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e Provision of As-built drawings and O&M manuals complete with USB’s (4 copies), commissioning data,
maintenance schedules, compliance certificates, etc., and

e 12-month free maintenance and guarantee period.

5. SYSTEM DESIGN

All workmanship and materials used in this installation shall be of the highest quality and where not fully covered by this
specification, shall conform with best modern practice, as determined by the Engineer. All work shall comply with the latest
SABS/SANS regulations, CIBSE commissioning codes and the OSH Act, as amended.

6. PROGRAMME

i) Building work shall commence soon, and the Fire Contractor shall be required to commence work immediately
on receipt of instructions to proceed. The Main / Fire Contractor must state the complete construction time in
months and coincide with the programme requirements from the Employer.

i) The Fire Contractor shall submit a copy of their Programme to the Engineer for approval. After submission to and
approval by the Engineer of such Programme, the Fire Contractor shall adhere to the order of procedure and
method stated therein, unless they obtain the written permission of the Engineer to vary such order or method.

i) The Fire Contractor is responsible for co-ordinating site Works under the Contract to suit the Programme. Exact
dates must be known for delivery of major equipment to meet key installation dates.

iv) The times required for the submission of Builder's Work drawings shall be two (2) weeks, and Shop drawings
shall be one (1) week from the date of acceptance of this Tender, unless otherwise stated.

v) The entire fire protection installation must be commissioned, tested, and taken over by the Engineer as noted in
the Commissioning Programme.

7. BUILDER’S WORK

i) All Builder's Work including openings or holes through the building structure or partition walls; trenches, ducts
and cutting; and all plinths, concrete bases, supports, etc. required for the installations shall be carried out as
part of the building works by the Main Contractor (or the Fire Contractor, as the case may be), provided that the
Fire Contractor has submitted full details of such requirements within a reasonable time to the Engineer for
approval, so that due consideration may be given before they commence the building works in accordance with
the building programme in the areas concerned. After obtaining the said approval of the Engineer, the Main
Contractor may carry out the Builder's Work as the works proceed.

ii) The Main Contractor must carry out all "cutting-away" and "making-good" as required to facilitate the works.

i) The FIRE Contractor shall ensure that such works are essential for the execution of the installations. If any of
such works is proved to be non-essential, unnecessary and/or abortive, the Fire Contractor shall bear the full
cost of such works including but not limited to any unnecessary or incorrect cutting-away and making-good and
shall reimburse the Employer for all costs incurred in this connection.

iv) All expenses properly incurred, and losses suffered by the Employer because of the Fire Contractor’s failure to
comply with the above requirements are recoverable by the Employer from the Fire Contractor as a debt under
the Contract.

8. DRAWINGS

The Fire Contractor shall produce and co-ordinate the following drawings of all services included in this contract: Builder’s
Work drawings, Shop drawings (Design & Installation drawings) and As-built drawings. The Fire Contractor shall provide
at least four (4) hardcopies and one electronic copy (CAD and PDF), for each of the aforementioned drawings.

It shall be binding upon the Fire Contractor to establish with or obtain from the Main Contractor the scheduled time of
commencement and programming of all building work impacting the Fire Contractor in respect of this clause. The Fire
Contractor shall allow reasonable time in the Programme for vetting of the Shop and Builder's Work drawings by the
Engineer and for drawing resubmissions as necessary. When submitting any drawings, the Fire Contractor

Paae 25 of 41



Mangosuthu University of Technology — Dining Hall Refurbishment — Phase 1
Fire Specification October 2024

shall advise the Engineer if early approval is necessary to avoid delay in completion of the Works. Approvals by the
Engineer shall not be deviated from, unless authorised in writing by the Engineer.

Any extra expense incurred due to any addition and/or amendment made by the Fire Contractor after the drawings
mentioned above have been submitted or due to the untimely submission of drawings shall be for the Fire Contractor’'s
account.

8.1. Shop Drawings

e The Fire Contractor shall, in the stated or in adequate time before each section of the work proceeds, prepare,
and submit for acceptance by the Engineer, detailed Shop drawings to demonstrate how they propose to install
the works.

e No equipment shall be delivered to site and no work shall be executed until the Shop drawings have been
approved in writing by the Engineer. All alterations to Shop drawings, whether due to co-ordination or otherwise,
shall be carried out by the Fire Contractor at their expense. Work installed or equipment ordered prior to approval
of the Shop drawings shall be liable to rejection by the Engineer, and removal and/or replacement by the Fire
Contractor, at the Fire Contractor’s cost.

8.2. Builder’s Work Drawings

e The Fire Contractor shall, in the stated or in adequate time before each section of the work proceeds, prepare,
and submit for acceptance by the Engineer, detailed Builder's Work drawings. These drawings shall be fully
dimensioned and contain all openings required in the slabs, walls and partitions and equipment foundation
details with weights and sizes.

e No Builder's Work shall be executed until the Builder's Work drawings have been approved in writing by the
Engineer. All alterations to the Builder's Work drawings, whether due to co-ordination or otherwise, shall be
carried out by the Fire Contractor at their expense. Work performed before the approval of the Builder's Work
drawings shall be liable to rejection by the Engineer, and removal and/or replacement by the Fire Contractor,
at the Fire Contractor’s cost.

8.3. As-built Drawings

e The Fire Contractor shall submit, no later than two (2) weeks after Practical Completion (or Sectional
Completion as the case may be) of the Works, detailed As-built drawings to the Engineer for approval. These
drawings shall be complete with all details concerning the mechanical installations, along with appropriate
pipework, ductwork and cable sizes, pressures and flow rates for recommissioning purposes and access
points for operating and maintenance purposes. The Fire Contractor shall ensure all As-built drawings are
an accurate representation of the installations, before submitting them to the Engineer.

e The Fire Contractor shall provide one hardcopy and one electronic copy (CAD and PDF) of the approved As-
built drawings (included as part of each of the 4 required O&M manuals and USBs) to the Engineer for
distribution.

e The Fire Contractor shall provide and install in the relevant major plant room glass-framed, non-fading prints
of the following:

- Schematic diagrams showing the layouts and positions of the major equipment items and
identification of all valves and dampers with the final settings/adjustment for regulating devices, and

- Plant room record drawings showing all plant items, pipework, ductwork, etc. including all electrical
and control schematics and diagrams.

Glazing shall be the polished plate of not less than 6mm thickness mounted in a natural finish, extruded, and anodised
aluminium frames with the prints mounted on acid-free mounting board and the whole backed with marine grade plywood
not less than 8mm thick.

9. QUALITY OF MATERIALS AND WORKMANSHIP

i) The Fire Contractor shall, upon the request of the Engineer, furnish him with documentary proof to his satisfaction
that the materials are of the quality specified. Samples of materials for testing, if required, shall be supplied by
the Contractor, free of charge.
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i)  Where applicable, all material shall be in accordance with the relevant standard specifications of the SABS and/or
other standards as specified in the technical specifications.

i) The Engineer reserves the right to reject any work or part thereof that, according to his judgement, does not meet
the highest standards of material and workmanship and to enforce replacement of the work at the expense of
the Fire Contractor.

10. EQUIPMENT AND MATERIAL

i) The installation shall include everything necessary and installed to the approval of the Engineer. The design and
installation of the equipment required for adherence to the Standards and Codes may not have been indicated
in detail in the Specifications; but will nevertheless be considered included in the Contract Value.

i) The Fire Contractor shall submit catalogues and manufacturer's specifications of the proposed equipment and
material, in English and Sl units, for the approval of the Engineer in writing before any equipment or material is
procured.

i) It is the intent of these Specifications that wherever a manufacturer of a product is specified, the terms “equal
and approved” are used. The substituted item must conform in all respects to the specified item and written
approval of the Engineer is necessary before any equipment or material is procured.

iv) Consideration will not be given to claims that the substituted items meet the performance requirements with
lesser construction (such as lesser exchange surface, etc.). Performance as delineated in schedules and in the
specifications, shall be interpreted as minimum performance. In many cases, equipment is oversized to allow for
pickup loads which cannot be delineated under the minimum performance.

v) Substituted equipment, where permitted and approved, must conform to space requirements. Any substituted
equipment that cannot meet space requirements, whether approved or not, shall be replaced at the Fire
Contractor’s full expense.

vi) All other things being equal, preference shall be given to South African manufactured materials and/or equipment.
All equipment and/or materials required for the installation under these Specifications shall be new and without
blemish or defect.

vii) The Engineer’s decision shall be final.

11. PROTECTION OF WORKS

i) The Fire Contractor shall be held responsible for any damage of equipment during transport and installation as
well as any damage to the building and shall repair any such damage at its own expense. Where equipment
cannot be repaired to an “as-new” condition, it will be completely replaced at the expense of the Fire Contractor.

ii) Equipment delivered to the site shall be stored in a well-protected area where it cannot be damaged.

i) All cases of theft or fire must immediately be reported to the Main Contractor and Engineer with full details.
Failure to do so may result in these cases of theft or fire not being considered.

12. SITE SUPERVISION

i) The Fire Contractor shall keep on the site a competent and technically qualified site supervisor to control,
supervise and manage all their installations on site. The site supervisor shall be vested with suitable powers to
receive instructions from the Engineer or their representative.

i) The site supervisor shall be technically competent and have adequate site experience for the installations. The
qualified and competent site supervisor shall have a minimum of 5 years of on-site experience for similar types
of installation works. The Fire Contractor shall immediately replace the site supervisor whose experience, skill,
or competency is, in the opinion of the Engineer, found to be inadequate for the work.

i) All tradesmen must be experienced in the trade and the works carried out shall be to the satisfaction of the
Engineer.
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13. PIPEWORK

The Fire Contractor shall supply and install all pipework, valves, fittings, etc. as specified and/or shown on the Tender drawings
and in accordance with the Standard Specification.

The following types of piping shall be installed:

Fire Pipework - Galvanized Steel

14. ELECTRICAL EQUIPMENT AND WIRING

The complete electrical installation and all electrical equipment and materials covered under this Contract shall comply
will all relevant standards, including the following:

e SANS 10142-1:2017 (as amended),

e Occupational Health and Safety Act, 1993,

e Normal requirements laid down by Eskom,

e Latestrequirements of the IEC and British Standard Institute, where no SANS codes of practice exist,

e Allrules and regulations issued by local and other authorities having jurisdiction over the Contract,

e The Standard Specification and drawings appended hereto.

Any deviation from these specifications shall be conditional upon the written approval of the Architect, Engineer or his
appointed representative.

The Fire Contractor shall employ the services of an electrical specialist, who shall be responsible for the application,
engineering, documentation, supply, installation, commissioning, and maintenance of the system.

The Fire Contractor shall secure the approval of all authorities required for the installation. The Engineer or their
representative reserves the right to call for test certificates and characteristic curves of every item of equipment to prove
compliance — with the standard to which it is built — in manufacture and performance. Test certificates shall be issued by
a recognized testing authority and shall be submitted at the same time called for.

Every effort shall be taken to protect materials — either fixed or unfixed — from damage. All items shall be protected against
the ingress of dust and moisture so that no damage results to any item or system. All large items requiring removal and
exceeding 25 kg in mass, shall be fitted with lifting lugs or eyes. All items of equipment mounted outdoors, or in a wet or
possibly wet environment, shall be weatherproof.

Supply and installation shall include all equipment detailed on the approved Shop drawings and wiring diagrams. The
equipment, such as starters, contactors, relays, etc., used in the electrical installation shall be fully catalogued products.
All items of the electrical installation shall be readily accessible for quick and easy replacement. Adequate space shall be
provided around all items for easy removal of parts.

Commissioning shall include the validation of the systems as detailed on the Shop drawings and wiring diagrams; and
demonstrating that the electrical system does in fact provide the sequence of operation, control and safety operation as
detailed on the approved wiring diagrams. In addition, commissioning shall involve the close cooperation of the electrical
specialist contractor and the automatic control system contractor with the Fire Contractor in adjusting the electrical system
to provide the results intended.

Methods of recording and presentation shall be required for incorporation in the O&M manuals and display in the
plantrooms. Other documentation required shall include the installation, testing and maintenance instructions, including

the performance curves/selection tables for the expected range of operating conditions.

On completion of all inspections, tests and commissioning of the Works, the Contractor shall issue the Engineer with a
certificate of compliance by an accredited person.

15. CONTROL AND MONITORING SYSTEM

Controllers are to be provided and installed as per the Drawings / BOQ.

Page 28 of 41



Mangosuthu University of Technology — Dining Hall Refurbishment — Phase 1

Fire Specification October 2024

16. PAINTING

Where painting is specified, the following shall apply:
e Steel surfaces shall be properly cleaned by removing all dirt, oil, scale, and rust by brushing and sanding
until a clean shiny surface is obtained. Hereafter a metal primer shall be applied.

e Galvanized surfaces shall be cleaned with a galvanizing cleaning agent and then washed with clean water
to remove the factory-applied protection against white rust. Hereafter a calcium plumbate primer shall be
applied, followed by an undercoat between 24 and 72 hours after application of the primer.

e Other surfaces shall be cleaned by removing all dirt and a primer as specified by the paint supplier for the
particular surface shall be applied.

e The primer coat shall be followed by a matt undercoat and a final topcoat of high gloss enamel of an approved
colour. Each layer of paint shall be clearly distinguishable from each other by means of different colours and
each layer shall be properly sanded before the following coat is applied.

e All paint shall at least be of SABS quality for industrial use and shall be approved by the Engineer. Equipment
shall be painted according to the National Colour Standards for Paint, SANS 1091, as amended.

17. OPERATING & MAINTENANCE (O&M) MANUALS

Before completion of the Works, the Contractor shall hand, free of charge to the Engineer, four (4) copies of the O&M
manuals and 4-OFF USBs for the entire plant covered by the Works as specified in the Standard Specification. Training
as per the Standard Specification is mandatory.

Manuals shall be available two weeks before the practical completion of the installation, and no handover shall be
considered without these manuals.

18. MAINTENANCE AND SERVICING

i) All equipment supplied, and work done as part of this Contract shall be maintained and guaranteed for a period
of one year from the date of practical completion. This includes statutory maintenance as specified by the relevant
SANS specifications. The Fire Contractor shall service the equipment and attach the necessary stickers with
service dates and next due date to all equipment before practical completion shall be achieved.

i) The Fire Contractor is responsible for all material and labour during this period.

iii) The Fire Contractor shall visit the installation on a monthly basis and do the scheduled maintenance as
prescribed in the operating instructions. On completion of the monthly visit, a full report shall be prepared and
submitted to the Engineer within 5 days of the visit.

iv) In case of a breakdown, the Fire Contractor shall react within a reasonable time and repair the installation to the
satisfaction of the Engineer. Should the Fire Contractor, at the discretion of the Engineer, not react within
reasonable time, the Engineer shall commission another contractor and the cost thereof shall be recovered from
the defaulting Fire Contractor.

19. COMMISSIONING

e The installation shall be commissioned in accordance with the NFPA Standard for Commissioning, or any other
recognized commissioning procedure or code approved by the Engineer.

e The Contractor shall submit a commissioning program to the Engineer at least two weeks prior to the
commencement of commissioning and shall at the same time notify the Engineer of the code or procedure to
which the plant will be commissioned.

e The results of all checks and measurements shall be recorded in writing during the commissioning period.
Commissioning records shall be handed over to the Engineer prior to the first acceptance of the plant. The
commissioning records shall also be included in the operating manuals.

20. TRAINING

The Fire Contractor shall train the Employer’s site staff after commissioning has been completed. The site staff shall
receive enough instructions to ensure that they are fully conversant with the equipment concerned. The operating
manuals shall be used during training.
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PART B: PROPOSED DETAIL OF EQUIPMENT

The Tenderer shall fully detail the proposed equipment below.

1. FIRE SIGNAGE

Manufacturer:

Type & Material:

2. FIREHOSE REELS

Manufacturer:
Type & Model:

3. EIRE EXTINGUISHERS (DCP)

Manufacturer:
Type & Model:

4. FIRE PROTECTION RETICULATION PIPEWORK

Manufacturer:

Type & Material:

5. SMOKE/HEAT DETECTOR

Manufacturer:
Type & Model(s):

6. FIRE ALARM PANEL

Manufacturer:
Type & Model:

7. EIRE HORN SOUNDER/VISUAL INDICATOR

Manufacturer:
Type & Model:

8. MANUAL CALL POINT

Manufacturer:
Type & Model:

9. CONTROL RELAY MODULE

Manufacturer:
Type & Model:

Note: Tenderer is to submit additional details of other valves and fittings offered, as appropriate.
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PART C: STANDARD SPECIFICATION

The Standard Specification applies to and is to be read in conjunction with the Detailed Technical Specification, which
covers the equipment, materials and operational methods required. In so far as the conditions herein contained are at
variance with anything contained in the Detailed Technical Specification or the drawings, the Contract shall be interpreted
in terms of the Detailed Technical Specification and the drawings for each service.

Furthermore, as the Standard Specification covers all sections of mechanical works of the building services, certain
sections may not apply if these services are not covered in the Detailed Technical Specification.

The Fire Contractor shall be taken to mean the person, firm or company who shall be accepted as the successful tenderer
and installer of the Contract Works described in the Detailed Technical Specification and shall include their legal
representatives, administrators, successors and/or assigns who shall be deemed to have entered into a contractual
agreement with the Employer or Main Contractor, as the case may be.

It is in the interests of the Fire Contractor to notify the Engineer when the installation has reached various stages of
completion so the Engineer may inspect the installation and point out discrepancies. These inspections shall be
considered informal and under no circumstances shall they, in part or in whole, invalidate the requirements of the Contract.
Any costs incurred in correcting discrepancies shall be for the Fire Contractor's account.

CODES OF PRACTICE, LAWS AND STANDARDS

All workmanship and materials used in the execution of the Works shall be of the highest class, and where not fully
covered by the Standard Specification or Detailed Technical Specification, shall be carried out in conformity with best
modern practice, as determined by the Engineer.

The entire installation shall comply fully with all relevant requirements of Governmental and Local Authorities whose
jurisdiction embraces the location of the Site of the Works and the equipment provided for these installations which shall
comply in every respect with the following (excepting only where exemption from any such regulations has first been
obtained in writing from the said Authorities, provided that the prior approval of the Engineer has been obtained for the
application for any exemption):

¢ National Building Regulations and Building Standards Act (Act 103 of 1977), as amended,
e Occupational Health and Safety Act (Act 85 of 1993), as amended, and

e Therelevant and applicable specifications of the South African National Standards (SANS).

Wherever relevant, this Standard Specification shall be understood to be amplified to embrace Codes of Practice and
Standards promulgated by recognised authorities in the field of Fire Services, and all other branches of engineering
science applicable to this project.

Standards referred to in this Standard Specification are the latest edition, including all amendments, published three
calendar months or longer before the closing date of tender.

It shall be assumed that the Fire Contractor is conversant with the abovementioned requirements. Should any
requirement, bylaw, or regulation, which contradicts the requirements of this document apply or become applicable during
the erection of the installation, such requirement, bylaw, or regulation shall overrule this document and the Fire Contractor
shall immediately inform the Engineer of such a contradiction. Under no circumstances shall the Fire Contractor carry out
any variations to the installation in terms of such contradictions without obtaining written permission to do so from the
Engineer.

It shall be the responsibility of the Fire Contractor to make the necessary arrangements at their own expense with the

local supply authority and to supply the labour, equipment and means to inspect, test, commission and hand over the
installation.
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1. FIRE HOSE REELS AND HYDRANTS

All fire hose reels shall comply with the requirements of SANS 543, as amended, and be installed in accordance with SANS
10105-2 and SANS 10400-W, as amended. All fire hydrants shall comply with the requirements of SANS 1128-1, as
amended, and be installed in accordance with SANS 10105-2, as amended, and maintained in accordance with SANS
1475-2, as amended.

1.1. Installation

Fire hydrants should be located in a firemen’s lift lobby or emergency stairwell, where provided in a building, and shall be
distributed in such a manner that the fire hose can reach every part of the relevant area. Any hydrants shall be provided
with an appropriate fire hose of 24 or 30m in length, together with couplings and a 16mm internal hose diameter nozzle,
all of which shall comply with the requirements of SANS 1128-2, as amended.

Fire hydrants and hose reels shall be provided in the positions as indicated on the Fire Protection drawings, subject to the
approval of the local authority.

Fire hydrants and hose reels shall be installed to ensure they are readily accessible and immediately available in the event
of a fire. The installation shall provide easy and unobtrusive access to the use of the equipment. The positions of the fire
hydrants and hose reels shall be identified by means of fire signage complying with the provisions of SANS 1186-1, as
amended.

2. EIRE EXTINGUISHERS

All portable fire extinguishers installed shall comply with the requirements in SANS 1910, as amended, and shall be
installed, maintained, and serviced by competent persons in accordance with SANS 1475-1 and 10105-1, as amended.
Operating instructions shall be provided for each type of fire extinguisher installed.

2.1. Installation

Fire extinguishers shall be provided in the general positions as indicated on the Fire Protection drawings, however, to be
confirmed with the Engineer prior to procurement and installation.

Fire extinguishers shall be mounted on brackets or installed in marked cabinets. The positions of the fire extinguishers shall
be identified by means of fire signage complying with the provisions of SANS 1186-1, as amended.

Installation of fire extinguishers shall be such that the carrying handle of the extinguisher is not more than 1.5m above
the floor level. Where the extinguishers are to be installed in cabinets, the cabinets may not be provided with a lock of any
type. It shall be easily openable to provide unobtrusive access to the equipment and the removal of it from the cabinet.

3. EIREWATER PIPEWORK

3.1. General

i) All pipework shall be cut accurately to measurements established on-site and installed into place without
springing or forcing; and are to be properly clear of windows, doors, and other openings. All pipework shall be
reamed after cutting and shall be clean, straight, and free of defects.

i) Drawings are generally diagrammatic and indicative of work to be installed. Run and arrangement of pipework
shall be approximate as indicated, subject to modification as required to suit conditions on site to avoid
interference with work of other trades and to allow for convenient and accessible location of all parts of the
pipework system. All required offsets, fittings, valves, taps, drains, etc. might not be indicated. Refer to and
carefully check conditions on site and other services arrange work accordingly and install all offsets, fittings,
valves, taps, drains, etc. required to meet such conditions.

i) Pipework runs shall be straight and direct, in general forming right angles with or parallel to walls or other
pipework, and neatly spaced. Pipework shall be installed so that there is sufficient clearance between the finished
coverings of pipework, fittings and adjoining work. Pipework shall be hung at or in the ceiling from construction
above as close as possible to the bottom of slabs, beams, etc., maintaining maximum headroom at all times. No
item shall be installed to lower than the established ceiling height without written permission. Sleeves are to be
provided where pipework passes through partitions, beams, slabs, etc.
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iv) Valved and capped connections shall be provided for the drainage of the entire system at all low points to facilitate
maintenance.

v) Unions or flanged connections shall be provided at connections to all equipment, shut-off valves, apparatus and
specialties requiring disconnection for repairs, replacement, and adjustment.

vi) No cold springing shall be done except in the presence of the Engineer who must approve all operations before
being carried out. Cold springing is defined as misalignment, any error in alignment, which requires more than 50
kg push or pull to bring into place. Where cold springing is called for on the drawings, the Engineer will observe the
cold spring put in at each point indicated.

vii) Where necessary, adequate temporary supports shall be installed during erection so as not to overstress
pipework or equipment to which pipework is connected.

viii) All supports shall employ heavy commercial hardware to BS EN 12845 and no perforated straps or strip steel
shall be used.

iX) Where necessary, provision shall be made to minimize vibration of pipework. Pipework which is subject to vertical
movements shall be provided with springs or other suitable supports.

X) Hangers shall be assembled in such a manner that they cannot be disengaged by any pipe or support steel
movement.

xi) Pipework installed on racks shall lie directly on the steel except where shown with shoes. The Fire Contractor shall
ensure that the corners of the support steel are smoothed off by filing or grinding.

xii) No pipe shall be supported from another pipe except where it is detailed as such on the Engineer’s drawings.

xiii) The Fire Contractor shall be responsible for determining the sizes, quantities, types, and spaces of pipe hangers,
supports and support devices not shown on the drawings. It shall be in accordance with this specification. The
Fire Contractor shall be responsible for the supply and installation of all such hangers, supports and support
devices. The Contractor shall supply details of all calculations to the Engineer for approval and shall supply the
Engineer with two marked-up prints showing the location and types of all supports installed in addition to those
specifically detailed.

xiv) During construction activities, all pipe ends shall be kept plugged to prevent any ingress of dirt, rubble etc. These
plugs shall only be removed once construction activities necessitate to do so.

3.2. Above-Ground Pipework Installations
i) Pipework material shall comply with the following Specifications and Standards:
e Black and hot-dipped zinc-coated (galvanized) welded and seamless steel pipe - ASTM A 795

i) Nuts, clips, eye rods, angle brackets, or other fasteners shall not be welded to pipes or fittings. Flanges shall be
in accordance with ASME B16.5. Steel slip-on boss flanges for welding shall have a nominal pressure at least
10% in excess of the maximum fluid pressure.

i) Bolts in flanges are to be high tensile steel and of the correct length such that no more than 1.5 clear threads
protrude beyond the nuts after tightening to the correct torque.

iv) In flanged joints, new gaskets shall be used for every assembly operation unless such an assembly is intended
solely for initial fitting. The Fire Contractor shall supply sufficient gaskets to meet this requirement. Gasket
material shall be fibre composition or similar material suitable for pressure and temperature service.

v) Pipes joined with grooved fittings shall be joined by a listed combination of fittings, gaskets, and grooves. Grooves
cut or rolled on pipe shall be dimensionally compatible with the fittings.

vi) All pipework, including non-metallic pipes, shall be marked continuously along its length by the manufacturer in
such a way as to properly identify the type of pipe. This identification shall include the manufacturer’s name,
model designation, or schedule.

vii) All pipes shall be marked according to the requirements of the local authority or as specified by the Engineer. All
surface pipes shall be painted to the required colour as specified by the Engineer.

viii) All pipework and fittings shall be pressure tested and certified to the Engineer’s specifications.
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ix) For screwed piping, the Fire Contractor shall use wrought iron fittings to ASME B1.20.1. Eccentric fittings shall
be used at changes in pipe size. No bushing shall be used in lieu of reducing fittings. Screwed joints shall be
screwed up tightly using an approved jointing compound such as PTFE tape. Hemp joints will not be accepted.

x) Pipework joints up to 50 mm diameter shall be allowed to be screwed and socketed. 65 mm and larger shall be
welded or grooved joint coupling type.

3.3. Underground Pipework Installations

i)  Unless otherwise specified, all underground pipework greater than 50 mm in diameter shall be Class E uPVC
with rubber ring type joints.

i) All bends shall be uPVC Class E type fittings with rubber ring joints.

i) All other fittings such as T-pieces, flanges, etc. shall be bitumen dipped cast iron rubber ring jointed fittings.

iv) No solvent weld type fittings will be allowed.

v) All castiron fittings shall be coated and wrapped.

vi) All pipework shall be laid on a 100 mm sand-bedding cradle and covered with 300 mm sand before backfilling.
vii) All backfilling shall be to the Engineers specification and approval.

viii) Pipework trenching for flexible pipe bedding:

Area Minimum Main Fill
\Vehicle traffic 1100 Soilcrete
Under surface bed 600 Soilcrete
Other areas 900 90% MOD AASHTO

ix) All thrust blocks shall be cast between the pipe and the undisturbed trench material.

X) No concrete shall come into direct contact with the uPVC pipe. At the thrust blocks the bend shall be wrapped
with a "Densopol 80 HT tape" or equal and approved.

xi) All pipes shall be laid with at least 900 mm cover to the top of the pipe.
xii) Marker blocks to standard detail shall be installed at all tees or changes of directions.

xiii) HDPE pipe connections to uPVC pipes up to 50 mm diameter can be done by means of SG iron manufactured
saddles with the appropriate gaskets and cadmium plated bolts and nuts.

xiv) All pipe crossings under traffic areas shall be backfilled with soilcrete and compacted as specified.

xv) All pipework shall be pressure tested with all joints uncovered, to the satisfaction of the Engineer.

xvi) Any pipe buried shall have at least 900 mm cover and steel pipes shall be coated and wrapped with approved
corrosion protective material and tested in the presence of the Engineer.

3.4. Pipe Supports, Hangers, Anchors and Brackets

i) All pipe hangers, brackets, supports, stanchions, and anchors shall be designed, supplied, and installed by the
Fire Contractor in accordance with Section 6 (Hanging, Bracing and Restraint of System Piping) of the NFPA 13
Standard for Installation of Sprinkler Systems - latest edition.

i) All pipe hangers, brackets, hanger rods, fasteners, supports, stanchions, and anchors shall be designed
considering the following:

Maximum Distance Between Hangers (m) for Difference Pipe Diameters (mm)

Pipe Description 20 25 32 40 5O |5 80 (100 [125 150 [200
Steel pipe except threaded light-wall 3 36 36 45 K45 45 45 45 K45 45 @45
Threaded light-wall steel pipe NA 3.7 37 37 [B7 B7 NA |NA NA |NA |NA
Copper tube 24 24 3 3 37 37 B7 W45 W45 45 45
CPVC 1.7 (18 2 21 24 R7 8 N/A  INJA  N/A  |N/A
Polybutylene (IPS) NA 1.1 14 (15 1.8 INA |NA |NA NA NA |NA
Polybutylene (CTS) 09 1 1.2 1.3 (1.6 |NA |NJA |NJA NA NA |NA
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Ductile iron A NA A INA A NA B is VA s s |

These spans may be exceeded when clearly necessary, provided the working stress in the longitudinal axis plus bending stress,
does not exceed 69 MPa.
i) Components of any pipe support shall be securely attached to each other by means of bolts or threaded rod with
nuts and washers.

iv) All components of all pipe supports shall be galvanised.

v) All support components shall be true to shape and free from sharp corners. All boltholes shall be accurately
located and free from distortion.

vi) Pipe supports shall be capable of withstanding loads equivalent to the relevant proof test loads as listed in the
SANS 10287 table 5, as amended.

vii) The proof test load shall not cause failure or damage to the hanger assembly. Test loads shall be applied to pipe
clips using appropriately sized mandrels.

viii) Critical movement in hanger assemblies shall be taken up by the pre-measurement load indicated in the table,
before final proof test loads are applied. Test loads shall be applied gradually without any sudden change in
magnitude.

iX) The final method of supporting all of the piping shall be approved by the Engineer and shall have been tested by
an approved authority to comply with the stress loadings of this specification.

3.5. Use of Denso type

Where Denso protection is required, the following specifications must be adhered to:

e Piping to be prepared using Denso Primer, Denso HT Inner Wrap and Denso PVC Outer Wrap.
e Fittings and pipe work other than cast iron must be hot dip galvanised prior to wrapping.

e Denso HT shall be applied by hand and wrapped in a clockwise direction with a minimum 55% overlap; Two
layers shall be applied.

e Denso PVC Outer Wrap must be wrapped in an anti-clockwise direction with a minimum 25% overlap, over
the second Denso layer.

e Buried flanges are to be encapsulated in Denso Mastic prior to the application of the Denso HT tape; and

e The wrapping of pipework must extend at least 150mm above finished ground level and be secured with
bandit strapping. In such cases, the PVC tape must be painted with an appropriately compatible ultraviolet-
resistant paint.

3.6. Pressure Testing

i)  All piping shall be pressure tested before being taken into use and this test shall be withessed by the Engineer.

i) The Fire Contractor shall provide two pressure tests to the entire system. The first test shall consist of a
compressed air test to a minimum pressure of 1 000 kPa. The second pressure test shall consist of a water test
to a minimum pressure of 1 600 kPa and shall only be performed once the complete system has been installed
and inspected and approved by the Engineer. The water to be used for the water pressure test shall be sterilised
as described in this specification. On completion and approval of the water pressure test, the system shall be
drained and flushed and only filled with approved water from the completed water supply system on approval
from the Engineer.

i) For water tests, completed sections of the pipe installation shall be filled with water after all outlets have been
plugged, sealed, or closed. The section of pipe shall be hydraulically pressure tested by means of a suitable
manually operated or mechanically driven pressure pump. A pressure of at least 1.5 times the working pressure
of the class rating of pipes or fittings, with a minimum pressure of 1 600 kPa shall be applied for a period of time
specified in the specifications or as recommended by the manufacturers.

iv) Tests shall not be performed against closed valves.

v) Leakages that occur shall be measured and calculated and checked against the allowable losses.
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vi) For underground pipe installations, if the completed section of pipe complies with all specifications and passes
the tests and inspection, it could be approved and the Fire Contractor may be instructed to backfill the open
sections of trench at the joints and connections, where applicable. The Fire Contractor shall then proceed to build
all the valve chambers, inspection chambers, etc.

3.7. Sterilisation of Fire Water Systems

i) Pipe systems including all fittings shall be completely and fully sterilised before taken into use. The pipe system
shall be filled with potable water chlorinated to a concentration of 15 mg of chlorine per litre of water. The
chlorinated water shall remain in contact with the inner surface of the pipeline for a period of not less than 24
hours. The pipe system shall be filled with chlorinated water in such a manner that no chlorine shock is created,
or air is trapped in the pipeline.

ii) At least 14 days prior to the commencement of sterilising, the Fire Contractor shall submit full details of the
proposed method of sterilising the pipeline to the Engineer for his approval.

iii) The cost of water for filling the pipeline for sterilising shall be borne by the Fire Contractor.

iv) The Fire Contractor shall provide all necessary materials, tools, equipment, and labour necessary to sterilise the
pipeline. After sterilising the pipeline, the Fire Contractor shall, at no extra cost, empty the pipeline and dispose
of the water in a manner approved by the Engineer.

v) The Fire Contractor may use the following products as a source of chlorine:

e Chloride of lime yielding 33% free chlorine by mass,
e Calcium hypochlorite yielding 70% free chlorine by mass, or
e Chlorine gas applied by chlorinator.

vi) Once sterilisation is completed, an approved water quality test shall be carried out to a minimum number of 10%
of the total water points. These shall be randomly selected, evenly spread and marked on drawings. These tests
shall include a full bacteriological test. Test results shall be handed to the Engineer. Test results shall be included
in the O&M manuals. Each abortive test shall be for the Fire contractor's account.

4. FIRE SIGNAGE

The general escape route and fire protection equipment signage shall comply with the requirements in SANS 1186, as
amended, in terms of type, dimensions, colour and material.

4.1. Installation

All signs shall be free from rough and sharp edges, warping, dents, cavities, and other surface irregularities. Signs shall
not be prone to fading. Coated surfaces shall be smooth, and free from grittiness, runs, sags, wrinkles, brush marks, and
orange peel.

Fire signage shall be provided in the general positions as indicated on the Fire Protection drawings, however, are to be
confirmed with the Engineer prior to procurement and installation, and shall:

e Beclearly visible and by no means obscured by permanent or temporary obstructions,

e notcreate a hazard,

e Be placed where it can be seen readily and where it will provide optimal warning, and

e Be manufactured from the most effective materials for protection against corrosive elements in an area of
corrosive chemicals and substances.

5. EIRE DETECTION

5.1. System Design & Installation

The entire system shall be configured to meet the requirements of a type L2/M system as per SANS 10139:
The System shall comprise of an analogue addressable panel with microprocessor-based fire alarm control equipment to

offer flexibility in both design and operation. The System shall be of modular concept for easy tailoring of system design,
to meet the full requirements of this project.
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The complete facility shall be protected by a fully Analogue Addressable Fire Alarm System. A range of smoke detectors,
manual call points, control relays and sounders shall be installed throughout the building.

5.2. Fire Alarm Control Panel

The Main Control Panel will be equipped with sufficient loop cards to meet the needs of the entire project. There shall be
sufficient spare capacity to cater for at least the full requirement plus 20% spare.

The FACP shall incorporate a number of features to allow easy operation through a user-friendly menu. It shall have a
Graphical LCD display and non-tactile membrane-type switches/keypad in durable plastic. For reliability, it shall have its
own on-board circuit protection and multiprocessor architecture. The keypad shall include means to enter two minimum-
level passwords to prevent unauthorized manual control. The system shall be on and off-site programmable by using the
keypad and, also by connecting a PC to the communication port on the main processor/display board. The system will be
capable of providing fire, fault, action, supervisory, disable and monitoring facilities.

The FACP shall be fully configurable and expandable at the owner’s site without the need for a handheld programmer. All
the configurations shall be done by the control panel.

The FACP shall be of modular construction, capable of monitoring 2 monitored detection loops. Each loop shall be
capable of accommodating a minimum of 127 addressable devices. It must be possible to add extra 2 loop expansion
boards.

Each loop length maximum of 1.2km
Detectors (Smoke, heat, flame), manual call points, modules, and sounder strobe shall be connected on the same two-
wire loop.

Each device and zone shall have its own 40-character text message allocation; also each device shall be linked to a
software zone. Can be the device detailed and type, sensitivity and address on the control panel.

The Main FACP shall be capable of a minimum of 32 zone indications per panel and have 3 common 1-amp rated sounder
circuits and 2 common 1-amp rated auxiliary relay contacts. The Panel shall have 32 programmable contacts on the front
facia for use in controlling plants such as lifts, air-conditioners and pumps. The panel shall have an internal event printer;
this shall be mounted within the same enclosure. The printer shall have the facility to be programmed to print alarms only;
failure of the printer must not affect any other part of the system.

The FACP shall have a one-man walk test facility to periodically test the detectors without having to continually manually
reset from the panel. The test feature shall have a silent mode option.

The FACP shall automatically program to switch the sounders to Day/Night mode whereby any alarm condition is
recognized outside normal hours shall provide an evacuation signal throughout the entire premises.

The FACP shall have an internal memory lock to prevent unauthorized data entry and shall also have a 2000-memory
event log for system information which shall be stored in non-volatile memory.

The FACP shall have the facility to network on Fibre Optic to other panels and repeaters, while communication to colour
graphics shall be via RS232.

Alarm and faults shall be indicated as for a fire alarm via the LCD along with an associated LED and printer. A buzzer shall
sound in the event of an alarm, pre-warning of fault.

The FACP shall have a verification facility to delay acceptance of alarms until they can be confirmed and shall meet the
applicable standard. All the devices in the zone can be configured for verification through the panel. Manual call points or

contact devices connected to a loop will be separated and will not be verified.

In the event of a fire alarm, the FACP unit shall operate the alarm signal throughout the building in accordance with the
cause and effects and any additional requirements laid down by the Local authorities:

e Signal the local authority fire brigade via Auto Dialler/GSM
e Activate all control by event function related to the alarm
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e Signal to graphic monitoring station
e Release door with hold-open device shall be signalling to release on the affected floor.
e Operate fire dampers, and shut down HVAC, and general exhaust fans.

The Batteries and charger shall maintain the entire system, plus 20% for a minimum period of 24 hours standby in the
event of mains failure. After 24 hours have elapsed the system shall be capable of initiating a full global alert and
evacuating for a minimum period of 30 minutes.

The system shall be capable of handling a minimum of 64 networked panels.

The network shall be peer-to-peer with each panel generating commands to other panels as required. The network shall
be fibre optic wiring up to 1.2km between two panels.

Each control panel shall operate independently by performing its own specific control, alarm supervision and history
gathering. A system which requires a master or slave is not acceptable.

5.3. Repeater Panels (If Applicable)

A Repeater panel shall be connected via fibre optic output and installed in the Mechanics Room on the Ground Floor.
The repeater panel shall have basic control, and have an LCD large display. The repeater panels shall be installed in
slim-line, aesthetically pleasing enclosures.

5.4. Intelligent Photoelectric Smoke Sensor

The Photoelectric Smoke Sensor shall operate on a ‘Fuzzy Logic Technology’, by the use of a minimum of an 8-bit
processor, to enable the sensors to store and analyse fire scenarios, thereby reducing susceptibility to false alarms and
improving the sensitivity. The sensitivity of the device shall be variable. The device shall compress with remote indicator
output. The addressable code for the device shall be static and located in the base.

The detector shall be capable of the features: sounder /strobe base at a minimum of 85dBA or isolator base. The detector
base shall have no electronic circuit and shall include a separate twist-lock base.

5.5. Manual Call Points

The Manual Break Glass Call Point shall have a response time of less than 1 second and shall have a very low standby
current, incorporating a status LED, which flashes when polled or is continuously lit when operated. An additional set of
volt-free change-over contacts shall be incorporated for additional local signalling as required. The addressable code for
the device shall be electronically programmed and stored in the sensor and be non-volatile. The addressable code for the
device shall be static and located in the base.

5.6. Addressable Monitor Module (If Applicable)

The Monitor shall be installed to interface the Annunciator Panel in the Fire Hose Reel Pump House to monitor the pump
conditions: Pump Run, Pump Fail, Low Battery etc, and supervisory tamper switch. All field wiring to be fully monitored
for alarm and fault conditions. The interface shall be designed for 15t fix of the back plate will all terminations and be free
of all electronics. The intelligent interface shall be installed at the commissioning stage. The addressable code for the
device shall be electronically programmed and stored in the sensor and be non-volatile. The programming of this code
shall be facilitated by a digital electronic hand-held device. This unit shall have 16 inputs and 2 outputs.

5.7. Addressable Interface Module

The Interface shall have a relay input with NO and NC volt-free contacts, these shall be separately driven under the control
of the fire alarm panel. The output relay shall be rated to switch up to 1A 120V AC. A single input shall be provided with
open and short circuit monitoring, which shall enable monitoring for confirmation signal that the plant under control has
operated. If the relay has not operated within a programmed period of time a specific fault shall be generated.

The interface shall be designed for 1t fix of the back plate will all terminations and be free of all electronics. The intelligent

interface shall be installed at the commissioning stage. The addressable code for the device shall be static and located
in the base.
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5.8. Circuit Isolator

The short circuit isolator shall be installed at least every twenty devices and or each separate fire zone and between floors.
The circuit isolator shall be used to protect the installation wiring in the event of a short in the cables. Should a fault occur
the isolator shall automatically disconnect the loop either side of the short, the control panel shall recognize this
disconnection and shall communicate in both directions. This process will enable a limited number of devices to be off
line whilst the fault is being investigated and repaired. Once the short is removed the isolators shall automatically reinstate
the loop connection. The isolator shall incorporate an LED, which illuminates when the short is detected on the loop circuit.

5.9. Addressable Remote Sensor Indicator

Remote Indicators shall be installed at the Fire Hose Pump House and at another location determined on site. The remote
indicators shall be linked to any number of detectors within the given location. The remote indicator shall be installed in a
clearly identifiable location. The remote indicator shall fit onto a standard electrical accessory box.

5.10. Sounder Base

The sounder shall be loop powered low-profile design and shall incorporate an individual loop address; the unit shall neatly
be incorporated within the sensor to ensure aesthetics are maintained. The sounder shall be rated 89dBA at 1 meter and
30 units per loop. The addressable code for the device shall be stored in the sounder and be non-volatile. The programming
of this code shall be facilitated by a hand-held device.

5.11. Sounder-Strobe Base

The sounder shall be loop powered low-profile design and shall incorporate an individual loop address; the unit shall neatly
be incorporated within the sensor to ensure aesthetics are maintained. The sounder shall be rated 90dBA at 1 meter and
30 units per loop. The addressable code for the device shall be static and located in the base.

5.12. Sounder & Strobe Loop Powered

The sounder and strobe shall be sited on the loop; surface mounted and shall incorporate an individual address. The
sounder shall be rated 97 dBA at 1 meter and 30 units per loop. The addressable code for the device shall be static and
located in the base. Weather resistant version should be utilized for external applications.

Addressable Sounder and Strobe Separate 24V

The sounder and strobe shall be surface mounted and shall incorporate an individual loop address, the addressable code
for the device shall be static and located within the base. Weather resistant version should be utilised for external
applications.

5.13. Intelligent Power Supplies

The specialist shall determine how many distributed power supplies shall be required for the complete project. Each power
supply shall be fully monitored by the fire detection system for:

e Mains Healthy

e Mains Fail

e Charger Mail Function (Low Voltage)

e Batteries Mail Function (Low Amperage)

The Batteries and charger shall maintain the full load of the connected load, plus 20% for a minimum period of 24 hours
stand-by, in the event of mains failure. After 24 hours has elapsed the system shall be capable of initiating a full global
alert and evacuate or operation of all equipment reliant on the PSU for its supply for a minimum period of 30 minutes.

5.14. Electrical Installation

The Fire Alarm system shall be installed used fire rated cable. The fire rated cable shall be a minimum of 0.8 mm and
shall be red Low Smoke and Fume (LSF) outer sheaf. The Fire rated capable shall be clipped directly to the building
fabric for single and double cable runs. The Clips shall be fire rated metal with a LSF Coated Red finish. The clips shall be
fixed suitably and shall be no greater than 300mm between fixings. Where there are more than 2 cables,
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the cables shall be installed on a suitable galvanized tray or in trunking. Where cables run below 2.4
meters from the finished floor level then all cables shall be installed within galvanized conduit.

Correct corresponding termination devices and boxes shall be used. All devices shall be terminated
using a compression lock gland coloured red manufactured in LSF material. Where devices are fixed
surface a suitable LSF shroud shall be used.

Before any devices are connected the contractor must fully demonstrate and prove the quality of the
installation for loop integrity, continuity, resistance and capacitance.

The system specialist shall install all devices, this shall include 2™ fix and 3" fix. Prior to completion of
the project, the system specialist must demonstrate the entire system to the approval of the Consultant.
The entire system shall have been 100% tested independently prior to the demonstration to the
Consultant. Should any items fail during the test a new and complete 100% re-test shall be carried. The
specialist will be responsible for any costs involved with re-testing the system.

The system specialist will be responsible for providing complete and detailed manuals for the entire
system. The manuals shall be fully detailed and shall describe the operation and function of each part
of the system.

5.15. Drawings & Approval

Suitable layouts for the required installation are attached hereto.

The successful Tenderer shall take cognisance of other disciplines such as air conditioning ducts and
equipment, lights etc, and shall consult the Main Contractor regarding these before submitting his/her
detailed drawings to avoid any clashes with other services. Approval by the Engineer for the detailed shop
drawings shall not absolve the Contractor from responsibility in respect to the accuracy of his dimensions
and the potential clashes with other services. The Tenderer ensure that all measurements in the shop
drawings have been checked on-site prior to installation.

5.16. Commissioning & Testing

The various detection and alarm systems and interfaces shall be fully commissioned, and the Tenderer
shall allow for at least 2 training sessions with client-appointed personnel after the Hand-over tests are
completed.

5.17. Operating & Maintenance Manuals

Full installation, operating and maintenance instructions shall be supplied in triplicate with each system
and shall include schematics and detailed wiring drawings with a full component list indicating component
values and sources of supply. Equipment will not be deemed accepted until such information is made
available to the Department.

5.18. Inspection & Maintenance

Tenderers shall provide and allow for a full inspection of the detection and alarm systems by the Engineer
before the Take-Over Date. Tenderers shall also provide and allow for three complete inspections with
alarm tests every three months and for alarm tests only on the 12" month. After the completion of the
12-month maintenance period, the Client may insist on entering into a comprehensive maintenance
contract with the installer for a period ranging from one to five years, at the sole discretion of the Client.

5.19. Guarantees

The complete installation shall carry a 12-month guarantee against defective materials and/or
workmanship from the Take-Over Date.
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