
6o 12.5 kHz - 14 dBfoctave
121.8 CTCSS Deviation 250 Hz
1.21.9 Audio Frequency THD
500 Hz <5% <2% <2%
1.0kHz

TRANSNET

9 l., oy
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Characteristics Portable Mobile & Base Station
Fixed Radio (Repeater)
Station
1.2.1.10 | Audio Frequency Response
(6 dB/octave)
300t0800Hz | +3dBto-1dB
111025kHz | +3dBto-1dB
3.0kHz +45dBto-1dB
1.21.11 | Angle Modulation Hum & Noise Ratio >34 dB
1.21.12 | Amplitude Modulation Hum & Noise <-34dB
Level
122 Extreme conditions (see clause 2.1.2)
Characteristics Portable Mobile &
Fixed Radio
Station
12241 Power Supply
1.2.2.1.1 | Carrier Power Variation <+2dB
12.2.1.2 | Conducted Spurious Emissions
Operating <-36dBm
Standby <~ 57 dBm
1.22.13 | Carrier Frequency Error <15kHz <1.0 kHz
1222 Temperature
1.2.22.1 | Carrier Power Variation <+2d
1.2.22.2 | Conducted Spurious Emissions
Operating 36 dBn
Standby 7 dBm
1.2.2.2.3 | Carrier Frequency Error Hz <15kHz <1.0kHz
1223 Antenna Terminal Lo
1.2.2.3.1 | Short Circuit and Open Cirguit

Catrier PowerVaria

<+1dB

TRANSNET

/)
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13 Radio Base Station (Repeater): 12.5 kHz channel spacing; operating frequency band 450 MHz to
470 MHz.
The receiver and transmitter specifications are referred to in clauses 1.1 and 1.2 respectively.
1.3.1 Receiver
Characteristics Base Station (Repeater)
1311 Squelch operating threshold calculation
Open - 115 dBm minus coaxial cable loss
ninus duplexer loss plus antenna gain.
Close <3 dB lower than the opening threshold N
13.2 Receiver and transmitter
Characteristics Base Station (Repeater)
1.3.21 Response time <300 ms
1.3.3 Talk Through Signal
Characteristics Base Station(R epea
1.3.341 Audio input and output terminals
133141 Impedance 600 O bal
1.3.3.1.2 Return Lass 5-25
133.2 Audio Levels
13321 RTO & Trunking (local & intersite) 5 dBm
13322 Old Trunking Teletra system o 7 dBm
1333 | Audio Frequency Response
(With de-emphasis and pre-emphasis)
Modulating freguenc
300 to 900 H +3.0dB
1.1t03. +3.0dB
1334 Audio Frequency Response
{Without de-emphasis and pr
+20dB
+2.0dB
1335 Modulation Factaifline
Modulation
0.5kHz 05kHz =100 Hz
1.0 kHz 10kHz +100Hz
1.5kHz 15kHz +100 Hz
20 kHz 20kHz =100 Hz
& 2.5kHz 25kHz - 250 Hz (not to exceed
~ 2.5 kHz)
13.3.6 Audio Frequency THD <5%
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1.4
141

1411
14.1.2

1413

14.1.4

14.2

14.2.1
1422
14.2.3
14.2.4
1425
14286

14.27

15

1.5.1
152

153

1.6

1.6.1
16.2

Filters

Duplexer (Radio Train Order)

Characteristics

Base Station (Repeater)

Insertion Loss (Tx & Rx) <1.2dB

Rx Isolation at Tx Frequencies > 65 dB (operating band)
> 80 dB (single channel)

Impedance Matching, 50 Q (all ports) VEWR <1.5:1

Return Loss <~ 14 dB

* Operating Frequency Band
Receiver
Transmitter

465.0500 MHz to 4656.9875 MHz
455.0500 MHz to 455.9875 MHz

* Duplexer for link operation is channelized.

NV

Combiner (Trunked)
Characteristics Base Statio
Insertion Loss - Receiver path 0dB =0.5dB
Insertion Loss - Transmit path <10dB
Rx Isolation at Tx Frequencies >85dB

Isolation between Rx ports

22

Isolation between Tx ports

Impedance Matching, 50 Q (all ports)

A1
0ss <-14 dB

Operating Frequency Band
Recelyer

465.0000 MHz to 466.6375 MHz
455.0000 MHz to 456.6375 MHz

Coaxiai Cable

Charactesistic Mobile & Fixed Base Station
Radio Station {Repeater}
Impedance 500
Impedance VSWR £1.5:1
Return Loss < - 14 dB
<1dB < 5dB
Characteristics Various
Impedance 80
Impedance matching
VHF & UHF VEWR < 1.5:1
Return Loss < - 14 dB
GSM & WiFi VSWR £2.0:1

Return Loss < - 9.54 dB

Characteristics

Various

TRANSNET
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1.8.3

164
1.6.5

1.7

1.7.1

1.7.2

1.8

1.8.1
182

1.8

1.9.1

18.2
1.9.3

1.9.4
1.9.5
1.96
1.9.7
1.9.8

* Antenna gain
Mobile
Fixed station
Radio link: Peint fo point
Point o multipoint
Base station

0 dBd

=12 dBd

9 cdBd minimum
Not specified

=12dBd

N

# Antenna vertical separation

&5

* Antenna height above ground level
Mobile & Fixed station
Radio link: Point to point
Point to multipoint
Base station

# Based ;n 20 W ERP and antennae having a Di’pole as

centre to centre of dipoles.
Licence conditions

Transmitting Power

Characteristics

NV

Various

* Conducted power at transmitter ter
Radio link: Point to(peint
Point to multipaint

1 W maximum
1 W maximum

* Effective Radiated Power (E

o multipoint
Base étati

20 W maximum
8.2 W maximum
8.2 W maximum
20 W maximum

* Licence conditio

Receiver De

Characteristics Various
<1dB
tgh receiving signal level
> — 100 dBm <20dB
Audio Line Branching Unit
Characteristics Base Station (Repeater)
Audio input and output terminais

Impedance 600 Q balanced
Return Loss «<-25dB

Input and output audio sighal level

-10dBm = 0.54dB

Audio frequency response

300 Hz to 3 kHz +05dB
Audio total harmonic distortion (THD) <0.5%
Audio signal to hum and noise ratio >70dB
Channel cross talk » 60 dB

Common-mode rejection ratio

> 60 dB at 1 kHz

E-signal

Upto 50 V DC, 10 mA
Opto coupler

Paae 14 of 58
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198

1.10

1.10.1

1.10.2

1.10.3

1.104
1.10.5

1.10.6

1.10.7
1.10.8

1.4
1.11.1

11114

1.11.1.2

1.11.1.3

1.11.14

1.11.1.5
1.11.1.8
11117

Characteristics

Base Station (Repeater)

Bi-directional polarity

M-signal

Upto 50V DC, 10 mA
Voltage free contact

Power Supply Unit, DC-DC Converter and Battery Charger

Characteristics Various
Operating conditions
Temperature range -10°Cto 60 °C
Relative humidity Upto 85 %
Input power
AC Voltage 220VAC +10%
Frequency 50Hz +2%
DC Voltage | Nominal + 10 %

Output voltage regulation
{Intermittent & continuous)

13.8V £5% (12 V syste
276V £5% (24 V sys

552V +5% (43\/

Efficiency 270% N/
Output voltage ripple & noise <200 mVpp {12V systern)
<400 mV tem)
< 800 mVp-p {48 V system)
Radiation of spurious frequencies < in radio operating band
Desensing of receiver <
Load shedding (when required)
Sh 0V (12V system)
22.0V (24 V system)
44.0V (48 V system)
estore 13.0V (12 V system)
26,0V (24 V system)
52,0V (48 V system)
Trunking
Functional Tests
acteristics Various

Register on instrument
Register on trunk system

Establish call to instrument
Establish call through the trunk system

Local call to radio with an interprefix number

Establish call to instrument
Establish call through the trunk system

Local call to radio with the same prefix number
using short form dialling

Establish call to instrument
Establish call through the trunk system

Intersite call to radio with the same prefix number

Establish call through the trunk system

Intersite call to radio with an interprefix number

Establish call through the trunk system

Intersite call to radio with the same prefix number
using short form dialling

Establish call through the trunk system

Page 15 of 58
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1.11.1.8 PSTN call

Establish call to instrument
Establish call through the trunk system

1.11.1.9 Call the radio under test

Establish call from instrument
Establish call through the trunk system

1.11.1.10 | Handoff

Reregister on new control channel with
Instrument

Reregister on new control channel on the
trunk system

1.11.2 Control Signal - Trunk Site Controller \S
Characteristics Base Station (Repeater)
1.11.21 | FFSK level from TSC 1Vp-p 202Vp-p
11122 | FFSK frequency from TSC 1.2kHz +100 Hz V
1.8kHz £100 Hz
1.11.2.3 | Tx deviation at FFSK level 1.5kHz + 100 Hz %
For channel dragging problem 800 Hz +100Hz
1.11.24 | FFSK level from Rx measured at TSC 1Vp-p £0.2Vp-
(Modulation 1.5 kHz)
(Modulating frequency 1.2 kHz)
1.12 Acoustical measurements
Characteristics Portable
1.12.1 Receiver
Loudspeaker sound pressure level >484 dB(A) at 300 mm
1122 Transmitter
Transmitter deviation Between 300 and 500 Hz from a SPL of
80 dB(A) at the microphone
1.3 Co-channel Interferente
I Various
1131
>15dB
1132
220 dB




SUPPLY OF HANDHELD CONVECTIONAL RADIOS & EQUIPMENT
No CRAC-CDK-15061 pagea1of121 TRANSNET

BBD8635 Version 8.0

2. METHODS OF MEASUREMENT
Applied Standard
21 Normal condition

Temperature » 23°C £3°C

Relative Humidity : 45t085%

Lead acid battery o 2.3 Vpercell

Lithium-ion battery . 3.6V percell

Nickel cadmium o 1.2V percell

Nickel Metal Hydrate battery : 1.2V percell

Mains . 220V AC B0 Hz \\
2.2 Extreme conditions !

Temperature : —10°Cand 60°C

Relative humidity : 45t095%

Lead acid battery : 1.8V minimum & 2.6 V maximum per cell

Lithium-ion battery ;3.0 Vminimum & 4.2 V maximum per cell

Nickel Cadmium battery 1.0V minimum & 1.5 V maximum per cell

Nickel Metal Hydrate battery : 1.0 V minimum & 1.5 V maximum per celf

Mains . 220VAC+10% 50Hz+2% O

Power Supply Systems

12V system © Minimum 110V Nominal 13.8V aximum 15.6 V

24 V system : Minimum 220V Nominal 27.6 imum 31.2V

48V system © Minimum 44.0V  Norminal 5 Maximum 62.4 V

23 Warm up fime

As specified by the manufacturer. : O

24  Temperature stabilising period
One hour minimum.

2.5 Power source tolerance
<+ 3%.

2.6 Standard RF Test Signal

2.6.1 Standard test modulati
Modulating frequency

Hz

Modulation 1. kHz.(SO % of maximum rated system deviation).
2.6.2 Standard RF Signaj InpttLevel
- 60 dBm 1Vpq or 447.2 uVepr).

2.7  Audio Output L
SOP=-3 3

\\
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2.2 Radio Receiver

221

221
2212

2213

Maximum Useful Output Power

Connect the equipment as shown below.

AF output load

7| & Power meter

RF signal Receiver
generator under test
AF THD meter | Audio filter
T | 0.3-3.4kHz

1 Inject a standard RF test signal from the RF signal generator.

maximum travel, whichever occurs first.

Note: The impedance of the AF output load must be the sam
(loudspeaker) with which the receiver normally operates.

Measure the audio output power (MUOP).

222 Audio frequency total harmonic distortion
Connect the equipment as shown below.

222,

&

Where a 600 (2 balanced line is provided, the THD must be measured en this line.

RF signal Receiver
generator under test
AF THD meter Audio filter
0.3-3.4kHz

1 Standard measurement

22211 Testl.

222111 Inject a standar e

222112
222113

22212

ut lo
r meter

QS

Adjust the volume control of the radio until the THD is 10 % or the volume control reaches its

e ﬁ the load

| from the RF signal generator into the receiver.
trol of the radio to obtain SOP,

22221 Inject a standard RF test signal from the RF signal generator into the receiver.

22222 Load the line with a 600 Q resistive load or equivalent impedance, provided by the
measuring instrument.

22223 Adjustthe audio signal level to measure —10 dBm on the line.
22224 Measure the THD.
22225 Repeatthe THD measurement when applying test 2.

Page 18 of 58
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223 Usable sensitivity
Connect the equipment as shown below.
RF signal Receiver AF output load
generator under test "| & Power meter
SINAD meter Audio filter
il 0.3~ 3.4 kHz
2.23.1  Adjust the RF signal generator to produce a standard RF input signal level. \
2.23.2  Adjust the volume control of the radio to obtain SOP. \
2233 Reduce the RF signal level until the SINAD ratio is 12 dB.
2234 Without readjustment of the volume control check whether the audio output level is less than -
3 dBgop.
2235 |If the audio output is less that — 3 dBsgp, increase the RF signal level until - JV
obtained.
2236 Take the RF signal output level from the signal generator at this setfi usable
sensitivity.
2237  The measurement shall be made under the extreme test conditions as well.

Under the extreme test conditions, the receiver audio output power shall be within £3 dB of the

value obtained under normal test condition.

Note: The impedance of the AF output load must alue as the load

(loudspeaker) with which the receiver normally ope

sam

2.24 Squelch operating threshold
Connect the equipment as shown below.

Receiver
under

RF signal
generator

F output load
& Power meter

2241  Apply a standard RF test signapto iver under test and adjust the volume control of the
radio to obtain SOP.

2.242  Reduce the RF signal | the squelch closes and record this RF signal level as
the squelch closing levél i

2243  Increase the RF signal Y until the squelch opens and record this RF signal level as

the squelch op:

225 Aftacktime

e |

i RF attenuator

Trigger
input
Storage
.| oscilloscope
Channet
inpul

Receiver L_

under test

AF output load
& Power |

Apply a standard RF test signal to the receiver under test.

2.254
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2252
2253
2254

2255

22586

2257

2258

2259

2.2.6.1
22862
2283
2264

2265
22686

2287
2268

227

22741
2272

Adjust the volume control of the radio to obtain SOP.
Determine the usable sensitivity as described in clause 2.2.3.

Adjust the squelch to open at a RF signat level of — 115 dBm, measured at the antenna
terminal.
Set the RF signal level from the signal generator to 0 dBm.

Set the value of the RF attenuator to decrease the signal level to 12 dB above the usable
sensitivity level, measured at the antenna terminal and switch the output of the signal generator
off.

Set the storage oscilloscope to single sweep operation.

Switch the RF output on and measure the time required for the audio output to reac@ﬁ
dBsop.

Repeat the measurement three times and take the average of the three measurement
receiver attack time.

5 the

generator

226 Squelch Closing Time V
Connect the equipment as shown below,
T ——— :
RF signal : RF attenuator | . O

Trigger
input

- Storage
oscilloscope

-

AF output load
& Power

Adjust the squelch togop
terminal.

Set the RF signal lev:

rom

attenuator to decrease the signal level to 12 dB above the usable
at the antenna terminal.

signal generator to 0 dBm.

easurement three times and take the average of the three measurements as the
closing time.

Modulation acceptance bandwidth
Connect the equipment as shown below.

Page 44 of 121

RF signal Receiver AF output load
generator under test & Power meter
SINAD meter Audio filter
0.3-3.4kHz

Apply a standard RF test signal to the receiver under test.

Adjust the receiver volume control to obtain SOP.

Page 20 of 58
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2273  Reduce the RF signal level until the SINAD ratic is 12 dB.

2274  Increase the RF signal lavel by 6 dB.

2275  Increase the modulation factor until the SINAD ratio is again 12 dB.

2276  Record this value of the modulation factor as the modulation acceptance bandwidth.

228 Adiacent channel selectivity and desensitization ratio
Connect the equipment as shown below.

RF signal
generator 1

RF signal
generator 2

N
Combining \
network

Receiver AF output lo
under test & Power er

SINAD meter | Audio filter
0.3-3.4kHz
2281  Switch the RF signal output of signal generator 2 off. {

2282  RF signal generator 1:
22821  Apply a standard RF test signal to the receivel er test.

22822  Adjust the volume control of the radiofio obtain&OP.
22823  Reduce the RF signal until the SC is 12 dB {wanted signal).

h 3

2.2.8.24  Note this RF signal level.

2.28.3  RF signal generator 2:
22831  Switch the RF signat outptifon (unwanted signal).

2.283.2  Modulate the RF signd 400 Hz at the standard modulation factor.

2.2.8.33 gnal) to a frequency one-channel width above the
g 3 ignal).

22834 sigi@l level such that the SINAD ratio is degraded to 6 dB.

22835 isyRF&i 2

22838 AWanted signal set to a frequency one-channel width below the

2284  Calculate t tween the unwanted and wanted signal lavels in dB, as the adjacent

didesensitization ratio.
2285 Take t casé of the two measurements as the result.
2288 T ements shall be made under the extreme test conditions as well.

\\
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229

2291
2282

2283

2294

Spurious response attenuation/rejection
Connect the equipment as shown below.

RF signal RF signal
generator 1 generator 2
Combining
network \
Receiver AF output load
under test | & Power meter
SINAD meter Audio filter
0.3-34kHz

Switch the RF signal output of signal generator 2 off.

RF signal generator 1:

22921  Adjust the RF signal generator to produce a s RF test signal.

22922  Adjust the volume control of the radio to OP.

2.29.23  Reduce the RF signal to the receiver upti NAD ratio is 12 dB.

RF signal generator 2:

22931  Switch the RF signal output on
85 dB (mabhile and base) high

22932  Modulate the RF signal with 4

22933  Slowly sweep the carrie
steps {channels) excluding the assigned channel and the tvo adjacent channels.

22934  When the receiveri
until the SINAD

Note the frequency and signal levels of the two signal generators and take the
difference between thedwo Is@xpressed in dB as the measure of the spurious response
attenuation at that fre§ue

the signal level to 80 dB (portable) or

Note: Ensure thedmeaSured response is not caused by spurious signals from the RF
signalgeneral Intermodulation products between the two signals.

\\
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2210 [ntermodulation spurious response attenuation/rejection
Connect the equipment as shown below.

RF signal
generator 1

RF signal
generator 2

l

RF signal
generator 3

Combining
network
Receiver _| AF output load
under test | & Power meter

Audio filter
0.3 - 3.4 kHz

SINAD meter

2.2.10.1  Switch the RF signal output of signal generators 2 & 3 off,
2.210.2 RF signal generator 1:

2.210.2.1  Adjust the RF signal generator to produce a standard nal.

221022 Adjust the volume control of the radio o obtain SO
2.210.2.3 Reduce the RF signal to the receiver until the SINA is 12 dB.

A, 22103 RF signal generator 2:

2.210.3.1  Adjust the unmodulated frequency o
adjacent channel above the nominal

22104 RF signal generator 3:
221041 Modulate the RF signal with 40

22104.2  Adjust the frequency of t
above the nominal carrier fre

22105 Switch the RF signal output of si
22106 Maintain the outputs of RF si
2.2.10.7  Adjust the RF signal level du
22108 Adjust the frequency of RE si

28 3on.
ators 2 & 3 at equal levels.
AD ratio to 6 dB.

&

generator to the second

nerator 3 slightly to produce the maximum interfering

signal.
22.10.8 Note the differe en the RF signal output level from RF signal generator 1 and
the RF signal el fiom RF signal generators 2 & 3.
B. 221010 Repeat ents with RF signal generators 2 & 3 adjusted to the fourth adjacent
and eig hannels above the nominal carrier frequency.
C. 221011 T asuremients described in A & B shall be repeated with RF signal generators 2 & 3 set

theéappropriate channels below the nominal frequency of the receiver.

&
2,2.10.12\Record

attenuation,

e worst ratio in dB as the measure of the intermodulation spurious response

TRANSNETI
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221

2.2.114
22112

22113

22114

22115

22118

2212

22124

22122

Co-channel rejection ratio
Connect the equipment as shown below.

RF signal RF signal
generator 1 generator 2
\_ Combining
"™ network

L

Receiver
under test

SINAD meter Audio filter
i 0.3 - 3.4 kHz

AF output load
& Power meter

Switch the RF signal output of signal generator 2 off.

RF signal generator 1:

2.2.11.2.1  Adjust the RF signal generator to produce a standard RF test

2.2.11.22  Adjust the volume control of the radio to obtain SOP.

2.211.2.3 Reduce the RF signal until the SINAD ratio is 12

RF signal generator 2:

2.2.41.3.1  Switch the RF signal output on (unwanted sig
221132 Setthe frequency to the assigned receivef freque

2.2.41.3.3 Modulate the RF signal with 400 Hz

2.211.34  Adjust the RF signal level such that'the SIN

S % ndulation factor.

atio is reduced to 6 dB.

d signal).

Record the co-channel rejection ratio as the)differente in dB, between the wanted and

unwanted signal levels.

Repeat the measurement with signal.generator 2 set to frequencies 1.5 kHz and 3.0 kHz above

and below the assigned frequency.
The highest value of the five

Blocking or Desensitisati

RF signal
generator 2

network

Receiver
under test

SINAD meter | Audio filter
i 0.3 - 3.4 kHz

s shall be recorded as the co-channel rejection ratio,

'—‘ AF output load

& Power meter

Switch the RF signal output of signal generator 2 off.

RF signal generator 1:

L

TRANSNET
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221221 Adjust the RF signal generator to produce a standard RF test signal.
221222  Adjust the volume control of the radic to obtain SOP.
2.2.12.2.3 Reduce the RF signal until the SINAD ratio is 12 dB (wanted signal).
22123 RF signal generator 2:
2.2.12.31  Switch the unmodulated RF signal output on (unwanted signal).
221232 Setthe RF signal to a level 84 dB higher than signal generator 1.
221233 Vary the frequency from 1 MHz to 10 MHz on either side of the assigned carrier
frequency.
22124  Monitor the variation in the audio output level and the SINAD ratio.
22125 Record the difference in dB hetween the signal output levels fram the two RF signal generators
at which the audio output power decreased with 3 dB or the SINAD ratio decreases to 6 dB,

whichever occurs first. \\

Note: Ensure that the measured response is nof caused by spurious signals from the RF
signal generators.

2.213  Conducted Spurious radiation

Connect the equipment as shown below. V
Spectrum
Receiver analyser O

¥

under test or-
Test receiver

2.2.43.1  Switch the receiver on. \

22132 The receiver must be in standby mode.
22133  Slowly sweep the measuring instrument over the ranges

22134 Record the frequencies and measure the absolute levels conducted spurious radiation.
2214  Audio frequency response < '

Connect the equipment as shown helow.

©

AF output load
& Power meter

RF signal
generator

AF level meter

2.214.1 Standard meas

the modulation of the RF signal generator to 20 % of the maximum system
iation.

the range 300 Hz to 3 kHz.
221415 Record the variation of the audio output power over this range in dB with reference
to the comresponding level at 1 kHz.
22141 600 Q balanced line

Where a 600 € balanced line is provided, the audio frequency response must be measured on
this line.

221421 Inject a standard RF test signal from the RF signal generator inta the receiver.

221422 Load the line with a 800 Q resistive load or equivalent impedance, provided by the
measuring instrument.
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2.2.14.2.3  Adjust the audio signal level to measure — 10 dBm on the line.

221424 Proceed vith clauses 2.2.14.1.3 and 2.2.14.1.5.

AUDIO FREQUEHCY RESPONSE OF PM RECEIVERS
12 e - S— —
14
I S, ——
X
L ™
s s,
+ RS IS
N
2 [
[ [N -
48 N
4 N
£ \ \\
¥ -
-1y ~,
-12 \\
M .
-1g
109 o Gl 1300 ¥ Kiad
FREQUENLY [Hz]
8dB/octave slope
AUDIC FREQUEHCY RESPOHSE OF FM REC
5 T - I A I
4
3
2
H -xlr
4B 0
1
2 Il
3 \
4
5 .
W0 X0 500 1000 H0e TR 16000
FREQUENCY [He]

RF signal Receiver | AFoutput load
generator under test "1 & Power meter

AF level meter Low pass filter
E CCITT

2.2.156.1  Select the CCITT filter (low pass filter).
22152 Adjust the RF signal generator to produce a standard RF test signal.
22153  Adjust the volume control of the radio to obtain SOP.
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22154
22155
22156
22167
22158
22169

2216

2.2.16.1
22162
22163
22164

2217

221741
22472
22473
22174
22175

22176

22177
22178

2.217.9

Adjust the squelch to its minimum (unsquelched).

Remove the modulation and measure the audio oufput power.
Adjust the squelch to its maximum (squelched).

If the receiver remains unsguelched remove the RF signal,
Measure the audio output power,

Record the ratio in dB hetween the audio output powers without modulation, and the SOF level
as the signal to hum and noise ratio.

Amplitude characteristics
Connect the equipment as shown below.

RF signal Receiver _ AF output load
generator under test & Power meter

0.3 -3.4kHz

Adjust the RF signal generator to produce a standard RF test signal. %
Increase the RF output signal level to — 13 dBm.

Adjust the volume control of the radio to obtain SOP. Q
Decrease the RF signal output level from - 13 dBm to - 107 dBm and nasure the ge in
the audio output level in dB.

High RF signal level interference
Connect the equipment as shown below.

RF signal Recelver
generator under test

Set the radio to operate on the lowest chan
Adjust the RF signal generator fo produ
Adjust the squelch to apen at a RF i

Scan the frequencies of 132 s ahove the receiving channel, excluding the assigned
channel and the adjacent

Record the channel andithe
- 47 dBmto - 7 dBm.

Set the radio to
Scan the fre
channel a

Recor
- dBm.

| level, at which the squelch opens in the window of

ighest channel.
of 132 channels below the receiving channel, exciuding the assigned

d the RF signal level, at which the squelch opens in the window of

%) here the interfering channels correspond with the intermodulation free channel

ups, interference could oceur.

E level meter Audio filter {
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Intermodulation free channel droups
High site channels
Duplex, 5" order, 132 channels
croupA [1]2]s[ 8] 2237 [64]61 ] 79 [80] 8891 [101]124]129]

Duplex, 5" order, 132 channels
GrowpB [3]a]7] 23|45 |73 |75 85 | 96 [102]120] 128 ]

Duplex, 5" order, 132 channels
GroupC [18] 41 [ 57 [ 59 [ 74 [ 78 [ 83 [110] 122123 ] 130

Duplex, 5" order, first 52 channels
Group D 17 118 | 21 | 31 [ 40| 46 | 48

Duplex, 5" order, first 52 channels
GroupE [ 19 |28 [ 32 |43 | 44 | 49 [ 51 |

Duplex, 5" order, first 52 channels

<
GroupF [ 29 | 30 | 36 [ 42 | 50 | 62 | EV

Duplex, 5" order, first 52 channels
GroupG | 11 | 14 | 24 | 26 |

Duplex, 5" order, first 52 channels
Group H

Shunting channels

Simplex, 5" order, Jast 80 channels
Group A 53 | 56 | 60 | 71| 97 99
Group B 56 | 58 | 82 | B3 | 72 84
Group C B4 | 67 | 69 | 76 | 95 | 103
Group D 68 | 77 | 82 | 90 | 107 | 113
Group E 65 | 66 | 70 | 94 | 100 [ 121
Group F 81 | 87 | 89 [ 92| 104 | 1
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2.3 Radio Transmitter

231 Carrier power (conducted)
Connect the equipment as shown below.

Transmitter RF power
under test o meter

2341 Measure the carrier power in the absence of modulation.
2312  The measurement shall be made under the extreme test conditions as well.

232 Conducted spurious emissions
Connect the equipment as shown below.

Transmitter RF power Duplexer
under test

1

e m s o d

RF signal

500 load
generator

2324 The duplexer must be tuned to the operating b
23.22  The value of the RF attenuator (including the

attenuator V
Tx Ant Rx

2323  With the transmitter transmitting an unmagulated carrier, measure and record the frequencies

and absolute levels of the conducte uptothe 5 " harmonic.
2324  Rsplace the transmitter with th

2325  Tune the RF signal genera
the recorded level on the sp analyser/test receiver.

2328  Record the output lev,

2327 Repeat2.325
2.3.2.8  Remove the

e other spurious emissions detected.

2328 The me all be made under the extreme test conditions as well.
23110 Wi Uit the reverse channels can also be tested.

\\

ed frequancy and adjust the output level to oblain

nd duplexer and repeat the measurements when the transmitter is

a !
{

TJRANSNET

d
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233

2331
2332
2333

2334
2335

Carrier frequency error
Connect the equipment as shown below.

Transmitter
under test

RF power

attenuator

counter

Frequency ‘

QS

NV

@ eris eguipped to operate.
Calculate the carrier frequency error as the difference hetWeengdhe assigned frequency and the
measured frequency.

directly).

{Some test instrumerits ca! be set to measure the frequency error
Record the worst case as the resuit.

The measurement shall be made under the e

e test conditions as well.

2.3.4 Carrier attack time

2.341
2342

2.35.1
23562
2353

2354

2355
2356

Connect the equipment as shown below: O
er |

Transmitter | RF p Storage
under test "] tenua oschloscope
PIT 1 Trigger
input

Contrel switch

ntrol switch and measure the time interval for the unmodulated carrier voltage
lue 6 dB {50 %) below the steady state level.

quipment as shown beiow.
Transmitter RF power
generator under test - attenuator
Adjacent
channel power
meter

Ensure that the modulation limiting (Tx deviation) is set correctly (see clause 2.3.7).
Measure the unmodulated carrier power level.

Modulate the transmitter with a 1 250 Hz signal at a level 20 dB greater than that required to
produce the standard test modulation factor.

Measure the mean power produced by the modufation, hum and noise of the transmitter in the
adjacent channels.

Express the adjacent channel power in dB with reference to the measured carrier power.
Record the worst ratio as the measure of the adjacent channe! power.

Or: When the measured level does not comply with the specification:

Paae 30 of 58
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The adjacent channel power not to exceed a level of - 37 dBm irrespective of the carrier
power level.

236 Intermodulation attenuation {fixed radio stations only)
Method A: Connect the equipment as shown below.

Directional
coupler

Transmitter
under test

RF power Spectrum
attenuator analizer

RF signal {
source V
2.368.1  Set the unmodulated signal level from the RF signal source to give a level, m e
transmitter output terminal, 30 dB below the output carrier level.
2362  With the transmitter transmitting an unmodulated carrier, vary the freque w RF signal
source between 50 kHz and 100 kHz, above and below the carier frequency.

2.36.3  Measure the lavels of the Intermodulation compenents.
2364  The Intermodulation attenuation is expressed as the ratio of t evel to the level of the
largest Intermodulation product {third order) observed.

2365  Record the worst case as the result.

Note: Ensure that the measured response is not cauge ious signals from the RF signal
source.
Method B: Connect the equipment as shown belgw.
. 4 ’ PR
Transmitter RF power Di nal | RF power

under test [ attenuator, coupler +— attenuator

10dB : 20 dB
_____ 500 f -
Spectrum termin- }nterfer|ng
analyser ation signal source

236.6  The coupling n the transmitter under test and the 10 dB RF power attenuator must be as
ifiimize mismatching.

2387 ler must have an insertion foss of < 1B, directivity of > 20dB and

2368 afismitter under test and the interfering signal source must have sufficient physical
eparatiShyto prevent the measurement being influencad by direct radiation.

2369  The RF signal level from the interfering signal source must have the same level as that of the
transmitter. Alternatively, the RF signal level from the interfering signal source must be 20 dB
lower than that of the transmitter — omit the 20 dB RF power attenuator.

2.3.6.10  The transmitter under test shall be unmodulated.

2.3.6.11 The spectrum analyser must be adjusted to give a maximum indication (amplitude) with a
frequency scan of 500 kHz.

23612  The interfering signal source must be unmodulated and the frequency must be varied between
50 kHz to 100 kHz above and below the frequency of the transmitter under test.
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2.3.6.13

2.36.14

Measure the levels of the Intermodulation components on the spectrum analyser and determine
the ratio of the carrier level to the level of the largest Intermodulation product (third order)
observed, in dB.

Record the worst case as the resuit.

Note: Ensure that the measured response is not caused by spurious signals from the RF signal
source.

237 Modulation limiting (Tx deviation)
Connect the equipment as shown below.

2371

2372

2373
2374
2375

2376

AF signal Transmitter RF power
generator | under test attenuator

r

' Radio test set analyser
|

e e R

Ensure that the maximum deviation is set correctly and according to { aeturer's
procedure.

Apply electrically a 1 kHz audio test signal to the microphone input of thie transmitter at a level
sufficient to produce the standard test modulation factor.

{When an electrical input signal cannot be applied this may
signal.}

Set the audio filter of the modulation analyser to Low Pa Hz or 20 kHz.
Note the level of the audio test signal (reference).

Modulating frequency 0.3 kHz to 2.55 kHz:

23751  Increase the audio test signal with(20 dB. Ehsure that the measured deviation
equals the maximum system deviation?

23752  Without changing the audio Thput signal level vary the modulating frequency
between 300 Hz and 2.5

23753 Record the largest e peak deviation obtained, as the modulation
limit.

Modulating frequency 2.55

23761 Decrease i signal to obtain the standard test modulation factor

(reference

23782 Wit e audio input signal level vary the modulating frequency

and 6.0 kHz.
23763 the Jargest positive or negative peak deviation obtained, as the modulation

it specific modulating frequency band.
ote. The deviation produced by the modulating frequencies bstween 2.55 kHz
and 6,0 kHz must not exceed that of the deviation produced by the

modulating frequency 2.55 kHz.

2,3.7.7\Modula frequency 8.0 kHz to 12.6 kHz:

23.7.7.1  Obtain the standard test modulation factor (reference).

23772  Without changing the audio input signal level vary the modulating frequency
between 6.0 kHz and 12.5 kHz.

23773 Record the decrease in the positive or negative peak deviation, as the modulation
limit for the specific modulating frequency band.

Note: Care must be taken not fo generate hum when the audio signal is
connected electrically.

It must be ensured that the acoustical audio source has a flat response
throughout the bandwidth.

Page 32 of 58
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TRAHSMITTER MODULATION LIMITING

FREQUENCY TEVATION ¥ XHz
«

UODULATING FREQUENCY M

12 125 13

2.3.8 CTCSS deviation

Connect the equipment as shown below.

Transmitter
under test

Set the au
Inthe a

ce

AF signal | Transmitter RF power
generator under test 1 attenuator
':
AF distortion | Audio filter E Modulation
meter 0.3 - 3.4 kHz i analyser
demodulator

Standard measurement

23914

2.38.1.2
2.3.9.1.3

Apply electrically a 1 kHz audio test signal to the microphone input of the
transmitter at a level sufficient to produce the standard test modulation factor.

Record the distortion obtained.
Adjust the audio signal generator frequency to 500 Hz.
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2392

2.3.10 Audio frequency response
Connect the equipment as shown below,

2.3.10.1

23914  Sel the audio output signal at a level sufficient to produce the standard test
modulation factor.

2.39.15  Record the distortion obtained.

Note: Care must be taken not to generate hum when the audio signal is connected
electrically.

600 Q balanced line input

Where a 600 (2 balanced line is provided, the THD must be measured on this line.

23921  Load the line with a 600 Q resistive load or equivalent impedance, provided by the
test instrument.

modulation factor.
23924  Measure and record the THD.

23922  Injecta 1 kHz audio test signal into the line at a level of —10 dBm. \
23923 Ensure that the transmitfing signal deviation comply with the standard t

AF signal _ Transmitter RF power
generator under test attenuato

AF level meter L

Method Method
A B

Standard measurement
Method A.

231011 Apply electrically a 1kHz
transmitter at a level su

io test signal to the microphone input of the
tain 20 % of the maximum system deviation.

231012 Hz) at the modulation analyser.
231013 audio signal) from 300 Hz to 3 kRz.
231014 ency level {audio signal) to maintain the medulation
231015 the audio output level of the AF signal generator in dB with

Method B.

Keeping the audio signal level constant, vary the frequency from 300 Hz to 3 kHz.

1,9 Record the variation in the audio output level from the demodulator in dB with
reference to the corresponding level at 1 kHz.

Note: The + and - signs must be inverted to he able to apply the graph.

2.3.10.2 800 Q balanced line input

Where a 600 Q balanced line is provided, the audio frequency response must be measured on
this line,

2.310.21 Load the line with a 600 Q2 resistive load or equivalent impedance, provided by the
test instrument.

2.310.2.2 Inject a 1 kHz audio test signal into the line at a level of - 10 dBm.

231023 Ensure that the transmitting signal deviation comply with the standard test
modulation factor.

23.10.24 Reduce the audio signal level to obtain 20 % of the maximurn system deviation.

Page 34 of 58
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2.3.10.2.5 Proceed with test method A (2.3.10.1.2 to 2.3.10.1.5) or test method B (2.3.10.1.7

10 2.3.10.1.9)
AUDIO FREQUENCY RESPONSE OF PM TRANSMITTERS
= — — " IO S
12 \
10 S
N
£ RS
8 \\ ha
™ ~
4 s g ! |
) \
2 \
NEL PR
c8 0 I el =
: N
\ ™~

E3 \

&
10 -
-12

k10 200 2] 100 2000 3000 1000C

’ FREGQU
6dB/octave slope :

AUDIO FI E| RESPONSE OF FM TRANSMITTERS

T
=

500 con 2000 3000 10000
FREQUENCY [Hz]
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2.3.11 Angle modulation hum and noise ratio
Connect the equipment as shown below.

AF signal Transmitter J RF power
generator under test attenuator
AF level meter | Audio filter | Modulation
B 0.3-3.4kHz [ analyser
demodulator

Q

2.3.11.1  Apply electrically a 1 kHz audio test signal to the microphone input of the transmitter at a level
sufficient to produce the standard test modulation factor.

2.3.11.2 Record the audio output level from the modulation analyser demedulator.

2.3.11.3 Remove the modulation from the transmitter.

2.3.114  Again record the audio output level from the modulation analyser demaod r.

2.3.11.5 Calculate the angle modulation hum and noise ratio by determining the ance between the
two measurements in dB.

@ gnal is connected

Note: Care must be taken not to generate hum when the
electrically.
Short circuit the audio input connections of the radio ffansmitter when the audio signal
is removed.

2.3.12 Amplitude modulation hum and noise level
Connect the equipment as shown below.

Madulation
analyser
demodulater

Transmltter
under test

2.3.12.1  Setthe modulation analyser to me RMS AM modulation factor (m %).
2.312.2 Inthe absence of an audio i (modulating signal) measure the modulation factor.
23123 Calculate the AM hum a e leyel as follow:

AM hum and noise levél (d

Antenna | Shart circult |
\ Terminal [==™ |
\ —— |
. RF power
- meter

231341
2313.2

Measure the carrier power in the absence of modulation.

Operate the transmitter under open and short circuit load conditions for a period of:
2.3.13.2.1 Ore minute each in the case of a transmitter rated for intermittent duty cycle.

2.3.13.2.2 Five minutes each in the case of a transmitter rated for continuous operation.

Page 36 of 58
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23133  After each exposure to the exireme load measure the catrier power in the absence of
modulation,

23134 Caleulate the variation of the carrier power in dB with reference to clause 2.3.13.1.
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24 High Site Equipment

24.1 Radio Base Station Response Time
Connect the equipment as shown below.

RF signal | RFswitch | RF attenuator |
generator ' g
Trigger
input
* Storage
oscilloscope
Channel \\
nput
S e I T S A
I
B I
RF power | | | BS transmitter BS receiver
) attenuator | under test under test
I
I

2411  Apply a standard RF test signal to the receiver under test.
2412  Determine the usable sensitivity as described in clause 2.2.3.

2413  Adjust the squelch to open at a RF signal level of — 115 dBm, ed at the antenna
terminal.

2.4.1.4  Setthe RF signal level 12 dB above the usable sensitivit
2415  Setthe storage oscilloscope to single sweep operati

2416  Enable the RF switch a@nd measure the time requ
voitage level to reach a value 6 dB (50 %) belo

2417  Repeat the measurement three times and tak

repeater attack time. (

r the unmodulated transmit carrier
tate level.

age of the three measurements as the
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242
2424

Talk Through Signal
Audio levels

Connect the equipment as shown below.

RF signal
generator

Base station
receiver under | Line Branching
test j Unit

242141
24212

24213

24214
24215
24218

24217

ote:

Adjust the RF signal generato
Connect the audio line
This is to ensure th
Set the audio
ensure that

-

Base station
transmitter g !
under test j

Link receiver
under test

i
|
|
|
I
|
1
[
|
|

Link transmitter
under test

Other links e.g.
Microwave

leve
0 leyel from the source (Rx) first. Adjust the level if necessary.

ce the standard RF test signal.

the units as it would be connected when in operation.
s are coirectly loaded.

| meter to high impedancefbridge mode. This is to
r does not load the lines.

ing lines from the LBU and adjust the levels if necessary.
escribed in clauses 2.4.2.1.1 to 2.4.2.1.4 to measure and adjust

audio level from the microwave and adjust if necessary.

The same measuring method is used on the Trunked radio equipment.

TRANSNET
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2422

Audio Frequency Response

Connect the equipment as shown below.

TRANSNET

RF signal Base receiver Base transmitter
generator under test under test
AF level meter Modulation RF power
analyser attenuator : \\
demodulator ———— |
Radio test set i
e == )

24221  Ensure that all the audio level settings have been set correc
24222  Adjust the RF signal generator to produce the standard F
24223  Select the low pass filter (cut-off 20 kHz) at the modulai ;
24224  Whie keeping the modulation factor constant vary the g frequency over
the range 300 Hz to 3 kHz.
24225 Record the variation in the audio output p m the demodulator over this
range in dB with reference to the correspopding level'at 1 kHz.
24228 Branches to the link radio and other link Iso be measured.
REPEATER TAL! SIGNAL
AUD) QUE
With phasis
L3 — aai ——
F3
g
o3
g /
g 2 |1 i
y
A
: i
' ‘.
& \
e i
: "
100 koL 500 1000 2600 3000 10000
RECEIVER MODULATG FREQUEMNCY [Hz)
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REPEATER TALK THROUGH SIGNAL
AUDIO FREQUENCY RESPONCE
Wihou! De-efiphasis and Pre-ephatis

-

w

~

e

e

s L
L]

&

TRANSMITTER DE-MODUELATED AUDIO LEVEL [d8)]

s

v

g
g

00 1000 2000 3000
RECEIVER MODULATING FREGUENCY [Hz)

16000

2423  Modulation factor linearity
Connect the equipment as shown below.

RF signal | Base receiver

generator under test "
Modulatign RF power
a I attenuator

N o
| 1]
| =3
! [5)
i -
| 1o
| 0
1 -r
| (%)
i (1]
| -
|
s S

1

.

24231 urgrthat the transmitter modulation limiting (deviation) has been set correctly
{ 2.3.7).
2423 surehat all the audio levels have been set correctly (see clause 2.4.2.1).
24. pply a standard RF test signal from the RF signal generator {o the receiver.
2! y the modulation of the RF input signal between 0.5 kHz and 2.5 kHz and
\ measure the transmitter deviation.
SA.Z.S.S Branches to the link radic and other links must also be measured.

TRANSNETI
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REPEATER TALK THROUGH SIGNAL
MODULATION FACTCR LINEARITY
R
2.5 =
1/

i T
3 = .
: i

15 Fa

L~

: s Ry
i, / !
: // i

us =

1]
] 0s ] 15 'y
RECEIVER MODULATION (kHz]

2424  Audio frequency THD
Connect the equipment as shown below.

RF signal Base receiver transmitter

generator under test

RF power
attenuator

|

Modulation
analyser
demodulator

AF THD meter
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2.4.3 Filters

2.4.31 Duplexer
The best method to check or tune a duplexer is to use a Transmission Line Analyser. This

measuring method will not be covered in this document. \‘
lf any problem is detected the duplexer/combiner must be send to a facili \t the proper
equipment and competency. Do not attempt the tune the unit.

A RF signal generator and a fest receiver/spectrum analyser coul ed to make

measurements.
24311  Calibration V
2.43.1.1.1 Connect the RF signal generator with the two conne bles to the test

receiver or spectrum analyser.
2.4.3.1.1.2 Tune the RF signal generator and the test re D
band receiving/transmitting frequency to be mea
2.4.3.1.1.3 Setthe output level of the RF signal generator as re
eg. Llow-level : <-60dBm
High-level : 0 dBm.

2.431.14 Record the difference between the
difference must be included in the ca

Note: This method compen @ if

2.4.3.1.2  Insertion ioss - Rx
Connect the equipment asighown below.

ectrum analyser to the in-

pplied ‘and measured signal level. The

erences and the connecting cable losses.

Duplexer
nder test

Ant  Rx

| Test receiver
or

Spectrum analyser

RF signal
generator

Inject the signal at the antenna port (low level) and measure the level at the
receiving port.

243123 Calculate the insertion loss by determining the difference between the injected
signal level and the measured level in dB.

24.3.1.24 The insertion loss must comply throughout the operating band.

At the high site this measurement can be made in the following way:
24.3.1.2.5 Connect the RF signal generator directly to the receiver.

24.3.1.2.6 Adjust the RF signal generator to produce a standard RF test signal.

24.3.1.2.7 Decrease the RF signai level till the squeich closes.

2.4.3.1.2.8 Increase the RF signal level slowly and note the level when the squelch open.

2.4.3.1.2.9 Connect the RF signal generator to the receiver via the duplexer (Ant port).

2.4.3.1.210 Repeat the procedure from clause 2.4.3.1.2.6 t0 2.4.3.1.2.8.

2431211 Calculate the insertion loss by determining the difference between the two
recorded signal levels in dB.

Note: When the result is within specification, the inseition loss through the
coaxial cable hetween the receiver and duplexer can be ignored.
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24313  |nsertion loss - TX
Connect the equipment as shown below.

Duplexer
under test

Tx Ant Rx

: T 1]
RF signal i 1 500 load
generator B

Test receiver
or
Spectrum
ahalyser

band transmitting frequency to be measured.

24.3.1.3.2 Inject the signal at the transmitting port (high level) and measure th
antenna port.

243133 Calculate the insertion loss by determining the difference be hehi
signal level and the measured level in dB.

243134 Theinsertion loss must comply throughout the operating iand.

At the high site this measurement can be made in th way;
24.3.1.35 Connect a terminated wattmeter directly to the tr

24.3.1.3.6 Measure the un-modulated carrier power from th nitter.

24.313.7 Connect the same terminated wattmete 2 mitter via the duplexer
(Antenna port).

243138 Measure the un-modulated carrier pofver fr ansmitter

24.3.1.39 Calculate the insertion loss by ining the difference between the two

measured power levels in dB.
Note: When the result s within specification, the insertion loss through the
coaxial cable be nsmitter and duplexer can be ignored.

24,314 lsolation betwe e fran ing and receiving paths
Connect the egui as shown below.

Duplexer
under test

Tx Ant Rx

! 1 Test receiver
or

Spectrum analyser

50Q load

2.4.3.14.1 Tune the RF signal generator and the test receiver/spectrum analyser to the in-
band transmitting frequency to be measured.

243142 Inject the signal at the transmitting port (high level} and measure the level at the
receiving port.

243143 Calculate the isolation by determining the difference between the injected signal
level and the measured level in dB.

24.3.1.44 The isolation must comply throughout the operating band.
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24315 |mpedance matching
Connect the equipment as shown below.
RF signal | RF Amplifier | Through Line
generator - {' Wattmeter
I
' Radio "_i: Duplexer
| transmitter | under test
= e Tx Ant Rx
i Q

1]
— 5

500Q load 500 load
243151 Tune the RF signal generator to the in-band transmitting frequ
measured.

24.3.15.2 Measure the Voltage Standing Wave Ratio (VSWR) with a thro w meter,

24.3.153 If the wattmeter does not indicate the VSWR, note the fogward and ad power
and calculate the VSWR.
(1++Power reflected/Power forward) / (1-7Power reflecte er forward)

243.1.54 The impedance matching must comply through perating band.

243155 Use the same method to measure the imp atdhe receiver and antenna
terminals.
2432  Combiner

24321 Insertion loss - RX
243211 Theinsertion loss can be medsured as ined in clause 2.4.3.1.2.

243212 Fifty-ohm loads must be

2.4.3.21.3 The injected signal |
the RF amplifier in

na port must be low (< - 80 dBm) to prevent
ath being saturated.

243214 ust be measured.

243215 ply throughaut the operating band.

24322

243221 can be measured as explained in clause 2.4.3.1.3.
243222 loags must be connected to all open transmitting and receiving ports.
24322 itting ports must be measured.

ttion loss must comply throughout the operating band.

Isolation between the transmitting and receiving paths

The isolation between the transmitting and receiving paths can be measured as
explained in clause 2.4.3.1.4.

2432732 Fifty-ohm loads must be connected to all open transmitting and receiving ports,
243233 Al the ports must be measured.
243234 The isolation must comply throughout the operating band.
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24324 |solation between the transmitting ports
Connect the equipment as shown below

Combiner under test

Tx ports Ant Rx ports
RF signal [ L!J LIJ L‘ETI—LFT
generator !\\
Test receiver 500
or loads V
Spectrum analyser
243241 Tune the RF signal generator and the test receiver/spectrum the in-

band transmitting frequency to be measured.

243242 Fifty-ohm loads must be connected to the antenna- and allepen transmitting and
receiving ports.

243243 Inject the signal at the first transmitting port (hig
the other transmitting ports.

243244 Repeat step 2.4.3.2.4.3 when injecting the

and measure the level at

243245 Caleulate the isolation by determiningtheidiffereng
level and the measured level in dB.

2.4.324.6 Theisolation must comply througholibithe operating band.

24325 Impedance matching
243251 Theimpedance matching

24,3252 Fifty-ohm loads mus ted to all open transmitting and receiving ports.
243253 Al the transmitli measured.
Note: Do n thod to determine the impedance matching at the
receivertand anténna terminals. If a problem is suspected, the combiner

mustfe se a facility with the proper equipment and competency.

244 Coaxial Cable
2444
The best d to ure the impedance and insertion loss of the coaxial cable is to use a
Transm lyser. This measuring method will not be covered in this document.
Co eE';ment as shown below.
\ signal RF Amplifier Through Line
geherator - 4| Wattmeter

i Radio
| transmitter |~

Coaxial cable under test
500 load |e R e e 1

24411  Tune the RF signal generator to the in-band transmitting frequency.
24412  Measure the Voltage Standing Wave Ratio (VSWR) with a through line wattmeter.

24413  If the wattmeter does not indicate the VSWR, nate the forward and reflected power
and calculate the VSWR (see clause 2.4.3.1.5.3).
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24414
24415
24416
24417

Tune the RF signal generator to the in-band receiving frequency.
Measure the Yoltage Standing Wave Ratio as above.

The impedance matching must comply throughout the operating band.
Record the worst case as the impedance matching.

2442  [Insertion loss
Connect the equipment as shown below.

RF signal RF Amplifier | Radio |
generator 7T transmitter |
| ]

Terminated
Wattmeter (2) |

24421
24422

24423

24424

24425
244258
24427

24428

24.5 Antenna
2451

Tune the RF signal generator to the in-band transmitting frequency.

Measure the power at the near end of the coaxi le using the terminated
wattmeter (1).

Measure the power at the far end of the coa able using the same terminated
walttmeter (2).
Calculate the insertion loss by det difference between the power levels
measured in dB.

in-ba

o

Tune the RF signal generator to'the in receiving frequency.
s abo
throughout the operating band.

Repeat the measurement
The insertion loss mu

Recard the high sured, as the insertion loss.

ure the impedance of the antenna is to use a Transmission Line
ethod will not be covered in this document.

RF Amplifier | Radio i
; | transmitter :
[
Antenna Through Line Coaxal cal?le J
under test Wattmeter [© Looooooooooooemmmmmeoes =

24511

2451.2
24543
24514

24515
24518

The impedance matching of the coaxial cable (clause 2.4.4.1) must be measured
first.

Tune the RF signal generator to the in-band transmitting frequency.
Measure the Voltage Standing Wave Ratio (VSWR) with a through line wattmeter.

If the wattmeter does not indicate the VSWR, note the forward and reflected power
and calculate the VSWR (see clause 2.4.3.1.5.3).

Tune the RF signal generator to the in-band receiving frequency.
Measure the Voltage Standing Wave Ratio as abave.
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2452

24517  The impedance matching must comply throughout the operating band.
24518  Record the worst case as the impedance matching.

Effective Radiated Power (ERP)

24521  The effective radiated power is calculated as follows:

The RF power measured into a 50 £ load that replaces the antenna, times the
gain of the antenna with reference to a Dipole antenna (dBd).

24522  The following calculation could alsc be used:
Antenna gain (dBd) - Duplexerfcombiner insertion loss {dB) - Coaxia cable
insertion loss (dB) + Transmitting power at transmitter {(dBm). Convert the result to
Waits (0.001 x Antilog(dB/10)).

2.4.6 Receiver Desensitisation (Desensing)

2464
2462
24863

24864
2465
24.6.6
24867
2468

24869
24610

Connect the equipment as shown below.

1\\
500 RF-

Antenna coupler Receiver
system i [ | under test
RF signal
generator o
SINAD meter Audio filter oltput
0.3 - 3.4 kHz
Powe
eter

The fransmitling power of all the transmitter
st be < s
the standard test signal and apply it to the receiver

ust be Bet correctly.
The insertion loss of the RF-coupler

Adjust the RF signal generator to prod
via the RF-coupler.

Reduce the RF signal ou il the SINAD ratio is 12 dB.

Note the RF signal lev, 2 dB SINAD is obtained.

Transmit from the off itters situated on the site.

Note if the SIN i

if so, while rease the RF signal output from the generator to obtain a SINAD
ratio of 12

Note t si el.

Cale nsing level by determining the difference between the two measurements in

247 \z\io Lie Branching Unit (LBU)

2471

Impedance matching
Connect the eguipment as shown below,

Transmission ok LBU
line tester chani| under test

24711  Switch the power of the LBU on.

24.71.2 Measure the return loss of the input transformer to determine the impedance
matching.
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2472

24713

24713

and output terminals.

Audio levels

Connect the equipment as shown below.

Repeat the measurement to determine the impedance matching of the other input

Low pass filter
Cut-off 20 kHz

b

AF lavel
meter

QS

requir?V

Audio signal Inpt LBU Output
generator chan1| undertest | chan 1
2.47.21  Ensure that the audio signal generator and audio level meter are set to the correct
impedance.
24722 Route all the input terminals to all the output terminals. This is
tests that follow.
24723  Applya 1 kHz signal at a level of — 10 dBm into channel 1 of th
24724 Measure the signal level at the output terminals of the LBU.
24725  Adjustthe output levels to obtain — 10 dBm if necessary.
24726 Repeat the measurements with the audio signal apflied to the other input
terminals.
24727  Alloutput levels should be — 10 dBmi without re

Audio frequency response

Connect the equipment as shown below.

nt.

Audio signal It Low pass filter
generator Chan 1 Cut-off 20 kHz
AF level
meter
24734  Ensure that all the audio levels are set correctly.
24732 Applya 1kHz | at a level of - 10 dBm into channel 1 of the LBU.
24733  MeaSu€ the signal level at the cutput terminal of channel 1.
24734 keding the audio signal level constant vary the frequency from 300 Hz to

the variation of the audio output level in dB with reference to the

2.4, lec
corresponding level at 1kHz.
%.3.5 epeat the measurements with the audio signal applied to the other input

terminals.
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2474

2475

[v£:3

AUDIC FREQUENCY RESPONSE OF LINE BRANCHING UNIT

oA

o2

[ [: 3

.
e

-tz

-04

s

e

-0E

o0

3300
FREQUENCY

Audio total harmonic distortion {TH
Connect the equipment as shown below:

Audio signal
generator

24.7.4.1
2474

N
24744

24745
247456

terminals.

Audio signal to hum and neise ratio

Connect the equipment as shown below.

2000

Ko

1¢0ca

Output

Chan 1

uredhat all the audio levels are set correctly.
oute all the input terminals to all the output terminals,

Audio signal Input
generator Chan 1
24751

24.752
24753

LBU
under test

Low pass filter
Cut-off 20 kHz

1

AF fHD
meter

Ensure that all the audio levels are set correctly.
Route all the input terminals to all the output terminals.
Apply a 1 kHz signal at a level of — 10 dBm into channel 1 of the LBU.

Output | Low pass filter
Chan 1 i ccIrT
AF fevel
meter

nsure that the audic signal generator and THD meter are set to the correct
impedance.

Apply a 1 kHz signal at a level of — 10 dBm into channel 1 of the LBU.
Record the audio total harmonic distortion obtained at the output terminals.
Repeat the measurements with the audio signal applied to the other input
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2476

24754
24755
24756

24757
24758

24759

2.4.7.5.10

Channel cross talk
Connect the equipment as shown below.

Short-circuit all the ather input terminals.
Measure the signal level at the output terminals of the LBU.

Remove the audio signal generator and short circuit the input terminal {1) of the
LBU.

Measure the signal level at the output terminals of the LBU.

Calculate the ratio in dB between the audio output levels obtained with and without
the applied audio signal, as the signal to hum and noise ratio.

Repeat the measurements with the audio signal applied to the other inp
terminals.

Record the lowest ratio as the result.

Audio signal Input
generator Chan 1
LBU
1 under test
nput
Chan 2
AF level
meter
24761 Route all the channels to operate separately e.g. Channel 1 input terminal to

24762
247863
24764

24765
24768

24,

\\

channel 1 output termin
ete.

Ensure that all the
Inject & 1 kHz sj
Short-circuit

I 2 input terminal to channel 2 output terminal;

1 are correct for each channel.
level of = 10 dBm into channel 1 of the LBU.
jfiput terminals,

in dB between the audic input signal level and that measured at
terminals, except that of channel 1.

d the worst case as the result.

\ /
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2477  Common-mode rejection ratio
Cannect the equipment as shown below,

Input Output
Impedance LBU — 4| Impedance
matching Chan 1] ynder test | Chan! (‘;‘) matching

load L load
[ﬂ gL
Audio signal B ()
generator
|
. V

24771  Adjust the amplification of the LBU to unity gain.
If the gain cannot be adjusted, measure the input an ut voltage levels and
calculate the gain.

24772  Setthe audio signal generator frequenc
HIGH.

@ Voltmeter R = Impedance/2 %

nd set the output impedance to

24773 Increase the signal output fevel of the generator till the level measured on

24774 levels.

24775 e the ratio in dB between the audio input

output line of the LBU.

24776 lculate the ratio by dividing the input voltage level by the
with the gain of the LBU under tests and express the

24777 & imeasurement on the other channels.

2477. cori worst case as the result.
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2478

E & M-signalling
Connect the equipment as shown below.
Power 0 E-signal LBU Mo R Power
supply | under test ' supply
unit |- Chan 1 —1 unit
@ Ammeter
24.78.1 Route the E-signal of channel 1 to activate the M-signal of all the ¢ els.
24782  The value of the load resistor R, must be such fo permit a curren mA to
10 mA.
24783  Apply a DC voltage at the appropriate level to the M signz j
24.7.84  Apply a DC voltage at the appropriate level to the E si @ al and measure
the current.
24785  Measure the current flow at all the M-signal termin
24786  Reverse the voltage polarity at the E & M-sign als and repeat the test.
24787 Repeatthe above tests with other routing gémbinations.
24788  Measure the resistance between the E nal terminals and the LBU earth.

The resistance must be infinity.

248 Power Supply & Battery Charger Unit
Output voltage requlation

2481

Connect the equipment as shown belo

Variable
—_
AC power
el load

24811
24841,

24
Q
}148,1.1.3

24812
248121

248122

Vary the power load to obtain a current drain from 0 ampere fo maximur current
while recording the output voltage.

The measurement shall be made under the exfreme test conditions as well.
Continuous:

Adjust the Variac to obtain the nominal input voltage to the power supply/battery
charger.

Set the power load to obtain the maximum current drain and record the output
voltage level for a period of four hours.
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2482  Efficiency
Connect the equipment as shown below.

Power Variable
T 7| Variac ®) supply | ® power
AC (V) V)
— ~| under load
test

O
@ Voltmeter @ Ammeter !

24821  Adjust the Variac to obtain the nominal input voltage to the power s fbatt
charger.
24822 Vary the power load to obtain a current drain from 0 ampere to urrent
while recording the input and output voltages and currents.
24823 Calculate the efficiency in percentage.
Efficiency = (Power out/Power in) x 100 %

24824  Repeatthe test with the specified minimum and then the maximum input voltage to
the power supply/battery charger.

24825 Record the worst case as the result.

2483 Output voltage ripple
Connect the equipment as shown below.

/9,

, Variable .
AC | Variac power Bseliioss
— > load cope
@ Voltmex Ammeter
24831 i izc 16 obtain the nominal input voltage to the power supply/battery

24832 power Joad to obtain a current drain from 0 ampere to maximum current
ile ng the output voltage ripple with the oscilloscope.
2483. surement shall be made under the extreme test conditions as well.
24, rd the worst case as the result.
\ Note: Some hattery chargers apply high instantaneous pulses of short duration.
\ In a Lead-acid battery, this breaks down lead-sulphate crystals, thus

extending the battery service life.
This function must be noted.
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2484  Radiation of spurious frequencies
Connect the equipment as shown below.
Power — I T
supp|y (:) l vaﬂab (S
AC Variac under power
"l test load
Antenna Test receiver
—{ or spectrum
analyzer
@ Ammeter
24841  This test has to be performed inside a Faraday cage (RF shielding
24842 Al the instruments and electrical equipment inside the cage
have to be switched off to prevent interference with the frequenc
Ideally, all the equipment except the power supply und
should be on the outside of the cage.
24843  The measuring antenna to be placed 1 m from the
24844  Vary the power [oad to obtain a current drain from @ ampere to maxirum current
while scanning the radic-operating band (455. to 467.0000 MHz).
24845 Record the frequencies and levels of all the
2.4.85  Desensing of receiver {conductive)

Connect the equipment as shown below,

RF signal
generator

AF output Inad
& Power meter

Power supply
under test

Audio filter
0.3 - 3.4 kHz

24854
2485

24,
5.4.8.5.5
24858
24857

24858

24859

l

SINAD meter

djust¥e RF signal generator to produce a standard RF test signal.
just the volume control of the radio to give SOP.

duce and record the RF signal input level at which 12 dB SINAD ratic is
obtained.

Replace the battery with the power supply under test.
The length of the power leads to the radio must be 1.0 m.
Place the power supply as far as possible from the radio.

Readjust and record the RF signal output level at which 12 dB SINAD ratio is
obtained.

Record the difference in dB hetween the recorded RF signal levels as the receiver
desensing.

TJRANSNET
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2.5 Trunking functional tests
Programme the radio under test with the correct trunking parameters and with a validated number on the
trunk network.
151 Oninstrument
Connect the radio under test to the trunk enabled instrument.

1541  Registration
Switch the radio on and ensure that it register on the instrument. The radio will display a

registered indication and the instrument will display the radia's trunking number.
1512  Make a call with the same prefix number (e.g. 2052001203 to 2052001204). :‘[

The instrument will display the called radio's prefix and the derived identification number.

1513  Make a call with the interprefix number (e.g. interfleet call: 2052001203 to 2142001301).
The instrument will display the called radio’s prefix and the derived identification number.

1514  Shortform dialling (e.g. 204)
Repeat 1.5.1.2 using the short form dialling.
1545  PSTN call (e.g. 0117748227)
The dialled number must be presided with 0 (e.g. 00117748227). The instrum@ the

called number.
1546  Call the radio under test
Make a call to the radio from the instrument.
1517  Handoff
Change the contral channel on the instrument and ensure that th -register on the new
channel.

152 On trunk system
Two trunk radios and a PSTN telephone must be available, @ o the tests.

One trunk radio must be programmed with the same prefi 38 the radio under test and the
second radio with an interprefix number.

1521  Registration
Switch the radio under test on and ensure that it register othe trunk system.

The radio will display a registered indicati
1522  Local call

Ensure that all the trunk radios ar,

1.5.2.2.1

156222

radio under test
ake a call to the radio under test from the other radios.

1523 \ call
\ fove the radio under test to a distant site.
Ensure that the radio is registered on that site.

15.2.31  Call a radio with the same prefix number
Call the radio having the same prefix number. Have a conversation with the

second party.

15232  Call aradio with an interprefix number
Call the radio having the interprefix number. Have a conversation with the second
party.

15.2.3.3  Short form dialling
Repeat 1.5.2.3.1 using the short form dialling. Have a conversation with the
second party.
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152.34  PSTN cal
Call the PSTN telephone. Have a conversation with the second party.

15235  Call the radio under test
Call the radio under test from the other radios. Have a conversation with the
second party.

15236  Handoff
Travel between sites and ensure that the radie under test re-register on the
different sites.

Note: Call failures must be confirmed through different trunk sites.

26 Acoustical Measurements
251 Receiver loudspeaker sound pressure level

RF signal \
generator V
Sound Pressure E

Level meter N U u?wfjceeri\;:;t

Connect the equipment as shown below.

2511  Adjustthe RF signal generator to produce a standard RF tes
2512  Increase the modulation to 2.5 kHz (maximum system modula

2513  Adjust the volume control of the radio to obtain MUOP
2514  Place the Sound Pressure Level (SPL) meter at_a digtance of 300 mm in front of the radic

a a
loudspeaker.
2515  Record the SPL in dB(A).
Note: Sound wave reflections should belkept to a minimum by measuring in an open area.

252 Transmitter modulation (deviation)
Connect the equipment as shown
RF power

AF
source ﬂ i attenuator

éado test set | Madulation

analyser

2524 al the transmitter modulation limiting has been set correctly (see clauses 2.3.7).

2.5‘2.KVe te a 1kHz tone with the AF source at a level of 80 dB(A), measured at the radio
microphene.

2523  Transmit and record the measured deviation.

Note:  Sound wave reflections should be kept to a minimum by measuring in an open area.
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3.  RELEVANT DOCUMENTATION
APPLICABLE
DOCUMENT NO. DESCRIPTION LOCATION
SANS 300086- Electromagnetic compatibility and Radio Spectrum | External
1:2005 Matters (ERM); Land Mohile Service; Radic

equipment with an internal or external RF connector
intended primarily for analogue speech Part 1:
Technical  characteristics and  methods  of
measurement.

q
B

RELEVANT
DOCUMENT NO. DESCRIPTION

END OF DOCUMENT Q v

&

N\
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Section 4
VENDOR APPLICATION FORM

Respondents are to furnish the following documentation and complete the Vendor Application Form below:

1. Original cancelled cheque OR letter from the Respondent’s bank verifying banking details

[with bank stamp]

2. Certified copy of Identity Document(s) of SharehoIders/Directors/Membe&where
applicable]

3. Certified copies of the relevant company registration documents{rom Companies and
Intellectual Property Commission (CIPC)

4. Certified copies of the company'’s shareholding/director’

5. A letter on the company's letterhead confirm physical and addresses

Original valid SARS Tax Clearance Certificate . s

Certified copy of VAT Registration Certificate

© N o

A valid and original B-BBEE Verificatio ' / sworn affidavit or certified copy
o

thereof meeting the requirements for F
Practice

9. Certified copy of valid Compa istration Certificate [if applicable]

pliance as per the B-BBEE Codes of Good

Company tra me =
Company r{?ed e :
Comp gistgation Number or ID Number if a Sole Proprietor
Form of Q}y CcC Trust Pty Ltd Limited Partnership  Sole Proprietor
VAT number [if registered]

Company telephone number
Company fax number
Company email address
Company website address
Bank name 2 Branch & Branch code
Account holder Bank account number

Postal address
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Code

Physical Address
Code

Contact perrion \\
Designation
Telephone {
Email V
Annual turnover range [last financial year] < R5m R% > R35m

Does your company provide Products @ic
Area of delivery National incial Local

Is your company a public or privat; Public Private
Does your company have a Tax Directive or IRP30 cate Yes No
Main product or services [e.g. Station @ ulting]
Complete B-BBEE Ownership Details:
% Black % Black women % Disabled % Youth
ownership ownershi Black ownership ownership
Does your entity have a cerfificate Yes No
Wh:& BBEE status [Level 1 to 9 / Unknown]
| e entity employ Permanent Part time

How many perso
If you are an existi 1 ith Transnet please complete the following:

Tra Za‘t person
\\ ontact number

Transnet Operating Division

Duly authorised to sign for and on behalf of Company / Organisation.

Name Designation

Signature Date
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SECTION 5

RFQ FOR THE PROVISION OF SUPPLY OF HANDHELD CONVECTIONAL RADIOS &
EQUIPMENT FOR A PERIOD OF TWO YEARS

ANNEXURE B: B-BBEE PREFERENCE POINTS CLAIM FORM

This preference form contains general information and serves as a claim for preference points for Broad-

Based Black Economic Empowerment [B-BBEE] Status Level of Contribution.

1. INTRODUCTION
1.1 A total of 20 preference points shall be awarded for B-BBEE Status,Leveheof @ontribution.
1.2 Failure on the part of a Bidder to fill in and/or to sign this*ferm“and submit a B-BBEE Verification

Certificate from a Verification Agency accredited by the SouthAfrican Accreditation System [SANAS] or
a Registered Auditor approved by the Independent (Regulatory Board of Auditors [IRBA] or an
Accounting Officer as contemplated in the Close Cdfperation Act [CCA] together with the bid will be
interpreted to mean that preference points for B-BBEE Status Level of Contribution are not claimed.

1.3 Transnet reserves the right to require of afBidder, €ither before a Bid is adjudicated or at any time

subsequently, to substantiate any claim ipfegard tofpreferences, in any manner required by Transnet.

2. GENERAL DEFINITIONS
2.1 “all applicable taxes” include Vdlue-added tax, pay as you earn, income tax, unemployment insurance
fund contributions and skills development levies;

2.2 “B-BBEE” means brofid-Bésedblack economic empowerment as defined in section 1 of the Broad-
Based Black Economic Empowerment Act;

2 3 “B-BBEE statué of*eontributor” means the B-BBEE status received by a measured entity based on its
overall perfepfiance using the relevant scorecard contained in the Codes of Good Practice on Black
Econefnic JEmpowerment, issued in terms of section 9(1) of the Broad-Based Black Economic

Enipowerment Act;

2.4 “Bid” means a written offer in a prescribed or stipulated form in response to an invitation by Transnet

for the provision of goods, works or services;

2.5 “Broad-Based Black Economic Empowerment Act” means the Broad-Based Black Economic
Empowerment Act, 2003 [Act No. 53 of 2003];

2.6 “comparative price” means the price after the factors of a non-firm price and all unconditional

discounts that can utilised have been taken into consideration;

2.7 “consortium or joint venture” means an association of persons for the purpose of combining their

expertise, property, capital, efforts, skills and knowledge in an activity for the execution of a contract;
2.8 “contract” means the agreement that results from the acceptance of a bid by Transnet;

2.9 “EME” means any enterprise with an annual total revenue of R5 [five] million or less as per the 2007
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version of the B-BBEE Codes of Good Practice and means any enterprise with

an annual total revenue of R10 [ten] million or less as per the Revised Codes

of Good Practice issued on 11 October 2013 in terms of Government Gazette
No. 36928;

2.10 “firm price” means the price that is only subject to adjustments in accordance with the actual
increase or decrease resulting from the change, imposition, or abolition of customs and excise duty
and any other duty, levy, or tax, which, in terms of the law or regulation, is binding on the contractor
and demonstrably has an influence on the price of any supplies, or the rendering costs of any service,

for the execution of the contract;

2.11 “functionality” means the measurement according to predetermined norms, as set out in the bid
documents, of a service or commodity that is designed to be praetical and useful, working or
operating, taking into account, among other factors, the quality, reliability, viability and durability of a
service and the technical capacity and ability of a bidder;

2.12  “non-firm prices” means all prices other than “firm” prices;
2.13 “person” includes reference to a juristic person;

2.14 “QSE” means any enterprise with an annual total revenue between R5 [five] million and R35 [thirty
five] million as per the 2007 version of the B-BBEE C&des of Good Practice and means any enterprise
with an annual total revenue of between R10%ten] million and R50 [fifty] million as per the Revised
Codes of Good Practice issued on 11 Octoljer 2043"ip terms of Government Gazette No. 36928

2.15 “rand value” means the total estimatéd value of a contract in South African currency, calculated at

the time of bid invitations, and includes all applicable taxes and excise duties;

2.16 “subcontract” means the primary contractor’s assigning or leasing or making out work to, or
employing another person_to suppett such primary contractor in the execution of part of a project in

terms of the contract;

2.17 “total revenue” béars the séme meaning assigned to this expression in the Codes of Good Practice
on Black Economic Empewerment, issued in terms of section 9(1) of the Broad-Based Black

Empowermerit Actand promulgated in the Government Gazette on 9 February 2007;

2.18 “trust” meafs the arrangement through which the property of one person is made over or

bequéathed.to.a trustee to administer such property for the benefit of another person; and

2.19 “trustee”'means any person, including the founder of a trust, to whom property is bequeathed in

orderfer such property to be administered for the benefit of another person.

3. ADJUDICATION USING A POINT SYSTEM

3.1 The Bidder obtaining the highest number of total points for the evaluation criteria as enumerated in
Section 2 of the RFP will be awarded the contract, unless objective criteria justifies the award to another
bidder.

3.2 Preference points shall be calculated after prices have been brought to a comparative basis taking into

account all factors of non-firm prices and all unconditional discounts.
3.3 Points scored will be rounded off to 2 [two] decimal places.

3.4 In the event of equal points scored, the Bid will be awarded to the Bidder scoring the highest number of
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preference points for B-BBEE. '
3.5 However, when functionality is part of the evaluation process and two or more

Bids have scored equal points including equal preference points for B-BBEE, the

successful Bid will be the one scoring the highest score for functionality.

3.6 Should two or more Bids be equal in all respect, the award shall be decided by the drawing of lots.
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4, POINTS AWARDED FOR B-BBEE STATUS LEVEL OF CONTRIBUTION
4.1 In terms of the Preferential Procurement Regulations, 2011, preference points

shall be awarded to a Bidder for attaining the B-BBEE status level of contribution

in accordance with the table below:

?BBEE Status Level of Contributor Numbe_r of Points
[Maximum 20]
B : 1 20
2 18
3 16
4 12
5 8
- : = i
7 4
8 2
Non-compliant contributor 0

4.2 Bidders who qualify as EMEs in terms of the 2007 versigh, of the Codes of Good Practice must submit a
certificate issued by an Accounting Officer asgcontemplated in the CCA or a Verification Agency
accredited by SANAS or a Registered AuditorgRegistered auditors do not need to meet the prerequisite
for IRBA’s approval for the purpose of conducting)verification and issuing EME’s with B-BBEE Status
Level Certificates.

4.3 Bidders who qualify as EMEs in terms of thesRevised Codes of Good Practice issued on 11 October 2013
in terms of Government Gazette,NoN36928 are only required to obtain a sworn affidavit on an annual
basis confirming that the entity,has an"Annual Total Revenue of R10 million or less and the entity’s Level
of Black ownership.

4.4 In terms of the 2007 ¢ersionteffthe Codes of Good Practice, Bidders other than EMEs must submit their
original and valid B-BBEE status level verification certificate or a certified copy thereof, substantiating
their B-BBEE rafing isstedl by a Registered Auditor approved by IRBA or a Verification Agency accredited
by SANAS.

4.5 In termétof the.Revised Codes of Good Practice issued on 11 October 2013 in terms of Government
Gazefte No. 86928, Bidders who qualify as QSEs are only required to obtain a sworn affidavit on an
annual Basis confirming that the entity has an Annual Total Revenue of R50 million or less and the
entity’s Level of Black ownership. Large enterprises must submit their original and valid B-BBEE status
level verification certificate or a certified copy thereof, substantiating their B-BBEE rating issued by a
Registered Auditor approved by IRBA or a Verification Agency accredited by SANAS.

4.6 A trust, consortium or joint venture will qualify for points for its B-BBEE status level as a legal entity,
provided that the entity submits its B-BBEE status level certificate.
4.7 A trust, consortium or joint venture will qualify for points for their B-BBEE status level as an

unincorporated entity, provided that the entity submits their consolidated B-BBEE scorecard as if they
were a group structure and that such a consolidated B-BBEE scorecard is prepared for every separate
bid.

4.8 Tertiary institutions and public entities will be required to submit their B-BBEE status level certificates in
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terms of the specialised scorecard contained in the B-BBEE Codes of Good
Practice.

4.9 A person will not be awarded points for B-BBEE status level if it is indicated in the
Bid documents that such a Bidder intends subcontracting more than 25%
[twenty-five per cent] of the value of the contract to any other enterprise that does not qualify for at
least the same number of points that such a Bidder qualifies for, unless the intended subcontractor is an
EME that has the capability and ability to execute the subcontract.

4.10 A person awarded a contract may not subcontract more than 25% [twenty-five per cent] of the value of
the contract to any other enterprise that does not have an equal or higher B-BBEE status level than the
person concerned, unless the contract is subcontracted to an EME that has the €apability and ability to
execute the subcontract.

4.11 Bidders are to note that in terms of paragraph 2.6 of Statement 000 of the"Revised Codes of Good
Practice issued on 11 October 2013 in terms of Government Gazette ‘WNo. 36928, any representation
made by an entity about its B-BBEE compliance must begsuppotted” by suitable evidence or
documentation. As such, Transnet reserves the right to requestsuchiyevidence or documentation from

Bidders in order to verify any B-BBEE recognition claimed.

5. B-BBEE STATUS AND SUBCONTRACTING
5.1 Bidders who claim points in respect of B-BBEE Status Level of Contribution must complete
the following:

B-BBEE Status Level of Contributor = [maximum of 20 points]

Note: Points claimed in respect of this\paragdaph 5.1 must be in accordance with the table reflected in
paragraph 4.1 above and must be substantiated by means of a B-BBEE certificate issued by a
Verification Agency accredited™by SANAS or a Registered Auditor approved by IRBA or a sworn
affidavit in the case of an’EMEwRQSE.

5.2 Subcontracting:

Will any portion ®fithé, contract be subcontracted? YES/NO [delete which is not applicable]

If YES, indicate:
(). What percentage of the contract will be subcontracted? . %
(i) “TWhe name of the SUBCONLIACLON ..........ccoiiiiiiiii
(i) The B-BBEE status level of the subcontractor
(iv) Isthe subcontractor an EME? YES/NO

543 Declaration with regard to Company/Firm
()  Name of Company/FirM.........cccoviiiimnniieii i SR
(i) VAT registration NUMDET..........c.c.cocoiiiiiiiniiieen s besssn s
(i) Company registration NUMDBEr ...t
(iv) Type of Company / Firm [TICK APPLICABLE BOX]

OPartnership/Joint Venture/Consortium

[JOne person business/sole propriety
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[dClose Corporations W

OCompany (Pty) Ltd

(v) Describe Principal Business Activities

OManufacturer
[JSupplier
[JProfessional Service Provider

OOther Service Providers, e.g. Transporter, etc
(vii) Total number of years the company/firm has been in buSIN@SS.......s..ovviiiiiciinicnns

BID DECLARATION

I/we, the undersigned, who warrants that he/she is duly authorised to d@ so on behalf of the company/firm,
certify that points claimed, based on the B-BBEE status levelfof contriBution indicated in paragraph 4 above,
qualifies the company/firm for the preference(s) shown andss/\we acknowledge that:

(i)  The information furnished is true and correct.

(i) In the event of a contract beifg™awanded as a result of points claimed as shown in
paragraph 6 above, the contragtor may be required to furnish documentary proof to the
satisfaction of Transnet that the claims are correct.

(i) If the B-BBEE status Jevel ofweshtribution has been claimed or obtained on a fraudulent
basis or any of thegeenditions of contract have not been fulfilled, Transnet may, in addition
to any other rerfiedy it may have:

(a) disqualify the person from the bidding process;

(b) recéver costs, losses or damages it has incurred or suffered as a result of that
persen’s ¢onduct;

(@) cancebthe contract and claim any damages which it has suffered as a result of having
tohake less favourable arrangements due to such cancellation;

(d)mwrestrict the Bidder or contractor, its shareholders and directors, and/or associated
entities, or only the shareholders and directors who acted in a fraudulent manner,
from obtaining business from Transnet for a period not exceeding 10 years, after the
audi alteram partem [hear the other side] rule has been applied; and/or

(e) Forward the matter for criminal prosecution.

WITNESSES:

SIGNATURE OF BIDDER
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GENERAL BID CONDITIONS - SERVICES
[January 2014]
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1. DEFINITIONS

Where the following words or phrases are used in this Agreement, such words or phrases shall have the

meaning assigned thereto in this clause, except where the context clearly requires otherwise:

1.1 Bid shall mean a Respondent’s tendered response / proposal to a Transnet RFP or RFQ;
1.2. Bid Document(s) shall mean a reference to a Request for Proposal or Request for Quotation;
1.3 Day shall mean any day other than a Saturday, Sunday or public holiday;

1.4 Respondent(s) shall mean a respondent/bidder to a Bid Document;

1.5 RFP shall mean Request for Proposal;

1.6 RFQ shall mean Request for Quotation;

1.7 RFX shall mean RFP or RFQ, as the case may be;

1.8 Services shall mean the services required by Transnet as specifieduimsits Bid Document;

1.9 Service Provider shall mean the successful Respondent;

1.10 Tax Invoice shall mean the document as required by Section 20 of the Value-Added Tax Act, 89 of

1991, as may be amended from time to time;
1.11 Transnet shall mean Transnet SOC Ltd, a State Owhed Company; and
1.12 VAT shall mean Value-Added Tax in terms=ef, the Value-Added Tax Act, 89 of 1991, as may be

amended from time to time.

2. GENERAL

All Bid Documents and subsequent gontracts and orders shall be subject to the following general conditions
as laid down by Transnet and aresto be,strietly adhered to by any Respondent to this RFX.

3. SUBMISSION OF BID DOCUMENTS

A Bid, which shall hereinafter Thglude reference to an RFP or RFQ, shall be submitted to Transnet no later
than the clgsing™date and time specified in accordance with the directions issued in the Bid

Documentsaléte Bids will not be considered.

Bids shall bé. delivered in a sealed envelope in accordance with the instructions indicated in the Bid
Décumentswith the Bid number and subject marked on the front of the envelope.

The Respondent’s return address must be stated on the reverse side of the sealed envelope.

4,USE OF BID FORMS

Where special forms are issued by Transnet for the submission of Bids, Respondents are required to submit
their Bids by completion of the appropriate sections on such official forms and not in other forms or
documents bearing their own terms and conditions of contract. Non-compliance with this condition

may result in the rejection of a Bid.

Respondents must note that the original Bid forms must be completed for submission and not a reprocessed
copy thereof.

Only if insufficient space has been allocated for a particular response may a Respondent submit additional
information under separate cover using its company’s letterhead. This must be duly cross-referenced
in the RFX.
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5. BID FEES

A non-refundable fee may be charged for Bid Documents, depending on the administrative cost of preparing

and issuing such Bid Documents.

Only Respondents that have paid the Bid fee and provided proof of payment when submitting their Bid will

be considered.

6. VALIDITY PERIOD

Respondents must hold their Bid valid for acceptance by Transnet at any time within the requested validity
period after the closing date of the RFX.

Respondents may be requested to extend their validity period for a specified additional period. In such
instances, Respondents will not be allowed to change any aspect of their Bidaunless they are able to
demonstrate that the proposed change(s) is as a direct and unavoidable censequence of Transnet’s
extension of the validity period.

7.SITE VISIT / BRIEFING SESSION

Respondents may be requested to attend (i) a site visit where it is considered necessary to view the site
prior to the preparation of Bids, or (ii) an RFX briefing séSsionywhen Transnet deems it necessary to provide
Respondents with additional information relevant té,the compilation of their Bids. When such visits or
sessions are indicated as compulsory in the Bid Document, Respondents are obliged to attend these

meetings as failure to do so will result in their disqualification.

8. CLARIFICATION BEFORE THE CLOSING DATE

Should clarification be required onamy aspect of the RFX before the closing date, the Respondent must
direct such queries to the contact person identified in the Bid Document.

9. COMMUNICATION AFTER THE CLOSING DATE

After the closing date of a Bid [i.&" during the evaluation period] the Respondent may only communicate with

the Secretary of the'relevafit'Acquisition Council,

10. UNAUTHORISED COMMUNICATION ABOUT BIDS

Where Bids are%submitted to the Secretary of an Acquisition Council, Respondents may at any time
communicate,with the Secretary on any matter relating to its Bid but, in the absence of written authority
from the Secretary, no communication on a question affecting the subject of a Bid shall take place between
Respondents or other potential service providers or any member of the Acquisition Council or official of
Transnet during the period between the closing date for the receipt of the Bid and the date of the
notification of the successful Respondent(s). A Bid, in respect of which any such unauthorised

communication has occurred, could be disqualified.

11. RETURNABLE DOCUMENTS

All returnable documents listed in the RFX Documents must be submitted with Respondent’s Bid. Failure to
submit mandatory returnable schedules / documents will result in disqualification. Failure to submit other

schedules / documents may result in disqualification.
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12.DEFAULTS BY RESPONDENTS

If the Respondent, after it has been notified of the acceptance of its Bid fails to:

If any

enter into a formal contract when called upon to do so within such period as Transnet may specify; or
accept an order in terms of the Bid;

furnish satisfactory security when called upon to do so for the fulfilment of the contract; or

comply with any condition imposed by Transnet,

Transnet may, in any such case, without prejudice to any other legal remedy which it may have,
proceed to accept any other Bid or, if it is necessary to do so, call for Bids afresh, and may recover
from the defaulting Respondent any additional expense incurred by Transriet in calling for new offers
or in accepting a less favourabie offer.

Respondent, who has submitted a Bid and/or concluded a contract with Transnet [hereinafter referred
to as the Service Provider], or in the capacity of agent or subcontractor who has been associated

with such Bid or contract:
has withdrawn such Bid after the advertised date and hourfor the receipt of Bids; or

has, after having been notified of the acceptance of its Bid, failed or refused to sign a contract when

called upon to do so in terms of any conditien forming part of the Bid Documents; or

has carried out any contract resulting from such'Bid in an unsatisfactory manner or has breached any

condition of such contract; or

has offered, promised or given a bribde in relation to the obtaining or the execution of such contract;

or

has acted in a fraudulent ordmproper manner or in bad faith towards Transnet or any government

department or towards any public body, company or person; or
has made any misleading @r incorrect statement either
in the affidavit o certificate referred to in clause 0 [Notice to Unsuccessful Respondents]; or
in any,Sther decument submitted as part of its Bid submission
and'is.uhable to prove to the satisfaction of Transnet that
it made the statement in good faith honestly believing it to be correct; and

before making such statement, it took all reasonable steps to satisfy itself of its

correctness; or

caused Transnet damage, or to incur costs in order to meet the Service Provider's requirements which

could not be recovered from the Service Provider;
has litigated against Transnet in bad faith;

has been found guilty by a court of law, tribunal or other administrative body of a serious breach of
any law, during the preceding 5 [five] years;
has been included as a company or person prohibited from doing business with the public sector on

National Treasury’s database of Restricted Suppliers or Register of Bid Defaulters;

then a Bid from any such Respondent shall be disqualified and the person, enterprise or company
[including any directors] shall, subject to clause O below, be disqualified from bidding for any
Transnet business through its “blacklisting” process.
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Any person or enterprise or company against whom a decision to blacklist has been taken, may make

representations to the Chief Financial Officer of Transnet SOC Ltd, whose decision shall be final.

Any disqualification [Blacklisting] imposed upon any person or enterprise or company, may also apply to
any other enterprise under the same or different names of disqualified persons or enterprise or
company [or associates thereof] and may also be applied to any agent or employee of the person or

enterprise or company concerned.

13.CURRENCY

All monetary amounts referred to in a Bid response must be in Rand, the currency gf the Republic of South
Africa [ZAR], save to the extent specifically permitted in the RFX.

14.PRICES SUBJECT TO CONFIRMATION
Prices which are quoted subject to confirmation will not be considered.

Firm prices quoted for the duration of any resulting order and/or contractwill receive precedence over prices

which are subject to fluctuation if this is in Transnet’s best{interests.

15.ALTERATIONS MADE BY THE RESPONDENT TO BID PRICES

All alterations made by the Respondent to its Bid price(s){prior to the submission of its Bid Documents must
be done by deleting the incorrect figures and wordsawhefe required and by inserting the correct figures and
words against the items concerned. All such alt@rationsimust be initialled by the person who signs the Bid
Documents. Failure to observe this requirement™may result in the particular item(s) concerned being

excluded in the matter of the award of the business.

16.EXCHANGE AND REMITTANCE

The Respondent should notegthat, where the whole or a portion of the contract or order value is to be
remitted overseas, Aranshet ghall, if requested to do so by the Service Provider, effect payment
overseas directly tojthe ¥ereign principal of such percentage of the contract or order value as may be

stipulated byghe*Respondent in its Bid Documents.

It is Transnet’s preferfencesto enter into Rand-based agreements. Transnet would request, therefore, that the
Respofident_give favourable consideration to obtaining forward exchange cover on the foreign
cuffenty partion of the Agreement at a cost that is acceptable to Transnet to protect itself against

amy elrrency rate fluctuation risks for the duration of any resulting contract or order.

The Respondent who desires to avail itself of the aforementioned facility must at the time of bidding furnish
the information called for in the Exchange and Remittance section of the Bid Documents and also
furnish full details of the principals to whom payment is to be made.

The South African Reserve Bank’s approval is required before any foreign currency payments can be made to

or on behalf of Respondents.

Transnet will not recognise any claim for adjustment of the order and/or contract price if the increase in

price arises after the date on which agreement on an overall Rand contract has been reached.

16.6 Transnet reserves the right to request a pro-forma invoice/tax invoice in order to ensure compliance
with the contract and Value-Added Tax Act no. 89 of 1991 [VAT Act].
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17.ACCEPTANCE OF BID
Transnet does not bind itself to accept the lowest priced or any Bid.
Transnet reserves the right to accept any Bid in whole or in part.

Upon the acceptance of a Bid by Transnet, the parties shall be bound by these General Bid Conditions and
any contractual terms and/or any schedule of “Special Conditions” or otherwise which form part of the

Bid Documents.

Where the Respondent has been informed by Transnet per fax message or email of the acceptance of its Bid,
the acknowledgement of receipt transmitted shall be regarded as proof of delivery to the Respondent.

18.NOTICE TO UNSUCCESSFUL RESPONDENTS

Unsuccessful Respondents shall be advised in writing that their Bids have not beem accepted as soon as
possible after the closing date of the Bid. On award of business to the suceessful Réspondent all unsuccessful
Respondents shall be informed of the name of the successful Respondenttandyof the reason as to why their

Bids have not been successful.

19.TERMS AND CONDITIONS OF CONTRACT

The Service Provider shall adhere to the Terms and Conditions,of Contract issued with the Bid Documents,
together with any schedule of “Special Conditions” or otherwise which form part of the Bid

Documents.

Should the Respondent find any conditions Unagceptable, it should indicate which conditions are
unacceptable and offer amendments/jalternatives by written submission on its company letterhead.
Any such submission shall be subject to review by Transnet’s Legal Counsel who shall determine

whether the proposed amendmentshalternative(s) are acceptable or otherwise, as the case may be.

20.CONTRACT DOCUMENTS

The contract documents Will ‘€emprise these General Bid Conditions, the Terms and Conditions of Contract
and any scheduile,of ¥Special Conditions” which form part of the Bid Documents.

The abovementiohedddocuments together with the Respondent’s Bid response will constitute the contract
betweeh the patties upon receipt by the Respondent of Transnet’s letter of award / intent, subject to
all additional amendments and/or special conditions thereto as agreed to by the parties.

Should\Tramsnet inform the Respondent that a formal contract will be signed, the abovementioned
documents together with the Respondent’s Bid response [and, if any, its covering letter and any
subsequent exchange of correspondence] as well as Transnet’s Letter of Acceptance/Intent, shall

constitute a binding contract until the final contract is signed.

21.LAW GOVERNING CONTRACT

The law of the Republic of South Africa shall govern the contract created by the acceptance of a Bid. The
domicilium citandi et executandi shall be a place in the Republic of South Africa to be specified by the
Respondent in its Bid at which all legal documents may be served on the Respondent who shall agree to
submit to the jurisdiction of the courts of the Republic of South Africa. A foreign Respondent shall,
therefore, state in its Bid the name of its authorised representative in the Republic of South Africa who is
empowered to sign any contract which may be entered into in the event of its Bid being accepted and to act
on its behalf in all matters relating to the contract.
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22.IDENTIFICATION

If the Respondent is a company, the full names of the directors shall be stated in the Bid. If the Respondent
is a close corporation, the full names of the members shall be stated in the Bid. If the Respondent is a
partnership or an individual trading under a trade name, the full names of the partners or of such individual,

as the case may be, shall be furnished.

23.CONTRACTUAL SECURITIES

The successful Respondent, when called upon to do so, shall provide security to the satisfaction of Transnet
for the due fulfilment of a contract or order. Such security shall be in the form of an advanced
payment guarantee [APG] and/or a performance bond [Performance Bdnd], as the case may be,
to be furnished by an approved bank, building society, insurance or guarantee corporation carrying on

business in South Africa.

The security may be applied in whole or part at the discretion of Transnet towumake good any loss or damage

which Transnet may incur in consequence of a breach of theseentract or any part thereof,
Such security, if required, shall be an amount which will be stipulated in the Bid Documents.

The successful Respondent shall be required to submit to\Transnet or Transnet’s designated official the
specified security document(s) within 30 [thirty],Daysifrom the date of signature of the contract.
Failure to return the securities within the presceibed time shall, save where prior extension has been
granted, entitle Transnet without notice tg the Serviee Provider to cancel the contract with immediate
effect.

Additional costs incurred by Transnet necessitated by reason of default on the part of the Service Provider in

relation to the conditions of this clause 0 will be for the account of the Service Provider.

24. DELETION OF ITEMS TO BE EXCLUDED FROM BID

The Respondent must delete itémis fopwhich it does not wish to tender.

25. VALUE-ADDED TAX

In respect of localfSenvices, i.e. Services to be rendered in the Republic of South Africa, the prices quoted by
the Respéndent,afe to be exclusive of VAT which must be shown separately at the standard rate on
the Jax'invoice.

In respectiefiforeign Services rendered:

the invoicing by a South African Service Provider on behalf of its foreign principal rendering such

Service represents a Service rendered by the principal; and

the Service Provider’s Tax Invoice(s) for the local portion only [i.e. the "commission" for the Services

rendered locally] must show the VAT separately.

26.IMPORTANT NOTICE TO RESPONDENTS REGARDING PAYMENT
Method of Payment

The attention of the Respondent is directed to the Terms and Conditions of Contract which set out

the conditions of payment on which Bid price(s) shall be based.

However, in addition to the aforegoing the Respondent is invited to submit offers based on alternative

methods of payment and/or financing proposals.
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The Respondent is required to give full particulars of the terms that will be applicable to its alternative
offer(s) and the financial merits thereof will be evaluated and taken into consideration when
the Bid is adjudicated.

The Respondent must, therefore, in the first instance, tender strictly in accordance with clause 00

above. Failure to comply with clause 00 above may preclude a Bid from further consideration.

NOTE: The successful Respondent [the Service Provider], where applicable, shall be required to
furnish a guarantee covering any advance payments, as set out in clause 0 above [Contractual

Securities].
Conditional Discount

Respondents offering prices which are subject to a conditional discount.applicable for payment within
a specific period are to note that the conditional period will be calculated frombthe date of receipt by
Transnet of the Service Provider's month-end statement reflecting, the, relevant Tax Invoice(s) for
payment purposes, provided the conditions of the order or contract*have been fulfilled and the Tax
Invoice is correct in all respects in terms of the contractfor order.“Incomplete and/or incorrect Tax
Invoices shall be returned and the conditional discount petiod will be recalculated from the date of

receipt of the correct documentation.

27. DELIVERY REQUIREMENTS
Period Contracts

It will be a condition of any resultingdContractfefder that the delivery period embodied therein will be
governed by the provisions of the Terms and Conditions of Contract.

Progress Reports
The Service Provider may, b required to submit periodical progress reports with regard to the delivery
of the Services.

Emergency Demands as and when required

If, due to unforeseen,circumstances, the rendering of the Services covered by the Bid are required at
short noticé forrimmediate delivery, the Service Provider will be given first right of refusal for such
businessmIf ityisfnable to meet the desired critical delivery period, Transnet reserves the right to
purchase&uch Services as may be required to meet the emergency outside the contract if immediate
delivery can be offered from any other source. The “7ota/ or Partial Failure to Perform the Scope of
Services” section in the Terms and Conditions of Contract will not be applicable in these

circumstances.

28. SPECIFICATIONS AND COPYRIGHT
Specifications

The Respondent should note that, unless notified to the contrary by Transnet or a designated official
by means of an official amendment to the Bid Documents, it is required to tender for the Services

strictly in accordance with the specifications supplied by Transnet.

Copyright
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Copyright in plans, drawings, diagrams, specifications and documents compiled by the Service
Provider for the purpose of contract work shall be governed by the Intellectual Property Rights section

in the Terms and Conditions of Contract.

29. BIDS BY OR ON BEHALF OF FOREIGN RESPONDENTS

Bids submitted by foreign principals may be forwarded directly by the principals or by its South African
representative or agent to the Secretary of the Acquisition Council or to a designated official of

Transnet according to whichever officer is specified in the Bid Documents.

In the case of a representative or agent, written proof must be submitted tg the effect that such
representative or agent has been duly authorised to act in that capacity By the principal. Failure to
submit such authorisation by the representative or agent shall disqualifysthe:Bid.

When legally authorised to prepare and submit Bids on behalf of their principals not domiciled in the Republic
of South Africa, representatives or agents must compile the Bids in the fd@mes of such principals and

sign them on behalf of the latter.

South African representatives or agents of a successful foreign Respondept must when so required enter into
a formal contract in the name of their principals and {must sign such contract on behalf of the latter.
In every such case a legal Power of Attorney frorfi*theig principals must be furnished to Transnet by

the South African representative or agents autfiorising them to enter into and sign such contract.

Such Power of Attorney must comply with/Rule 63 [Authentication of documents executed outside the
Republic for use within the Republic] of the Uniform Rules of Court: Rules regulating the
conduct of the proceedings ofithe several provincial and local divisions of the Supreme Court
of South Africa.

The Power of Attorney must\béssigned by the principal under the same title as used in the Bid

Documents.

If a Power of Attornéy held byfthe South African representative or agent includes matters of a general
nature besides provision for the entering into and signing of a contract with Transnet, a

certified copy. thereof should be furnished.

The Power ‘of Atterney must authorise the South African representative or agent to choose the
domicilium citandi et executandi as provided for in the Terms and Conditions of Contract.

If paymefit is/to be made in South Africa, the foreign Service Provider [i.e. the principal, or its South African
dgenther representative], must notify Transnet in writing whether, for payment by electronic funds
transfer [EFT]:

funds are to be transferred to the credit of the foreign Service Provider's account at a bank in South
Africa, in which case the name and branch of such bank shall be furnished; or

funds are to be transferred to the credit of its South African agent or representative, in which case
the name and branch of such bank shall be furnished.

30. CONFLICT WITH BID DOCUMENT

Should a conflict arise between these General Bid Conditions and the Bid Document issued, the conditions
stated in the Bid Document shall prevail.
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Section 7

STANDARD TERMS AND CONDITIONS FOR THE SUPPLY OF GOODS OR SERVICES TO TRANSNET

A Supplier shall be obliged to adhere to the Standard Terms and Conditions for the Supply of Goods

and Services to Transnet as expressed hereunder. Should the Respondent find any condition(s)

unacceptable, it should indicate which condition(s) is/are unacceptable and offer an alternative(s).

A Quotation submitted by a Respondent will be subjected to review and acceptance or rejection of

its proposed contractual terms and conditions by Transnet’s Legal Counsel, prionto consideration for

an award of business.

©)

1 SOLE AGREEMENT
Unless otherwise agreed in writing, these terms [Terms and each Term] and Wgansnet’s purchase order(s)
[Order or Orders] represent the only conditions upon which Transnet, SOG,Ltd [Transnet] procures goods or
services specified in the Order [collectively, the Products] from the person to whom the Order is addressed
[the Supplier]. Transnet does not accept any other conditions Whi€h the Supplier may specify, unless
otherwise agreed to by Transnet in writing. In the event @f any inconsistency between these Terms and any
Order, these Terms shall take precedence.

CONFORMITY WITH ORDER

Products shall conform strictly with the Order# The Supplier shall not vary the quantities specified and/or the
specification, if any, stipulated in the Order,Switholit the prior written consent of Transnet. The Supplier
warrants that the Products shall be fit for their purpose and of satisfactory quality.

D) DELIVERY AND TITLE

E)

a. The delivery dates and,addrésses are those in the Order. Time shall be of the essence in respect of the
Supplier’s obligation§ under the Order.

b. The Supplier will Aek,be excused for delay in delivery or performance except due to circumstances
outside its contrél and then only subject to the Supplier having notified Transnet in writing on becoming
aware of such cirélimstances. Transnet may terminate an Order, in whole or in part, without incurring

any Jigbility'to the Supplier if such a delay becomes, in Transnet’s absolute opinion, significant.

c. ®Risk of less or damage to Products shall pass to Transnet on delivery, and title shall pass to Transnet
when payment to the Supplier for the Products has been effected.

d. If on delivery, the Products do not conform to the Order, Transnet may reject the Products and the
Supplier shall promptly rectify any defects or in Transnet’s opinion, supply appropriate replacement
Products at the Supplier's expense within the specified delivery times, without any liability due by
Transnet. Products shall be subject to such testing and/or inspection as Transnet may consider
necessary.

PRICE AND PAYMENT
a. Prices specified in an Order cannot be increased. Payment for the Products shall be made by Transnet

against an original undisputed invoice(s) [a Tax Invoice], supporting documentation and month-end
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F)

G)

H)

statement from the Supplier. Tax Invoices plus supporting documentation shall be posted to the

address shown in the Order.

b. Payment of the Supplier’s valid Tax Invoice(s) will be made by Transnet in the South African currency
and on the terms stated in the Order, the standard payment terms being 30 [thirty] days from date of
receipt by Transnet of a month-end statement, unless otherwise agreed to in writing. Transnet shall
arrange for payment of such Tax Invoices and any pre-authorised additional expenses incurred,
provided that the authorised expenses are supported by acceptable documentary proof of expenditure
incurred [where this is available]. Any amounts due in terms of these Terms shall be paid to the

Supplier, taking into account any deduction or set-off and bank charges.

PROPRIETARY RIGHTS LIABILITY

If any allegations should be made or any claim asserted against Transnet‘hat ownership of, or any act or
omission by Transnet in relation to Products or any written material provided“6 Transnet relating to any
Products or pursuant to an Order being a violation or infringement of .anythird party’s contractual, industrial,
commercial or intellectual property rights including but not limited to any patent, registered design, design
right, trade mark, copyright or service mark on any application ther€of, the Supplier hereby indemnifies
Transnet against and hold it harmless from any and all losses, liabilities, costs, claims, damages and expenses
[including any legal fees] arising directly or indirectly from stich allegation or claim provided that this
indemnity shall not apply where the allegation or elaim @Fises solely as a result of the Supplier following a
design or process originated and furnished by Transnet. The Supplier shall either

Procure for Transnet the right to continue using the)infringing Products; or
Modify or replace the Products so that they become non-infringing,

Provided that in both cases the Productsishall’continue to meet Transnet’s requirements and any specifications
stipulated in the Order. Should neither option be possible, the Supplier may remove, with Transnet's prior
written consent, such Produéts andywill pay to Transnet a sum equivalent to the purchase price. If Transnet
refuses to give such consent, the” Supplier shall have no liability in respect of any continued use of the

infringing Products after Supplier’s prior written request to remove the same.

PROPRIETARY INFORMATION

All informatiéfiywhich Transnet has divulged or may divulge to the Supplier and any information relating to
Transnet's blisiness which may have come into the Supplier’s possession whilst carrying out an Order, and the
existence of the Order, shall be treated by the Supplier as confidential information and shall not, without
Transnet’s prior written consent, be disclosed to any third party, or be used or copied for any purposes other
than to perform the Order. This clause does not apply to information which is public knowledge or available
from other sources other than by breach of this Term. Upon request by Transnet, the Supplier shall return all
materials issued pursuant to the Order and, pending this, shall protect Transnet’s rights in any such materials.

Such confidential information shall at all material times be the property of Transnet.

DEVELOPMENT WORK IN THE PRODUCTION OF PRODUCTS
If the production or provision of any Products involves research and/or development which is wholly or partly
funded by Transnet, then all intellectual property or other rights as a result thereof shall be the property of

Transnet on creation.
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D

J)

K)

L)

M)

PUBLICITY
The Supplier shall not name Transnet or use its trademarks, service marks [whether registered or not] or

Products in connection with any publicity without Transnet’s prior written consent.

AFTER SALES SERVICE

The Supplier shall provide replacement parts necessary to ensure the uninterrupted operation of the Products
supplied for the duration of the warranty period, from delivery of any particular item of the Products and if
requested by Transnet shall make these parts available to a third party maintainer of Transnet’s choice at the
same price as if the parts had been supplied to Transnet. The Supplier undertakes to provide a maintenance
service for Products, should Transnet so request, on terms to be agreed. If thé\Order so indicates, the

Supplier will provide a warranty service for the Products at a level to be agreed with Transnet.

TERMINATION OF ORDER

a. Transnet may cancel an Order in whole or in part at any timegupen_at least 7 [seven] days’ written
notice to the Supplier, or when there is a change in contrel"ofathezSupplier or the Supplier commits
any serious breach or any repeated or continued material breach 0f its obligations under these Terms
and/or Order or shall have been guilty of conduct ténding to bring itself into disrepute, on written

notice to the Supplier when such work on the Ordéer shall, stop.

b. Transnet shall pay the Supplier a fair and reasonaple price for justified work in progress, where such
price reflects only those costs not otherwise recoverable by the Supplier, at the time of termination,
and the Supplier shall give TransnetgfUll assistance to check the extent of such work in progress.
Payment of such price shall be in‘full and final satisfaction of any claims arising out of such
termination and upon such payment the Supplier shall deliver to Transnet all work, including any
materials, completed or in progress.\The sum payable to the Supplier under this clause will not in any
event exceed the tota! arfiouritathat would have been payable to the Supplier had the Order not been

terminated.

C. In the event of terminatien, the Supplier must submit all claims within 2 [two] months of termination

after which timiéselaims will only be met in what Transnet considers exceptional circumstances.

d. If the Products’are not provided in accordance with an Order, the Order shall be deemed terminated
and thé Supplier¥shall compensate Transnet for any costs incurred in obtaining substitute Products or
any’damage caused due to the failure or delay in the delivery.

ACCESS

The Supplier shall be liable for the acts, omissions and defaults of its personnel or agents who, for the
purposes of the Order, shall be treated as if they are the Supplier's employees. The Supplier shall ensure that
any such personnel or agents, whilst on Transnet’s premises, shall comply with Transnet’s health and safety,

security and system security rules and procedures as and where required.

WARRANTY

The Supplier warrants that it is competent to supply the Products in accordance with these Terms to the
reasonable satisfaction of Transnet and that all Products delivered under the Order: (a) conform and comply in
all relevant legislation, standards, directives and orders related to finter alia] the supply, manufacture and use
of the Products in force at the time of delivery, and to any specifications referred to in the Order; (b) will not

cause any deterioration in the functionality of any Transnet equipment; and (c) do not infringe any third party
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N)

0)

P)

Q)

R)

S)

rights of any kind. The Supplier hereby indemnifies Transnet against all losses, liabilities, costs, claims,
damages, expenses and awards of any kinds incurred or made against Transnet in connection with any breach

of this warranty.

INSOLVENCY

If the Supplier shall have a receiver, manager, administrator, liquidator or like person appointed over all or any
part of its assets or if the Supplier compounds with its creditors or passes a resolution for the writing up or
administration of the Supplier, Transnet is at liberty to terminate the Order or Orders forthwith, or at its

option, to seek performance by any such appointed person.

ASSIGNMENT
The Supplier shall not assign its obligations under an Order without Transnet’s priofywritten consent, which

consent shall not be unreasonably withheld or delayed.

NOTICES
Notices under these Terms shall be delivered by hand to the relevant addresses of the parties in the Order or
may be served by facsimile or by email, in which event notice(shall be deemed served on acknowledgement of

receipt by the recipient.

LAW

Orders shall be governed by and interpreted in accordaice with South African law and any disputes arising
herein shall be subject to South African arbitration ‘@Ader the rules of the Arbitration Foundation of South
Africa, which rules are deemed incorporated bywreference in this clause. The reference to arbitration shall not
prevent Transnet referring the matter to“any South African courts, having jurisdiction, to which the Supplier
hereby irrevocably submits but without\préjudice to Transnet’s right to take proceedings against the Supplier
in other jurisdictions and/or obtaining interim relief on an urgent basis from a court of competent jurisdiction
pending the decision in othef.courts of from instituting in any court of competent jurisdiction any proceedings
for an interdict or any other injunetive relief. If the Supplier does not have a registered office in the South
Africa it will at all tinfes maintain an agent for service of process in South Africa and shall give Transnet the

name and address ofystich agent as such may be amended, in writing, from time to time.

GENERAL

Completion‘erermination of an Order shall be without prejudice to any Term herein which by its nature would
be deemied to continue after completion or termination, including but not limited to clauses f), g), h), i} and
m). Headings are included herein for convenience only. If any Term herein be held illegal or unenforceable,
the validity or enforceability of the remaining Terms shall not be affected. No failure or delay by Transnet to
enforce any rights under these Terms will operate as a waiver thereof by Transnet. All rights and remedies
available to either party under these Terms shall be in addition to, not to the exclusion of, rights otherwise

available at law.

COUNTERPARTS
These Terms and conditions may be signed in any number of counterparts, all of which taken together shall
constitute one and the same instrument. Any party may enter into this agreement by signing any such

counterpart.
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By signing this RFQ document, the Respondent is deemed to acknowledge that he/she

has made himself/herself thoroughly familiar with all the conditions governing this
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RFQ, including those contained in any printed form stated to form part hereof and

Transnet SOC Ltd will recognise no claim for relief based on an allegation that the

Respondent overlooked any such condition or failed to properly take it into account for

the purpose of calculating quoted prices or otherwise.

SIGNED at on this day of

20

NAME:
DESIGNATION:

REGISTERED NAME OF COMPANY:

PHYSICAL ADDRESS:

Respondent’s contact person: //

Name

Designation

Telephone

Cell Phone

Transnet urges its clients, suppliers and the general public

to report any fraud or corruption to
TIP-OFFS ANONYMOUS: 0800 003 056
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Section 8
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THIS AGREEMENT is made between

Transnet SOC Ltd [Transnet] [Registration No. 1990/000900/30]

Whose registered office is at 49" Floor, Carlton Centre, 150 Commissioner Street, Johannesburg 2001,
And

[the Company] [Registration No ]

whose registered office is at

WHEREAS

Transnet and the Company wish to exchange Information [as defined, below] and it is envisaged that each
party may from time to time receive Information relating to the dther inrespect thereof. In consideration of
each party making available to the other such Informatiah, the Pafties jointly agree that any dealings
between them shall be subject to the terms and conditiens\of this Agreement which themselves will be
subject to the parameters of the Bid Document.

IT IS HEREBY AGREED

1. INTERPRETATION
In this Agreement:

1.1 Agents mean directors, officers), eémployees, agents, professional advisers, contractors or sub-

contractors, or any Group miember;

1.2Bid or Bid Document {means fransnet’s Request for Information [RFI] Request for Proposal [RFP] or
Request for Quotation [RFQ], as the case may be;

1.3 Confidential"Information means any information or other data relating to one party (the
Disclosing/Party) and/or the business carried on or proposed or intended to be cartied on by
thatparty and which is made available for the purposes of the Bid to the other party (the
Receiving Party) or its Agents by the Disclosing Party or its Agents or recorded in agreed
minutes following oral disclosure and any other information otherwise made available by the
Disclosing Party or its Agents to the Receiving Party or its Agents, whether before, on or after
the date of this Agreement, and whether in writing or otherwise, including any information,
analysis or specifications derived from, containing or reflecting such information but excluding

information which:

a)is publicly available at the time of its disclosure or becomes publicly available (other than as a result
of disclosure by the Receiving Party or any of its Agents contrary to the terms of this

Agreement); or
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b) was lawfully in the possession of the Receiving Party or its Agents (as can be demonstrated by
its written records or other reasonable evidence) free of any restriction as to its use or

disclosure prior to its being so disclosed; or

) following such disclosure, becomes available to the Receiving Party or its Agents (as can be
demonstrated by its written records or other reasonable evidence) from a source other than
the Disclosing Party or its Agents, which source is not bound by any duty of confidentiality
owed, directly or indirectly, to the Disclosing Party in relation to such information;

1.4 Group means any subsidiary, any holding company and any subsidiary of any holding company of

Either party; and
1.5 Information means all information in whatever form including, Without limitation, any
information relating to systems, operations, plans, intentions, market opp@stunities, know-how,
trade secrets and business affairs whether in writing, conveyed%erally of by machine-readable

medium.

2. CONFIDENTIAL INFORMATION

2.1 All Confidential Information given by one party to this Agreement (the Disclosing Party) to the
other party (the Receiving Party) will be treated, by the Receiving Party as secret and confidential
and will not, without the Disclosing Party’s wtitteén consent, directly or indirectly communicate or
disclose (whether in writing or orally or in any @ther manner) Confidential Information to any other

person other than in accordance with/the termssof this Agreement.

2.2 The Receiving Party will only use the‘€onfidential Information for the sole purpose of technical and
commercial discussions between the parties in relation to the Bid or for the subsequent performance
of any contract between the pagtiesin relation to the Bid.

2.3 Notwithstanding clause(2.14above, the Receiving Party may disclose Confidential Information:

to those of its Agerits\who strictly need to know the Confidential Information for the sole purpose set
out in clausé)2.2 above, provided that the Receiving Party shall ensure that such Agents are
madé’ aware prior to the disclosure of any part of the Confidential Information that the same is
confidéntialfand that they owe a duty of confidence to the Disclosing Party. The Receiving
Rartysshall at all times remain liable for any actions of such Agents that would constitute a

breach of this Agreement; or
to the'extent required by law or the rules of any applicable regulatory authority, subject to clause 2.4

below.

2.4 In the event that the Receiving Party is required to disclose any Confidential Information in
accordance with clause 0 above, it shall promptly notify the Disclosing Party and cooperate with the
Disclosing Party regarding the form, nature, content and purpose of such disclosure or any action
which the Disclosing Party may reasonably take to challenge the validity of such requirement.

In the event that any Confidential Information shall be copied, disclosed or used otherwise than as

permitted under this Agreement then, upon becoming aware of the same, without prejudice to

2.5 any rights or remedies of the Disclosing Party, the Receiving Party shall as soon as practicable notify

the Disclosing Party of such event and if requested take such steps (including the institution of legal
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proceedings) as shall be necessary to remedy (if capable of remedy) the default and/or to prevent

further unauthorised copying, disclosure or use.

2.6 All Confidential Information shall remain the property of the Disclosing Party and its disclosure shall
not confer on the Receiving Party any rights, including intellectual property rights over the

Confidential Information whatsoever, beyond those contained in this Agreement.

3. RECORDS AND RETURN OF INFORMATION

3.1 The Receiving Party agrees to ensure proper and secure storage of all Information and any copies

thereof.

3.2 The Receiving Party shall keep a written record, to be supplied to the Discdlosing Party upon request,
of the Confidential Information provided and any copies made thereof afid,so far as is reasonably
practicable, of the location of such Confidential Information and any cepies thereof.

3.3 The Company shall, within 7 (seven) days of receipt of a writtenrdemand from Transnet:
return all written Confidential Information (including all copies); ‘@and¥expunge or destroy any
Confidential Information from any computer, word processomor other device whatsoever into which it
was copied, read or programmed by the Company or oh its behalf.

3.4 The Company shall on request supply a certificate signed by a director as to its full compliance with

the requirements of clause 0 above.

4. ANNOUNCEMENTS

4.1 Neither party will make or permit to“he mtade any announcement or disclosure of its prospective

interest in the Bid without the, priok written consent of the other party.

4.2 Neither party shall make“use ‘of the other party’s name or any information acquired through its
dealings with the other party for publicity or marketing purposes without the prior written consent of
the other party.

5. DURATION

The obligations of ‘egch party and its Agents under this Agreement shall survive the termination of any
discussions of.negotiations between the parties regarding the Bid and continue thereafter for a period of 5

(five) yeafs.

6. PRINCIPAL

Each party confirms that it is acting as principal and not as nominee, agent or broker for any other person
and that it will be responsible for any costs incurred by it or its advisers in considering or pursuing the Bid
and in complying with the terms of this Agreement.

7. ADEQUACY OF DAMAGES

Nothing contained in this Agreement shall be construed as prohibiting the Disclosing Party from pursuing any
other remedies available to it, either at law or in equity, for any such threatened or actual breach of this

Agreement, including specific performance, recovery of damages or otherwise.
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8. PRIVACY AND DATA PROTECTION

8.1 The Receiving Party undertakes to comply with South Africa’s general privacy protection in terms of
the Bill of Rights (Section 14) in connection with this Bid and shall procure that its personnel shall
observe the provisions of such Act (as applicable) or any amendments and re-enactments thereof and

any regulations made pursuant thereto.

8.2 The Receiving Party warrants that it and its Agents have the appropriate technical and organisational
measures in place against unauthorised or unlawful processing of data relating to the Bid and against

accidental loss or destruction of, or damage to such data held or processed by them.

9. GENERAL

9.1 Neither party may assign the benefit of this Agreement, or any interést"Rereunder, except with the
prior written consent of the other, save that Transnet may assign this Agreement at any time to any

member of the Transnet Group.

9.2 No failure or delay in exercising any right, power or privilegé®inder, this Agreement will operate as a
waiver of it, nor will any single or partial exercise of it preclude any further exercise or the exercise of

any right, power or privilege under this Agreement orfotherwise.

9.3 The provisions of this Agreement shall be severable in"the event that any of its provisions are held by
a court of competent jurisdiction or other ‘applicable authority to be invalid, void or otherwise
unenforceable, and the remaining provisigns shall remain enforceable to the fullest extent permitted

by law.

9.4 This Agreement may only be modified,by awritten agreement duly signed by persons authorised on

behalf of each party.

9.5 Nothing in this Agreement shall“eonstitute the creation of a partnership, joint venture or agency

between the parties.

9.6 This Agreement willibe govefned by and construed in accordance with South African law and the

parties irrevocably submitito the exclusive jurisdiction of the South African courts.
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SECTION 9
ANNEXTURE A

SUPPLY OF HANDHELD CONVECTIONAL RADIOS & EQUIPMENT

7. TENDERER SHE MANAGEMENT SYSTEM
QUESTIONNAIRE Q

This questionnaire is part of the TFR tender evaluation process and is to mpleted by all
Tenderer’s and submitted with their tender offer. The objective of, t%ionnaire is to
provide an overview of the status of the Tenderer’s SHE manageme m. Tenderer’s will
be required to verify their responses noted in their questionnaire iding evidence of their
formation provided
changes.

visit as part of the tender evaluation.

= —— = T
e i
i e i

e

The information provided in this questioRnaire)is an accurate summary of the

company's SHE management syste

Company Name:

Signed: Name:

Position: Date:

Tender Description:

Tender Number:

t

T
&

- If yes provide a copy of the policy (ANNEXURE #)

- Does the company have an SHE Management system
e.g. NOSA, OHSAS, IRCA System etc.

- If yes provide details

- Is there a company SHE Management System,
procedures manual or plan?

- If yes provide a copy of the content page(s)
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- Are the SHE responsibilities clearly identified for all
levels of Management and employees?

- If yes provide details

T
-
o

T
i

2. Safe Work Practices and Procedures

- Are safe operating procedures or specific safety
instructions relevant to its operations available?

- If yes provide a summary listing of procedures or
instructions

- Is there a SHE incident register?
If yes provide a copy

- Are Risk Assessments conducted and appropriate
techniques used?

- If yes provide details

&%g

3. SHE Training

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

G

- Is a record maintained of all training and induction
programs undertaken for emplayees in your company?

- If yes provide examples of gafety training records

4. SHE Workplacé :

8
°'._E
-

e
g
G

- Are regular healthyahd,safety inspections at worksites
undertaken?

-If yes provide details

- Is there a‘procedure by which employees can report
hazards at'workplaces?

- If yes provide details

T G G

5. SHE Consultation

e

- Is there a workplace SHE committee?

G
e
s
T
i

o
G

- Are employees involved in decision making over SHE
matters?

- If yes provide details

- Are there appointed SHE representatives?

- Comments

Page 117 of 121



Transnet General Bid Conditions — Services

[January 2014] SUPPLY OF HANDHELD CONVECTIONAL RADIOS & EQUIPMENT Page 118 of 121
ry
. .
. . .
e S SR e ool e
6. SHE Performance Monitoring | y

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

- If yes provide details

- Are employees regularly provided with information on
company health and safety performance?

- If yes provide details

Is company registered with workmen’s compensation
and up to date?

- If yes provide proof of letter of good standing

- Has the company been fined or convicted of an
occupational health and safety offence?

- If yes provide details

Safety Perfo Report

Monthly DIFR for previous mont

Previous | No of Disabling tal Number of | DIFR per month
Year Injuries ployees
Jan

Feb
Mar
Apr
May
Jun

Jul

Aug
Sep
Oct
Nov
Dec

DIFR = Number of Disabling injuries x 200000 divided by number of man-hours worked
for the period
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ANNEXTURE B
SECTION 10: SUPPLIER CODE OF CONDUCT

Suppliers Code of Conduct

Transnsat aims 13 achieve the best value for money whan
buyingor selling goods and obtaining services. This, however,
must be dane in an open and fair manner that supports and
drives a comnpetitive econamy. Underpinning our process
are several acts and policies that any supplier dealing with
Transnet must understand and support.

These ars;

»» Trarsnet Procursmient Policy - A guide for tendererg;
>+ Section 217 of the Canstitution- the five pillars
of Public PSCM{Procurement and Supply Chaj

Management). fair, equitable, transparent, ¢ tive
and cost effactive;

»+ The Public Finance Managemant Act P

> The Broad Based Black Economic Efgpowe
{BBBEE); and

»s The Antt-CorruptionAct.

hent Aot

expectations regarding
nliers.

TransmgtNglin the process of transforming itself inte a self-
sustaining Mate Owned Enterprise, actively compeating in
the logistics industry. Our sim is 1o become a world class,
profitable logistics organisation As such, our transfarmation
is focysed on adopting a performance culture and 1o adopy
behaviours that will enable this transformation.

Transnetwill not participste in corrupt practicas. Therefore,
it sxpects its suppliers to sctin asimiler manner.

>> Trarsnet and its emplayeas will follow the laws of this
country and keep accurate business records that reflect
actual transactions with, and payments te, our suppliers.
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-+ Employess must not accept o Fequestmoney
ar anything of value, directly or indirectly,
fromsuppliers.

Employees may not recieve anything that is
calculated to:

« legally influence their judgement or conduct
or to influence the outcome of a sourcing
activity;

-Win arretain business or te influsncs any act
or decision of any perseninvabe dins ourzing
decisions:gainan improper advantage.

competitive anterpriss.

»» Suppliars are exp:
ap;:allcabie faws an

agﬁnts htatives solely for the
purpos ing GBBEE sperd {frantingl

laﬁcm&tq& with supplisrs requires
us to y dafine requiramants, te sxchange
m(ofnl,hnn llJ share mutusl benefits.

s» Generally, suppliers have their own business
standards and regulations. Although Transnet
cannot control the actions of our suppliers,
we will not tolerate aryy illegal activities.
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Thesa inclede, but are not limited to:

~Misrepresentation of their product ([origin
of manufacture, specifications, intellectual
property rights, ete);

« Collusion;

~Failure to disclose accurate information
reqiiirad during the sourcing activity [ownership
finarcial situation, BBBEE status, etc);

«Carrupt activities listed above; and harassmernt,
intirnidation ar other aggressive actions towards
Transnet employees.

»» Suppliers must bre evaluated and approved before
any materials, components, products or services
are purchased from them, Rigorous due diligence
must be conducted and the supplier is expected
to participate in an honest and straight forward
manner.

»» Supplisrsmustrecordandreportfactsacouc
honestly and objectively. Financial record
be atcurate in all material respects.

A conflict of interast arises e snal interests
N influence] the
ability te act in the eNMyintWests of Transnet.
Examples ara:

\ 2 Show that you support good business practice by logging onto
www. transnet-suppliersnetand completing the form.

Thiswill vllow us 2o confirm that you hows rocob od, and sgrue to, the tarms and conditions set oot in our Suppliers Code of Canduat,

TIP- GFFS ANONYMOUS HQTLINE
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