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ANNEXURE C - PART 1.1 
 

GENERAL CONTRACTUAL REQUIREMENTS 
 
1.1 TENDERS 
 
        The Tenderer shall acquaint himself fully with the terms of the specification, and ascertain 

that he is in full possession of all pages and drawings. Should any doubt arise regarding the 
interpretation of the specifications or drawings, or should any ambiguities or discrepancies 
appear therein, the Tenderer shall refer to the Engineer for clarification. 

 
        The Tenderer shall inspect all specifications and drawings, including architectural, structural 

and services design drawings, pertaining to the Works, and shall make the necessary 
allowance in his tender price for any extras and omissions which might occur as a result of 
the final detailed co-ordinated shop drawings. 

 
        Where additional work arises through imperfect comprehension and neglect to refer the 

matter to the Engineer, no extra will be certified for payment. 
 
1.2    TENDER DOCUMENTS 
 
        All tender documents shall be returned at the time of submission of tender. Failure to do 

so may disqualify a tenderer. 
 
1.3.    QUALIFYING CONDITIONS BY TENDERERS 
 
        Where completed tender forms are accompanied by letters or printed covers having 

printed standard conditions of tender, these conditions, when at variance with the 
conditions of this specification will be disregarded unless it is specifically mentioned in a 
covering letter which of these printed clauses shall take precedence. 

 
1.4    OFFERS OF ALTERNATIVE EQUIPMENT 
 
        Tenderers are at liberty to offer alternative items of equipment, but shall clearly state the 

manner in which their equipment deviates from each requirement of this specification, and 
their offer must be supported by full descriptive and/or illustrative literature. 

 
        Tenderers may put forward schemes differing from that specified, as an alternative, 

provided that a tender in accordance with the specification is submitted. Any alternative 
tender submitted must be accompanied by all necessary documentation required for 
adjudication. 

 
 However, Tenderers must tender strictly in accordance with this specification.  All 

alternative designs and/or equipment offers, as aforementioned, shall be identified in a 
covering letter in which the alternative(s) shall be detailed and an alternative tender price 
identified. 
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1.5    SCHEDULE OF TECHNICAL INFORMATION 
 
        Tenderers shall fill in all details on the schedule of technical information, where this 

accompanies the tender documents, and return it with their tender. The information given 
in the schedule will be regarded as an integral portion of the tender.  Failure to complete 
the Schedules of Information will result in the disqualification of the Tender submission.  It 
is imperative that the Schedules be filled in their entirety.  Entries such as T.B.A. (To Be 
Advised) will not be acceptable. 

 
1.6    DEFINITIONS 
 
        Where applicable, the terms "Employer", Architect", and "Principal Contractor" refer to the 

parties indicated on the cover page. The term "Subcontractor", shall mean the firm, 
person, or persons whose tender is accepted, and the term "Engineer/s" shall mean CPP 
Marepo Consulting Engineers, duly authorised on behalf of the Employer. 

 
        The term "Contract" shall mean equivalent to the terms "Work", "Works", and 

"Installations", and shall refer to all the work, materials, equipment, and labour, to be 
carried out, supplied, provided, and installed by the Subcontractor. 

 
 However referred to in this document, the Subcontractor shall at all times liaise with the 

Architect or Engineer through the Principal Contractor. 
 
1.7    ABBREVIATIONS 
 
        .1    South African 
 
              A.S.I.B.   Automatic Sprinkler Inspection Bureau 
 
              S.A.B.S.    South African Bureau of Standards 
 
  S.A.N.S South African National Standards 
 
              S.A.I.E.E.  South African Institute of Electrical Engineers 
 
 
        .2    British 
 
              B.S.        British Standard 
 
              B.S.I.        British Standards Institution 
 
        .3    American 
 
              A.S.A.       American Standards Association 
 
              A.S.T.M.   American Society of Testing Materials 
 
              F.I.A.        Factory Insurance Association 
 
              F.M.          Factory Mutual International 
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              N.B.F.U.    National Board of Fire Underwriters 
 
              N.B.S.        National Bureau of Standards 
 
              N.F.P.A.    National Fire Prevention Association 
 
              U.L.          Underwriters Laboratories 
 
1.8   SCOPE OF WORK 
 
 The whole of the work as indicated in the specifications and drawings and such extras as 

may be authorized shall be carried out by the Subcontractor. The specifications shall be 
read in conjunction with the accompanying drawings.  Tenders shall include such items as 
are specified but which may not appear on the drawings and vice versa. 

 
 The Tenderer will be deemed to have included all items for the proper operation of the 

work, notwithstanding that such items may not be referred to in the specifications or 
drawings, unless he specifically states in his tender that such items have been omitted. In 
such instances he shall submit a quotation at the time of tendering for the items omitted. 

 
 Where any statements or items in drawings in subsequent sections of the specification are 

at variance with corresponding statements in earlier sections of the specification, then the 
statement in the drawings and the later sections shall always take precedence. 

 
1.9   INSPECTION OF SITE 
 
        Before tendering, Tenderers shall visit the site and satisfy themselves as to the local 

conditions, the accessibility of the site, the full extent and nature of operations, the supply 
of conditions affecting labour, carriage, unloading, storage and safe custody of materials, 
workshop accommodation, the scaffolding, tackle and tools necessary for the execution of 
the contract generally, and shall make due allowance for these conditions in the price 
tendered. 

 
        The Tenderer is to obtain all information from the Principal Contractor, or if a Principal 

Contractor is not appointed, from the Architect or Engineer, on the method of carrying out 
the work, availability and nature of storage space, office space, hoisting facilities, working 
hours and any other matter which could influence the cost of carrying out the works. 

 
        Where extensions or modifications to existing work are involved the Tenderer shall satisfy 

himself on the manner in which such work can be co-ordinated with existing work and shall 
allow for extensions or modifications to the existing work during times which will result in a 
minimum of inconvenience to the Employer or parties to whom he is responsible. 

 
        No claim by the Subcontractor for additional payment will be entertained, which is 

consequent upon any misunderstanding, or the allegation that he was supplied with 
incorrect information by any person, or failing on his part to obtain correct information of 
the work, nor will any such misunderstanding, or the obtaining of incorrect information, or 
the failure to obtain correct information, relieve him from responsibility for the fulfilment 
of the Subcontract. Only written information furnished by the Architect or Engineer will be 
considered. 
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        The Subcontractor's attention is drawn to the fact that other Contractors will be working 

simultaneously in the same areas and no extras will become due to the Subcontractor for 
any inconvenience or interference resulting there from. 

 
1.10   VERIFICATION OF DRAWINGS AND DIMENSIONS 
 
        All drawings shall be regarded as diagrammatic, and all positions and dimensions shown on 

drawings are approximate, and shall be verified on site. No extra will be allowed for 
alterations which result from lack of verification of positions and/or dimensions. 

 
        The Subcontractor shall check with the Principal Contractor, before putting work in hand 

on any section of the work, that he is in possession of the latest drawings, and should any 
discrepancy be found between the Subcontractor's drawings as issued by the Engineer and 
those in possession of the Principal Contractor, the matter shall be referred to the 
Engineer. 

 
 Where apparatus and equipment have been indicated on drawings, dimensions have been 

taken from typical equipment of class indicated. The Subcontractor shall carefully check 
drawings to see that equipment will fit into the spaces provided and assume full 
responsibility for proper and accurate layout of equipment and materials specified and 
indicated on the drawings. 

 
        Location of apparatus and equipment indicated on drawings are approximate only, and 

shall be changed to meet architectural and structural conditions as required. A complete 
set of Architect's and Structural Engineer's drawings may be viewed in the offices of the 
Consulting Engineer. 

 
        The Subcontractor shall install apparatus and equipment in the manner and in the locations 

indicated on the drawings, avoiding obstructions, preserving headroom and keeping 
openings and passageways clear. Make changes in locations of equipment and materials to 
accomplish this. 

 
        Drawings are essentially diagrammatic to the extent that exact locations are not indicated. 

The Subcontractor shall carefully study drawings and premises in order to determine the 
best methods, exact locations, routes, building obstructions etc. and install apparatus and 
equipment in available locations. 

 
1.11   VARIATIONS 
 
        No deviations from the specifications, schedules or drawings shall be made by the 

Subcontractor without the written approval of the Engineer. For this purpose, the 
Subcontractor shall keep a triplicate book on the job where all variations shall be recorded. 
Copies shall be sent to the Architect and Engineer. 

 
        The Subcontractor shall attend on the Engineer when checking any variations and in 

preparation on accounts. 
 
        Except as provided for in the following sub-clause, the value of any additions or deductions 

shall be based on the scheduled rates where such rates are quoted. The value of such 
variations not covered by the scheduled rates shall be assessed where possible from the 
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rates quoted; in other cases the value shall be fixed by mutual agreement between the 
Subcontractor and the Engineer. 

 
        Where, in the opinion of the Engineer or the Subcontractor, a variation is of such a nature 

or magnitude as to warrant a separate quotation, then either party will have the right to 
demand such a quotation, provided that such quotation is based generally and wherever 
possible on the same rates as the original tender price. Such separate quotation shall be 
agreed upon and confirmed before the variations is proceeded with.  

 
        Where the Subcontractor is called upon to provide any extras to the contract, they shall be 

in accordance with the specifications. Extra work of a nature not referred to in the 
specifications shall be to the Engineer's approval and the standard of materials and 
workmanship shall be equal to that laid down in the specifications. 

 
        The Subcontractor shall confirm all verbal instructions given on site, and shall submit a 

statement showing the value of all extras and/or deductions not later than the 15th of the 
month following that on which the instructions for the variations were issued. 

 
        Rates quoted for variations shall include for all travelling expenses, travelling time, 

engineering, overheads, skilled labour plus assistant(s) etc. as will be necessary to effect 
the Variation.  No extra payments will be granted by reason of the establishment of the 
Subcontractor being remote from site, unless specific qualifications to the contrary have 
been made at the time of tendering. 

 
 Fully substantiated suppliers' costs, together with any other documentation pertaining to 

costs, must accompany all Variation Order claims. 
 
 Variations are not intended to create delays.  However, should a Variation have delay 

implications, inform the Engineer in writing at the same time as variation costs are 
submitted, or, where instructions are given before costing takes place, the Subcontractor 
shall inform the Engineer in writing immediately such instructions are received.  Where 
such written notification is not received at the time determined above, no subsequent 
claim for a delay shall be considered. 

 
1.12   PRIME COST ITEMS ("P.C. ITEMS") 
 
        Where P.C. items are shown in the Tender Form or referred to in the specification, they 

shall be purchased by the Subcontractor on instructions from the Engineer. Full 
documentation pertaining to the purchase i.e. order and invoice, shall be made available to 
the Engineer.  All discounts to the Subcontractor, other than settlement discounts, shall be 
passed onto the Client.  Any additional profit or other charges required by the 
Subcontractor in respect of P.C. items will be deemed to have been included in the Nett 
tender price. 

 
        On receiving instructions to purchase P.C. items, the Subcontractor shall satisfy himself 

before placing the order, that quantities and details are correct, and that such items 
present no difficulties from the point of view of installation or putting into operation. If the 
items are considered to be defective or unsatisfactory in any way, the matter shall be 
referred to the Engineer before the order is placed or installation commenced. 
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        The Subcontractor shall take delivery of all P.C. items, unpack, check, store, clean, 
assemble and install as directed. Having taken delivery of P.C. items, and having signed for 
their receipt in good order, the Subcontractor will be held responsible for them until 
installation is completed. 

        He shall, where necessary, call upon suppliers to comply with specifications where they 
have been issued, and for suppliers to make good any defects and implement any 
guarantees given. 

 
        The Subcontractor shall ensure that P.C. items are in sound working order when the work 

is handed over. 
 
1.13   PROVISIONAL SUMS ("P.S. ITEMS") 
 
        Where a provisional sum is shown in the Tender Form or referred to in the specifications, 

this shall be expended or used at the discretion of the Engineer. The Subcontractor shall 
make all payments against provisional sums, and shall include in his tendered price for all 
costs incurred and profit required for handling, installation and assuming responsibility. 

 
        Tenderers shall allow in their tendered price for taking delivery of all P.S. items, and 

assuming all responsibilities and providing all attention as detailed in the preceding clause 
on Prime Cost Items (P.C.'s). 

 
1.14   CONTINGENCIES 
 
        Where an amount for contingencies is included in the Tender Form, expenditure out of this 

sum shall only be made with the authority of the Engineer.  The contingency sum, whether 
in part or in whole, shall be deducted from the final account, wherein all variations shall be 
fully detailed. 

 
1.15   LOCAL AND GOVERNMENT REGULATIONS AND TESTS 
 
 The whole of the work shall be carried out in strict accordance with the "South African 

Standard Code of Practice for the Wiring of Premises" issued by the Council of the SABS / 
SANS.  The requirements of the Occupational Health & Safety Act 85/1993, the National 
Building Regulations as issued by the SANS-10400 of 2011, the local Municipal Regulations 
and By-laws, or such other relevant Regulations or By-laws which have the force of law, 
shall be complied with. 

 
 The onus will be on the Subcontractor to ensure that such regulations or requirements are 

complied with. Should such compliance entail a modification of the specifications or 
drawings, the matter shall be referred to the Engineer, before, or at the time of tendering.  
No claim for extras arising out of the need to comply with Regulations or By-laws will be 
considered. 

  
 The Subcontractor shall make all necessary arrangements for installation tests and 

inspections by the authorities concerned and allow for and pay the fees legally due.  Any 
additional inspection or test fees arising out of the need for partial occupation may be 
charged as an extra, unless it is specifically stated elsewhere in the specification that the 
work is to be handed over in stages.  Any instruments or equipment required for such tests 
shall be provided by the Subcontractor. 
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1.16   APPROVED MATERIALS, QUALITY AND METHODS OF  
 EXECUTION 
 
 Where the term "approved" is used, it shall mean approved by the Engineer in writing. The 

terms "or equal", or "equal and approved", and "or other approved", shall mean that 
written approval must be obtained by the Subcontractor or suppliers for the use of any 
unspecified alternatives.  Such approval shall not relieve the Subcontractor of responsibility 
in regard to guarantee and compliance with the specification, or meeting the requirements 
of authorities having jurisdiction.  Where brands are named, the Subcontractor may supply 
equipment of equal quality, provided such equipment has been approved in writing before 
installation. 

 
 The whole of the work shall be carried out with the best possible materials and 

workmanship, and shall be to the satisfaction of the Engineer, who reserves the right to 
demand the alteration, without extra charge, of any work which is not carried out in a neat 
and workmanlike manner and in accordance with best engineering practice. 

 
 All equipment shall be new and of most recent design.  Materials shall comply with the 

requirements and recommendations of the relevant SANS / N.F.P.A. / Manufacturers / 
Suppliers’ standards. 

 
 No extra payment will be allowed where materials or methods of execution, not approved 

by the Engineer, are found unsuitable and have to be replaced or altered. 
 
 All work shall be carried out under the constant skilled and competent supervision of a 

responsible representative of the Subcontractor.  This representative shall have authority 
to receive instructions on behalf of the Subcontractor.  All workmen shall be specialists in 
the work for which they are employed. 

 
1.17   PROGRESS OF WORK 
 
        Work shall at all times be commensurate with the general progress of the building, and 

where partial occupation of the building is required during building operations, the 
Subcontractor shall arrange his construction activities accordingly. 

 
        Where temporary work becomes necessary due to delays in delivery and/or installation of 

material, or lack of diligence on the part of the Subcontractor, no extra payment will be 
granted for such temporary work. 

 
1.18   CO-OPERATION 
 
        Immediately on acceptance of this tender the Subcontractor shall contact the Principal 

Contractor and arrange for such plantrooms, concrete bases, timber frames, sleeves, 
plinths trenches, channels, chases, floor ducts, openings in slabs or walls, casting in of 
tubing or pipework, and for the building of equipment as may be necessary. 

 
The Subcontractor shall ensure that all work associated with the installation, which is 
specified or scheduled to be performed by the Principal Contractor, e.g. building 
plantrooms, concrete or masonry bases, timber frames, information on recesses and 
surrounds for boards or heaters, provision of pipes and sleeves for service cables, slots, 
ducts, chases, and building in of ducts, etc., is put in hand in good time. The Subcontractor 
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shall furnish the Principal Contractor with such information as he may require in 
connection with these items, and shall deliver in good time any equipment which has to be 
built in by the Principal Contractor. 

 
        The onus shall be on the Subcontractor to see that these provisions are effectively made at 

the correct time, and shall at all times ensure closest co-operation with the Principal 
Contractor. 

 
        Equipment susceptible to damage by building operations shall only be fitted on advice of 

the Principal Contractor that heavy building has ceased. No extra payment will be allowed 
for damage resulting from failure to observe the preceding instructions. 

 
        If through delays, neglect, lack of diligence, or incompetence on the part of the 

Subcontractor, the Engineer is involved in an extra ordinary number of visits to site, due 
notice will be given to the Subcontractor of intention to charge for such extra expenses as 
may be incurred by the Employer on this account, and the appropriate deduction will be 
made from invoices due to the Subcontractor. 

 
1.19   PUBLICITY AND ADVERTISING 
 
        The Subcontractor shall not make any statements about his work under this subcontract 

without obtaining prior release from the Architect, the Engineer and the Principal 
Contractor. 

 
1.20   WORKING HOURS 
 
        Unless the Works programme requires otherwise, the Subcontractor shall work the same 

hours as the Principal Contractor and any deviation from this general rule must be agreed 
upon with the Principal Contractor beforehand. 

 
1.21 SAFETY 
 
        The Subcontractor's attention is drawn to the necessity to comply with all safety 

regulations in force on the site and he must also comply with all the requirements of the 
Occupational Health & Safety Act, Act 85/1993, as amended. The Subcontractor shall notify 
the Principal Contractor in writing who the "Responsible Person" is in terms of the above 
Act. Work will not be allowed to commence until this has been done. The "Responsible 
Person" will be required to liaise with the Principal Contractor's Safety Officer at all times. 

 
1.22   PROTECTION OF WORK AND INSURANCE 
 
        The Subcontractor shall take all steps necessary to protect the work against damage by his 

employees, by others, and by the elements or extraneous causes in all stages of execution, 
and shall cover himself as far as possible, against such risks by insurance. He shall 
furthermore indemnify the Employer against all damages which may arise directly or 
indirectly from his performance of the work. 

 
1.23   SITE ACCESS 
 
        The Subcontractor will be given access to the site through certain entrances only during 

working hours, unless otherwise agreed from time to time. 
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        The Principal Contractor will direct the Subcontractor to use certain routes on site and 

within the buildings and the Subcontractor will not be permitted to use any other routes. 
 
        The Principal Contractor reserves the right to search all personnel and all vehicles entering 

and leaving the site.  
 
        No plant, material or equipment shall be removed from the site without the prior approval 

of the Principal Contractor. 
 
1.24   IDENTIFICATION OF PERSONNEL AND EQUIPMENT 
 

Subcontractor's personnel and equipment shall be readily identifiable on site. 
 
        A suitable colour coding or other means of identification shall be agreed upon with the 

Principal Contractor for immediate application. 
 
        The Principal Contractor reserves the right to order the removal from the site of any 

personnel or equipment not conforming to the identification requirements. 
 
1.25   GENERAL WORK ON SITE 
 
        In addition to anything else that may be called for in the Subcontract, the Subcontractor 

shall arrange at his own expense for the following: 
 
        .1 Off-loading, loading, rigging to the satisfaction of the Principal Contractor, storing, 

transfer, watching and protecting of all supplies, materials and equipment at all 
locations on or about the site, including protection against pilferage. 

 
        .2    Watching, protecting against theft or damage and making good his work until such 

time as his work is taken over by the Principal Contractor. 
 
        .3    Maintaining his working areas in a clean and workman-like manner during the 

installation of this work and making good to other trades damaged by him. He shall 
remove all his rubbish as it accumulates both from the areas of work and from the 
site. 

 
        .4    Telephone service. 
 
        .5    Provide for any cabling, piping, etc. required for the operation of his tools and 

equipment from main distribution centres or connection points provided by the 
Principal Contractor. 

 
        .6    Provide for any lighting that may be required in addition to the general lighting which 

the Principal Contractor will provided  
 
        .7    Office accommodation and maintenance thereof for his own requirements. 
 
        .8    Storage sheds and any fencing or sub-division of storage areas. 
 
        .9    Relocation of office and storage facilities as may be required from time to time. 
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1.26   SUBCONTRACTOR'S STAFF 
 
        The Subcontractor's Management and Engineering staff shall at all times throughout the 

course of the construction properly supervise the Subcontract and be represented on site 
constantly by a fully responsible representative acceptable to the Engineer and Principal 
Contractor, having previous experience in carrying out works of the nature concerned. 
Such Subcontractor's representative shall be fully authorised to represent and act on 
behalf of his Principals in all matters relating to this Subcontract. He shall attend personally 
all meetings the Principal Contractor may call for at regular or irregular intervals. Only he or 
his authorised representative shall sign all correspondence from the Subcontractor to the 
Principal Contractor. The Subcontractor shall employ as many experienced engineers, 
foremen and workmen, especially trained in several trades, as may be necessary for the 
purpose of the Subcontract, and shall be bound to remove from the site any 
representative, foreman or work-man to whom the Engineer or Principal Contractor may 
reasonably object, by reason of any failure, neglect, in-competence, improper conduct or 
bad workmanship executed by or under the supervision of such person. 

 
1.27   CO-ORDINATION OF WORKS 
 
        The Principal Contractor is responsible for the pre-planning and co-ordination of the whole 

of the works. 
 
        This requires the closest co-operation between the Principal Contractor and all 

Subcontractors. 
 
 In consideration of this requirement the Principal Contractor may provide on the site 

sufficient office space to accommodate the engineering and planning staff of all 
Subcontractors connected with this co-ordination and planning. 

 
        The Subcontractor shall delegate staff sufficient in number and of satisfactory standard to 

such office to enable him to meet the following requirements: 
 
         .1   Detailed engineering including component and equipment engineering in working 

assembly, in conformance with the concept of the specification. 
 
        .2    Programming and planning of his own work to fit in with the programme of other 

Subcontractors all of which will be incorporated in the Principal Contractor's overall 
programme. 

 
        .3    Issue directives relative to any aspect of construction means, methods, techniques 

and sequences or procedures for safety precautions and programmes in connection 
with the work. 

 
        .4    Advise the Principal Contractor regarding occupation before beneficial use. 
 
        .5    Maintain at the site for the Architect, Engineer, Principal Contractor one copy of all 

working drawings, specifications, addenda, approved shop drawings, variation orders 
and other modifications, in good order and marked to record all changes made 
during construction. 
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              This documentation shall be available to the Architect, Engineer and Principal 
Contractor at all times. 

 
        .6    Prepare and submit materials and equipment lists. 
 
      .7    Participate in the preparation of co-ordinated shop drawings where required for the 

Works. 
        .8    Submit samples, if called upon to do so, of equipment or individual components for 

examination or testing. 
 
        .9    Prepare "as-built" drawings. 
 
        .10  Produce Spare Parts Information, Operating Instructions and Maintenance Manuals. 
 
        .11  The Subcontractor shall prepare and make available to the Engineer and the Principal 

Contractor at all reasonable times, the following information or any other 
information not listed here which may assist the Engineer and the Principal 
Contractor to inform themselves about the status of the Subcontractor's activities. 

 
               .11.1  Schedules of material and equipment required for the Works combined with 

a time schedule setting out in detail: 
 
                      a)  When required on site to meet the Subcontractor's detailed 

programme. 
 
                      b)   Delivery time. 
 
                      c)   Date by which order has to be placed. 
 
                      d)   Whether or not the item has to be approved by the Engineers. 
 
                      e)   Date required for submission to the Engineers for their approval. 
 
                      f)    Whether of local manufacture or imported. 
 
                      g) Whether standard item or special manufacture. 
 
               .11.2  All orders placed (except for there prices). 
 

             .11.3  Follow-up system to control that orders are executed on time combined 
with forwarding information where applicable. 

 
              .11.4  List of construction equipment required for the execution of the Subcontract 

Works. 
 
              .11.5   Anticipated labour force broken down into the various categories of artisans 

and unskilled personnel. 
 
              .11.6 Anticipated production output in Rands per month summarised in a cash 

flow diagram. 
 



ANNEXURE C - 12 
 

SABC RADIO PARK DUAL UPS SOLUTION:- ANNEXURE C  

Fire Protection General and Detailed Technical Specifications 

 

              .11.7   Schedule of shop drawings to be prepared with dates for required 
submission to and approval by the Engineer and Principal Contractor. 

 
        .12 Preparation of detailed schedule for information required from the Architect or 

Engineer. 
 
       .13 Prepare, maintain and keep up to date a filing system for shop drawings and samples 

submitted for approval. 
 
        .14 Supervise work on site in respect of its execution in accordance with the co-ordinated 

shop drawings and specifications (quality control) and with regard to progress. 
 
          .15 Co-ordinate the testing, start up and trial operations with other Subcontractors. 
 
         .16 Co-ordinate equipment selection with other Subcontractors to ensure uniformity of 

equipment wherever possible. 
 
         .17 The Subcontractor shall advise the Principal Contractor immediately of any matters 

which may adversely or otherwise affect the construction programme and steps that 
have or will be taken to remedy the situation. 

 
         .18 Advise the Engineer, or after completion of the work the Employer on all technical 

and economic aspects of work under the Subcontract. 
 
         .19 Measure work done and prepare monthly claims for payment. 
 
  .20 Supervise and record results of acceptance tests. 
 
     .21 The Subcontractor shall pay the Principal Contractor his share of the cost of 

construction and maintenance of the office accommodation and facilities provided 
for the co-ordination of works. 

 
1.28 SUBCONTRACTOR'S PROGRAMME 
 
 All detailed programmes shall be subject to an integrated with the Overall Construction 

Programme. 
 
        The Subcontractor's detailed programme shall be established in full co-operation with the 

other Subcontractors in accordance with the provisions of Clause 4.1.27 "Co-ordination of 
Works" and shall be completed within 14 days of signing of the Subcontract or as 
otherwise agreed with the Principal Contractor whichever is agreed upon. 

 
        This detailed programme will, as from its acceptance by the Principal Contractor, constitute 

the programme under this Subcontract Agreement and shall be strictly adhered to. 
 
        In consideration of the Works as a whole, this detailed programme will be updated from 

time to time as progress in general requires. No claim for any extras will be entertained 
arising from such updating of the detailed programme. 

 
        Failure of any one or more of the Subcontractors employed on the site to meet the 

detailed programme shall not render the Principal Contractor liable to claims from other 
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Subcontractors in excess of that which the Principal can recover from the defaulting party 
on their behalf. 

 
        Wherever such default does not affect the Principal Contractor, settlement shall be made 

between the parties concerned. 
 
1.29 SIZE LIMITATIONS 
 
        Before ordering any items of equipment or materials and before commencing any 

manufacture, but in any case not later than 14 days after signing of the Subcontract, the 
Subcontractor shall submit to the Principal Contractor his detailed requirements with 
regard to access to the site and within the Works to its final location of bulky and/or heavy 
items. 

 
        Wherever such requirements cannot be reasonably accommodated by the Principal 

Contractor, the Subcontractor shall arrange for such items to be reduced in size and/or 
weight or, such equipment shall be supplied in broken down form. 

 
        In the event of late delivery of any items requiring special consideration with regard to 

access, the Subcontractor will be held entirely responsible for any additional costs incurred 
by himself, the Principal Contractor and any other party. 

 
 Should any uncertainty exist on any aspect of access, the Tenderer shall draw this to the 

attention of the Engineer in writing at the same time as tenders are submitted, failing 
which, all allowances shall be deemed to have been made by the Tenderer. 

 
1.30 SHOP DRAWINGS AND SAMPLES 
 
        Shop drawings are drawings, diagrams, illustrations, schedules, performance charts, 

brochures and other data which are prepared by the Subcontractor, manufacturer, supplier 
or distributor, and which illustrate some portion of the work, and also all drawings, 
diagrams, etc. which will have to be prepared to co-ordinate the Subcontractor's work with 
all other works and shall be prepared timorously for the execution of works and where 
necessary, for the approval by the Architect or Engineer. 

 
        Samples are physical examples furnished by the Subcontractor to illustrate materials, 

equipment or workmanship and to establish standards by which the Works will be judged. 
 
        After receiving tentative approval of the items in the materials and equipment lists, the 

Subcontractor shall submit to the Architect and Engineer through the Principal Contractor 
complete shop drawings and such other descriptive data as may be required by the 
Architect, Engineer or the Principal Contractor to demonstrate compliance with the 
contract documents. 

 
        Shop drawings shall be submitted grouped together as required by the Architect, Engineer 

or Principal Contractor to demonstrate that items covered by such submission have been 
properly co-ordinated and will function properly with other items forming one assembly or 
system. 

 
        The Subcontractor shall review, stamp with his approval and submit, with reasonable 

promptness and in orderly sequence so as to cause no delay in the work all shop drawings 
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and samples required by the Architect, Engineer and Principal Contractor. Shop drawings 
and samples shall be properly identified as specified, or as the Architect, Engineer and 
Principal Contractor may require. By approving and submitting shop drawings and samples 
the Subcontractor thereby represents that he has determined and verified all field 
measurements, field construction criteria, materials, catalogue numbers and similar data, 
and that he has checked each shop drawing and sample with the requirements of the 
Works and Subcontract. 

 
       The Architect and Engineer will review and approve shop drawings and samples submitted 

through the Principal Contractor with reasonable promptness so as to cause no delay, but 
only for conformance with the design concept of the project and with the information 
given in the Contract Documents. The Architect's or Engineer's approval of a separate item 
shall not indicate approval of an assembly in which the item functions. 

 
        The Subcontractor shall make any corrections required by the Architect, Engineer or 

Principal Contractor, and shall re-submit the required number of corrected copies of shop 
drawings, or new samples, until approved. 

 
 The Subcontractor shall direct specific attention in writing on resubmitted shop drawings 

to revisions other than the corrections made by the Architect, Engineer or Principal 
Contractor on previous submissions. 

 
        No portion of the Works requiring shop drawings or samples submissions shall be 

commenced until the submission has been approved by the Architect, Engineer and 
Principal Contractor. 

 
        Likewise, no portion of the works requiring co-ordination of works under different service 

Subcontracts shall be commenced until the co-ordinated shop drawings have been 
approved by the Architect, Engineer and Principal Contractor. 

 
        All such portions of the works shall be in accordance with approved shop drawings and 

samples. 
 
         Approved samples and shop drawings shall be retained and stored at the Subcontractor's 

expense and shall be available at all times to the Architect, Engineer and Principal 
Contractor for later reference. 

 
        The Architect's or Engineer's approval of shop drawings or samples shall not relieve the 

Subcontractor of responsibility for any deviation from the requirements of the Subcontract 
unless the Subcontractor has informed the Principal Contractor in writing of such deviation 
at the time of submission of shop drawings or samples and the Architect or Engineer has 
given written approval to the specific deviation, nor shall the Architect's or Engineer's 
approval relieve the Subcontractor from responsibility for errors or omissions in the shop 
drawings or samples. 

 
        Approval, comments, amendments or corrections on shop drawings by the Architect, 

Engineer and Principal Contractor are not intended to cause any variation in the cost of the 
work. Should any comments, amendments or corrections in the opinion of the 
Subcontractor, involve additional cost, the Subcontractor shall notify the Principal 
Contractor in writing within seven days of such correction and shall not proceed with such 
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portion of the work until the Principal Contractor has obtained instructions from the 
Architect or Engineer to do so. 

 
1.31 BUILDER'S WORK DRAWINGS 
 
 The Subcontractor shall prepare detailed builder's work drawings which shall embrace all 

requirements relating to work required from other trades.  Such drawings shall include, 
inter alia, wire ways, equipment location, power points, signalling devices, detection 
equipment, manual breakglass units, loudspeakers, etc. 

 
 On award of the Subcontract, the Subcontractor shall obtain copies of all relevant drawings 

including Architectural, Structural, Electrical drawings, etc., to ensure that all of the 
requirements of the Subcontractor have been met. 

 
 Any variations or additions required in respect of any of the provisions made for the 

Subcontractor shall be detailed by the Subcontractor on the appropriate Architectural, 
Structural or Electrical Engineer's drawings and submitted to the Engineer for incorporation 
into the works. 

 
 It is the Subcontractor's responsibility to provide the foregoing information in good time to 

meet all programming requirements and to prevent avoidable additional costs due to late 
information.  Any extra work or avoidable additional costs arising from the Subcontractor's 
failure to perform timorously shall be for the Subcontractor's account.  

 
1.32   AS-BUILT DRAWINGS 
 
        The Subcontractor shall through the Principal Contractor furnish the Architect or Engineer 

with a complete signed plastic transparent set of "as-built" drawings as a pre-requisite to 
completion. The "as-built" set shall include all mechanical, electrical and other work where 
applicable, and shall be prepared jointly by the Subcontractors involved in any section of 
the Works or part thereof. 

 
        If necessary, transparent copies of Architect's or Engineer's drawings may be used for this 

purpose. The Architect or Engineer shall furnish the Subcontractor with transparencies at 
cost. If "as-built" variations cannot be clearly shown thereon, the Subcontractor shall 
prepare supplementary transparent drawings that will properly impart the necessary 
information. Manufacturers' and Subcontractors' shop drawings shall be corrected to 
correspond with the "as-built" drawings, and two copies of each shall also be furnished to 
the Architect or Engineer who will in turn hand them to the Employer. 

 
        "As-built" drawings shall be updated as work progresses and all deviations in work as 

actually installed shall be recorded on these drawings. 
 
1.33   CUTTING, PATCHING AND REPAIRING 
 
        Perform cutting, chipping, digging, drilling and patching as necessary for proper installation 

for work specified or shown. Ascertain that chases, shafts, and openings are properly 
located, otherwise cut new openings required at own expense, and reimburse other 
Subcontractors for any damage done to their work by unnecessary and/or careless cutting, 
drilling, digging or chipping. 
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        The Subcontractor shall furnish the Principal Contractor with all information so that the 
necessary openings can be built into the floors and walls in time. The Subcontractor shall 
furnish all sleeves for the passage of pipes and ducts through structural steel, masonry and 
concrete walls and floors, and elsewhere as will be required for proper protection of each 
pipe and duct passing through a wall, floor, etc. Coordinate with the Principal Contractor to 
properly expedite and perform this work. Any cutting and patching necessitated by failure 
to comply with the provisions of this paragraph will be done by the Principal Contractor at 
the expense of the Subcontractor. 

 
        It will be the Subcontractor's responsibility to repair and paint to the satisfaction of the 

Architect or Engineer any damage done to existing ceilings due to removal or cutting of 
panels or ceiling grid. 

 
1.34   SELECTION AND ORDERING OF MATERIAL AND EQUIPMENT 
 
        Within 14 days after acceptance of contract, submit to the Engineer for approval a 

complete list in duplicate, of material and equipment that the Subcontractor proposes to 
furnish, including manufacturer's catalogue information as to construction, capacity, 
materials etc. 

 
        Within 7 days after approval of the above list, arrange for purchase and delivery of 

materials and equipment required, in ample quantities and at proper time. The Employer 
reserves the right to purchase required materials and equipment and deduct the cost 
thereof from the contract sum if the items are not on the job in time to expedite 
completion. 

 
        Materials of similar class or service shall be of one manufacture. 
 

Capacities, sizes and dimensions given are minimum unless otherwise indicated. 
 
        Deliver and store manufactured materials in original containers, which shall indicate clearly 

the manufacturer's name, brand, and identifying number. Clearly mark or stamp with 
manufacturer's name and rating. 

 
        Specified equipment shall be as hereinafter specified. 
 
 It is the Subcontractor's responsibility to ensure that all materials and equipment provided 

are entirely suitable for the application.  Materials and equipment which are not suitable 
for the application, or are not to the satisfaction of the Engineer, shall be replaced by 
materials and equipment which are suitable and which are to the satisfaction of the 
Engineer.  All such replacement costs shall be for the account of the Subcontractor. 

 
1.35   ACCESSIBILITY 
 
        The installation of valves, gauges, control devices or other items requiring reading, 

adjustment, inspection, repairs, removal or replacement, shall be conveniently and 
accessibly located with reference to the finished building. 

 
1.36   WORKMANSHIP 
 
        All work shall be carried out by competent workmen, skilled in their particular trade.  
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1.37   CLOSING IN OF UNINSPECTED WORK 
 
        The Subcontractor shall not allow or cause any work to be covered up or enclosed until 

inspected, tested and approved. Should any work be enclosed or covered up before such 
inspection and test, he shall, at his own expense, uncover the work and after it has been 
inspected, tested and approved, make repairs with such materials as necessary to restore 
his work and that of other sections to original and proper condition. 

 
1.38   COMMISSIONING AND TESTING 
 
  .1 Equipment shall be adjusted so that it will perform as specified and shown on the 

drawings. If and where necessary, on the instruction of the Engineer, provide a letter 
from each supplier of equipment stating that the equipment has been installed and 
commissioned entirely in accordance with the supplier’s requirements and 
recommendation. 

 
  The entire system shall be adjusted / commissioned and placed in operation.  Re-

adjustments necessary to accomplish the specified results during the first year of 
operation shall be made without cost to the Employer. 

 
  It is the Subcontractor sole responsibility to commission the installation fully.  He shall 

make full provision for all personnel and costs relating to the full commissioning of the 
installation strictly in accordance with his specification of drawings and the methods of 
testing as stipulated by the Engineer.  The Engineer shall in no way whatsoever be 
responsible or required to assist the Subcontractor during commissioning.  The Engineer 
will not witness test any installation until the Subcontractor has fully commissioned the 
installation and should delays occur as a result of the Subcontractor's inability to perform 
his function, the Subcontractor shall be fully liable for any such cost that may arise there 
from.  In addition, the Engineer reserves the right to appoint an outside organisation to 
assist the Subcontractor, at the Subcontractor's cost, to timorously and successfully 
commission the installation in the event of the Subcontractor not performing in 
accordance with the specified and programme requirements. 

 
  .2 The Engineer will prescribe the methods of testing, the type of data to be recorded and 

may elect to have such testing or part thereof supervised by an independent body or 
institution. 

 
  Except where otherwise provided in the Subcontract, the Subcontractor shall provide all 

labour, materials, fuel, smoke generators and accessories and properly calibrated and 
certified instruments necessary for carrying out all tests.  Power and water for carrying 
out tests on site will be provided by the Principal Contractor or Employer. 

 
  The Subcontractor shall replace any portion of the Subcontract works that does not 

meet with the requirements of the specification as may be revealed by tests or 
inspections detailed in the specification or as may be required by the Engineer. 

 
  In the event of the test results being unsatisfactory additional tests will be required and 

the costs incurred by all parties will be for the Subcontractor's account. 
 
 .3   Interim Tests and Inspections 
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              The Subcontractor shall give the Principal Contractor notice in writing within 14 days 

when any portion of the installation is ready for testing and the Principal Contractor 
will notify the Engineer accordingly. If the Engineer does not himself or through his 
representative intend to witness the test within the prescribed time for tests to be 
performed in the Republic of South Africa or for tests to be performed overseas 
within a period to be agreed, from the receipt by him of such notice, then the 
Subcontractor may proceed with the tests, duly forwarding to the Principal 
Contractor certified copies of the results thereof. In such a case, the test shall be 
deemed to have been made in the presence of the Engineer who will receive copies 
of all such tests from the Principal Contractor. 

 
              The Architect, Engineer and Principal Contractor or their authorised agents shall be 

afforded access at all reasonable times to such part of the Subcontract works at the 
Subcontractor's premises or the premises of the manufacturer of component parts, 
as may be necessary for the purpose of inspection, examining and testing the 
materials, workmanship and performance of any plant or equipment for the 
Subcontract Works. 

 
        .4 Testing prior to Completion and Acceptance 
 
              In preparation for completion of the Subcontract works or any portion thereof the 

Subcontractor shall carry out all tests necessary to satisfy himself that the plant, 
materials and equipment comply with the provisions of the Subcontract and are in a 
state suitable to satisfy the requirements of the acceptance tests by the Engineer. The 
tests shall then be completed satisfactorily before the Subcontractor, through the 
Principal Contractor, requests the Engineer to witness the acceptance tests. 

 
  Whenever any installation or equipment is operated for testing or adjusting as 

provided for above the Subcontractor shall operate the entire system for as long a 
period as may be required to provide satisfactory performance at all times in the 
occupied spaces served by that system for up to twenty-four hours a day continuously 
until the system is handed over. 

 
  The Subcontractor shall provide all labour and supervision required for such operation 

and the Engineer may assist operating personnel as observers but such observation 
time shall not be counted as instruction time. 

 
1.39   OPERATING AND MAINTENANCE MANUALS 
 
        Carefully prepare an Operating and Maintenance Manual for the installations and submit 

for approval at least one month before completion of the Works. Failure to submit this 
manual for approval by the time specified will delay final inspection and acceptance of the 
Works by the Engineer.  Any such delays and the consequence thereof shall be the sole 
liability of the Subcontractor. 

 
        The form in which the Service Manual is to be presented is subject to the approval of the 

Engineer. 
 

The following items together with any other pertinent data, shall be included: 
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 .1  Front page.  This page shall detail the service, job name and address, client, the 
name and addresses of the consulting engineers and architects and  the name, 
address, normal hours and emergency call out telephone number of the installing 
contractor. 

 
        .2 Index.  A general index is required to indicate the contents of all sections of the 

manuals.  Each section shall be tagged.  
 
        .3 Abbreviations used in manual and on drawings. 
 
        .4 Full description and design and operation of installation.  This description shall be 

detailed and comprehensive and shall be related to he mechanical, electrical and 
controls "as-built" drawings with references and cross-references being made to 
these drawings.  Specific functions of systems and equipment shall be detailed and 
shall include the areas served, and automatic and manual control operation which 
shall detail sequence starting and interlocking of equipment, safety controls, alarm 
and fault finding procedures, etc.  Set points of the various instruments and controls 
shall be stated in this description. 

 
        .5  Approved schematic wiring and control diagrams of the entire system and line 

diagrams showing the location and function of controls including set points.  The 
diagrams shall relate to the labelling on equipment, controls, switchgear, etc.  
Drawings shall state, where applicable, the normal and abnormal gauge readings, 
the control points, scale settings, true settings, differential bands, throttling ranges, 
time delays, overload settings (actual and scale), and other relevant variable and 
adjustable items that permit checking and adjustments of each instrument control 
and motor function. 

 
The contents of this section shall be indexed at the beginning of the section. 

 
        .6  Operating instructions and illustrations describing operational routine explaining 

preventative maintenance procedures, methods for checking the system for normal 
safe operation, and procedure for safely starting and stopping the system. 

 
              The on site instructions for operation of the installation shall include demonstrations 

of the correct performance and function of each piece of equipment under both 
automatic and manual control.   

 
        .7   "As-built" drawings on which all systems, plant, equipment, test and measuring 

points, including controls, sensors, actuators, controllers and other control 
equipment, etc. shall be shown.  If, in the opinion of the Engineer, the "as-built" 
drawings cannot be used to clearly indicate the locations of and notes relating to 
smaller items of equipment then additional drawings to the same scale shall be 
produced, from which notes and information not relevant to the smaller equipment 
shall be omitted.  

 
  All items shall be referenced and cross-referenced with on site labelling etc. and 

other drawings including wire ways, equipment locations, controls and electrical 
schematics and diagrams in addition to the commissioning data schedules.  
Wherever any item of equipment is shown or installed, a consistent reference shall 
be used throughout. 
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  "As-built" drawings shall be 1 to 50 scale unless otherwise agreed in writing with the 

Engineer. 
 
  All drawings etc. shall be mounted in clear plastic holders, which are pre-punched for 

filing. 
 

The contents of this section shall be indexed at the beginning of the section. 
 
        .8   Software programming of any PC based equipment must be stored on a back-up CD 

and included in the O & M Manual.  The software programming shall be of the fully 
commissioned installation once fully handed over. 

 
        .9   Bit-maps of any computer generated graphics, together with operating instructions 

and dynamic displays, shall also be stored on a CD and included in the O & M 
Manual. 

 
        .10 Photographically reduced drawings shall be reproduced on non-fading paper and 

coloured where required.  These reproductions shall be framed behind glass and 
mounted in locations as instructed by the Engineer. 

 
        .11 Manufacturer's literature for all separate items of equipment shall include complete 

manuals, operating and maintenance instructions and ratings tables for each item of 
equipment for which the manufacturer normally furnishes such information and 
instructions.  The contents of this section shall be indexed at the beginning of this 
section. 

 
        .12 Spare Parts Information shall include: 
 
               .12.1 A complete list of spare parts and suppliers, for each item of equipment with 

source of supply. 
 
               .12.2   A list of spare parts and suppliers, for each item of equipment, which is 

normally furnished at no extra cost with the purchase of the equipment. 
 
               .12.3   A list of additional parts and suppliers recommended by the manufacturer to 

ensure efficient and continuous operation of each item of equipment, for a 
period of one year or as specified. 

 
        .13  Equipment schedules giving all equipment information. 
 
        .14  Equipment Suppliers’ addresses and telephone numbers. 
 
        .15  Comprehensive commissioning data for all systems and equipment which shall 

include all design and measured details for all systems.  The Contractor shall discuss 
the format for the presentation of this data before commencing commissioning 
tests.  Failure to do this may result in the Contractor having to repeat all tests to 
comply with the Engineer's requirements. 

 
   Complete details of all instruments used for commissioning and testing shall be 

included in this section including instrument make, serial number, model, type, 
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current calibration curves or tables, etc.  The contents of this section shall be indexed 
at the beginning of the section. 

 
        .16  Test certificates and approvals shall be included where appropriate.  Where 

requested, examples of items required are as follows: 
 
   SANS certificates, insurance company approvals, municipal certificates of 

acceptance, etc. 
 
        .17  The Contractor's name, address and telephone numbers during normal working 

hours and emergency numbers for use outside normal working hours. 
        
          All information listed above shall be suitably indexed and presented in a stiff cover 

binder as one comprehensive document for all work under this Subcontract. 
 
          After approval by the Engineer, 4 (four) copies of the documentation shall be 

submitted in one of the official languages of the Republic of South Africa, as required 
by the Engineer. 

 
          The Engineer shall determine whether the above specified information as furnished 

by the Subcontractor is adequate and complete and may require such additional 
submittals by the Subcontractor as necessary to ensure the satisfactory operation of 
the various items of equipment and to fulfil the intent of the above requirements. 

 
   Four (4) off  O & M  manuals shall be required to be handed over to the Engineer 

once an approved draft has been completed. 
 
1.40  PRELIMINARY OPERATION   
 
        Should the Employer demand that any portion of the system or equipment be operated 

prior to the final completion and acceptance of the work, the Subcontractor shall consent. 
Such operation shall be under the direct supervision of the Subcontractor, but any expense 
thereof paid by the Employer, separate and distinct from money paid on account of the 
contract sum. Such preliminary operation or payment thereof shall not be construed as 
acceptance of work. The guarantee and maintenance period for items operated will 
commence from the date of operation or use only when instructions for such operation or 
use are given in writing by the Engineer. 

 
1.41   FINAL OPERATION AND DEFINITION OF COMPLETION 
 
  .1 The Subcontractor shall provide sufficient qualified staff and operators to operate and 

maintain the installation from start-up, during testing and hand-over. 
 
  .2 The Subcontractor's shall be fully conversant with the plant operation and experienced in 

running similar installations.  The Subcontractor at his own expense shall fully train the 
Employer's operators in all details of operation and maintenance prior to their assuming 
responsibility for operating the plant.  The Employer's operators will be paid by the 
Employer. 

 
  .3 Logging of the plant shall start immediately on start-up. 
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  .4 The Works or any portion thereof shall be considered complete and not before when: 
 
   .4.1 The Engineer has certified that the following has been carried out in accordance 

with the Subcontract agreement: 
 
   .4.2 Physical completion has been reported to the Engineer and all defects made good 

and the Engineer has given approval for start up. 
 
   .4.3 Start up has taken place. 
 
   .4.4 The Engineer has issued the "handing over certificate" accepting the plant and 

equipment. 
 
   .4.5 "As built" drawings have been handed over to the Principal Contractor and have 

been accepted by the Engineer. 
 
   .4.6 Operating and Maintenance Manuals, have been accepted by the Engineer. 
   .4.7 All measurements necessary to prepare the final account have been established. 
 
   .4.8 A complete list of claims for any extras, if any, has been submitted to the Engineer 

through the Principal Contractor complete with supporting documentation and 
agreed to by the Engineer and Principal Contractor. 

 
 .5 When the Principal Contractor has certified that the Subcontractor as removed from the 

site or portion thereof all his plant, equipment and temporary installations and all 
materials unused. 

 
1.42   DELIVERY, COMPLETION AND HANDING OVER 
 
        Where the progress of the work is not dependent on others over whom the Subcontractor 

has no jurisdiction and a handing over, delivery, or completion date is given, and this date 
shall be strictly adhered to. 

 
        Failure to do so will render the Subcontractor liable for damages arising out of such delay. 

Where the progress of work of others is dependent on the progress of the Subcontractor's 
work, he shall ensure that the progress of his work is such as to co-ordinate with the work 
of others. Should there be any indications that work by others over whom the 
Subcontractor has no jurisdiction and on which the Subcontractor is dependent for 
progress, is proceeding at inadequate speed, this matter shall be brought to the attention 
of the Principal Contractor in good time, so that the necessary action can be taken. 

 
        The "handing over certificate" will be issued by the Engineer when the work is 

demonstrated to be in working order to the satisfaction of the Engineer, and has been 
passed by the Authorities having jurisdiction. The "handing over certificate" will not be 
withheld owing to minor items of work being outstanding. 

 
        The work shall, for the purpose of guarantee, be regarded as having been completed on 

the date of issue of the "handing over certificate". 
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1.43   EMERGENCY REPAIRS 
 
        The Employer reserves the right to make emergency repairs as required to keep 

equipment in operation, without voiding the Subcontractor's guarantee bond, nor relieving 
the Subcontractor of his responsibilities during the bonding period. 

 
1.44   SPARES AND TOOLS 
 
        The Subcontractor shall supply to the Engineer all spares and tools supplied for the 

equipment, two keys for each switchboard, and two of any other special keys and tools 
required for the maintenance and operation of the plants. 

 
        In addition, the Subcontractor shall supply three spare fuses for each different size and 

type of fuse installed, the spare fuses shall be mounted in a position or positions 
designated by the Engineer. 

 
1.45   GUARANTEE AND MAINTENANCE 
 
        The Subcontractor shall guarantee the whole of the Works for a period of twelve months 

after the issue of the "handing over certificate" or from the date when the Subcontract 
Works or portions thereof have been turned over for beneficial use. During this period the 
work shall be maintained by the Subcontractor, and any defective workmanship or 
materials (through whatsoever cause, excluding only proved wilful and accidental 
mechanical damage to equipment) shall be made good at the Subcontractor's expense, 
and to the satisfaction of the Engineer. The Works shall be serviced not less frequently 
than once per month. Unless specified to the contrary elsewhere in this specification, or by 
agreement between the Subcontractor and the Engineer. 

 
        When called upon by the Engineer, the Subcontractor shall make good on site, and shall 

bear all expenses incidental thereto including making good of work by others, arising out of 
the removal or reinstallation of equipment. The Subcontractor may delegate such making 
good to an approved party. All work on installed equipment shall be carried out at times 
which will not result in inconvenience to users of the equipment. 

 
        Should any specified materials or equipment in the Tenderer's opinion be of inferior 

quality, or be unsuitably employed, rated or loaded, the Tenderer shall, at the time of 
tendering, (or in the case of P.C. or P.S. items, on receipt of details of the equipment) draw 
the attention of the Engineer to these conditions in writing and duly qualify his guarantee; 
his failure to do so shall mean that he guarantees the work including all materials or 
equipment as specified. 

 
        Should any work be carried out by others, on which the Subcontractor is dependent, be in 

any way unsatisfactory, the attention of the Principal Contractor shall be drawn to the 
work in question in good time, to enable the unsatisfactory work to be remedied. 

        Approval, tacit or otherwise, of equipment offered or installed, shall be considered as 
provisional only, and shall not relieve the Subcontractor of any of his obligations under the 
guarantee, or compliance with requirements of authorities having jurisdiction. 

 
        Should it become necessary to give attention to the work after the handing over date, such 

attention shall be carried out at times which will not result in inconvenience to the 
occupants of the premises. 
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        When specifically called for elsewhere in the specification the Subcontractor will be 

required to carry out routine monthly tests and to include in his tendered price for such 
routine testing, and shall also make due allowance for service calls, general attendance and 
instruction of the Employer's personnel, or persons nominated by the Employer. 

 
        If it becomes necessary for the Subcontractor to replace or remove any defective portions 

of the Subcontract Works under this condition, the provisions hereof shall apply to the 
portion so renewed or replaced until the expiry of twelve months from the date of such 
replacement or renewal. 

 
        In the event of any defects occurring or being discovered in or to the Subcontract Works 

within the maintenance period or extension thereof, such defects shall be made good to 
the satisfaction of the Engineer and the guarantee period shall continue for a further 
period of twelve months following the completion of such making good. 

 
        If any defects are not remedied within a reasonable time, the Principal Contractor or 

Employer shall proceed to do the work at the sole risk and expense of the Subcontractor, 
but without prejudice to any other rights which the Principal Contractor and Employer may 
have against the Subcontractor in respect of such defects.  

 
        The Subcontractor shall furnish all and any other materials necessary during the 

maintenance period, however, the Employer shall furnish free of charge all electric power. 
 
1.46   GENERAL 
 
 The Subcontractor shall assign a project engineer, assisted by other engineers and qualified 

draughtsmen experienced in fire detection and alarm installation work, to design and 
supervise the installations.  The curriculum vitae of the staff shall be submitted to the 
Engineer for approval, and if not acceptable, the Subcontractor shall assign other staff who 
is more competent to the satisfaction of the Engineer.  Under no circumstances will 
incompetent staff be allowed to design, supervise, commission and test the installations. 

 
 If through delays, neglect, lack of diligence, or incompetence on the part of the 

Subcontractor, the Engineer is involved in an extraordinary amount of work, due notice will 
be given to the Subcontractor of intention to charge for such extra expenses as may be 
incurred and the appropriate deduction will be made by the Employer from monies due to 
the Subcontractor. 

 
 It is the Subcontractor's responsibility to ensure that all work to be carried out by other 

trades, which either directly or indirectly affects the correct functioning of his installation, 
is completed in all respects to ensure that the Subcontract works function entirely in 
accordance with the design intent. 

 
 All equipment shall be suitably protected from builder's work activities, e.g. painting of 

floor slabs in floor voids, shuttering and casting of concrete, plastering etc. 
 
 The Subcontractor shall provide, hoist and handle all plant, tools, tackle and scaffolding for 

the Subcontract. 
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 All details of builder's work must be provided in good time and any extra work resulting 
from failure to do so will be for the Subcontractor's account. 
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ANNEXURE C - PART 1.2 
 

STANDARD TECHNICAL SPECIFICATION 
 

FIRE PROTECTION INSTALLATION 
 

2.1 PIPING AND FITTINGS 
 
       Valves, fittings, etc., in piping systems, shall be the products of the same manufacturer wherever 

possible. 
 
        .1   Black Steel Piping and Fittings 
 
            Piping shall be uncoated normalized black mild steel. Sizes up to and including 150 mm Ø 

shall be to SANS 62 and sizes over 150 mm Ø shall be to SANS 719. Pipe fittings shall be 
seamless butt-weld carbon steel to ANSI B16.9.  Except where connections to equipment 
dictate otherwise, flanges shall be to SANS 1123. Grade or class of piping, fittings and flanges 
shall be suitable for the maximum prevailing working pressures and temperatures.  

 
           Screwed piping will not be accepted above 50mm unless permission is obtained from the 

Engineer or where piping connects to screwed valves as specified hereunder. 
 
             All piping shall be painted with a primer coat of zinc oxide before insulation. Final paint finish 

shall be applied after installation. 
 
             Provide expansion bellows and pipe anchors and sleeves where necessary for expansion. 
 
        .2    Galvanized Steel Piping 
 
             All galvanized steel piping shall be of the same type and quality as stated aforementioned; 

however, all piping shall be galvanized to SANS 763 with screwed ends and fittings to 
SANS 509. Wherever possible, drain pipes shall run in the floor screed to the nearest drain 
points. Wherever practical, bends and junctions in drain piping shall be fitted with plugged 
tee's or crosses to facilitate cleaning. 

 
        .3      Fire Booster Piping and Fittings 
 
                Fire booster piping and fittings shall be identical to the black steel piping as  
     Specified above.   
 
        .4    Painting 
 
              All exposed piping shall be painted as specified in Part Four, Clause (4.1.45) - Painting. 
 
        .5    Pipe Installation 
 
              No piping shall be permanently closed up, furred in, or covered before it has been tested 

and inspected as specified herein and approved by the Engineer. 
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              Cover up, plug openings in pipes, drains, fittings, apparatus and equipment during 
construction to keep systems free of foreign matter.  Should this not be adhered to, the 
Engineer reserves the right to call for all such piping to be removed for inspection, at the 
Subcontractor's cost. 

 
              Run all piping concealed, except where otherwise required. 
 
              Arrange piping to maintain headroom, keep passageways and access openings clear and 

where necessary, offset line to maintain required clearances and coincide with structural 
features of the building. 

 
              Install lines at right angles to or parallel to adjacent walls.  Install all piping straight, plumb 

and as direct as possible. 
 
              Run piping to drain at low points and vent at high points.  Keep free from sags, traps and 

unnecessary bends. 
 
             Piping shall be installed so as to allow for expansion.  Connections to pumps and other 

equipment shall be made in such a manner as to eliminate undue strains in piping and 
equipment.  Necessary fittings and bends shall be furnished to avoid springing of pipes 
during assembly. 

 
              Steel elbows, bushings and long screw nipples shall not be allowed. 
   
             Unless specifically stated to the contrary in the specification, no pressure piping shall be 

installed in floor slabs or in ground under floor slabs. 
 
              Avoid locating piping above electrical equipment.  
 
              Where change in pipe size occurs, use eccentric reducing fittings. Where reducers are 

required at horizontal pump inlets they shall be of eccentric configuration, flat on top. 
 
              Pipes shall be of sizes shown or where not shown shall be of sizes required to suit the 

capacities of equipment specified. 
 
 .6 Pipe Hangers and Supports 
 
  All piping shall be firmly held in place by approved hangers, supports and anchors.  All 

hangers, supports and anchors shall be designed to support the combined weight of the 
pipe together with the fluid. 

 
  All hangers shall be so arranged as to prevent transmission of vibration from the piping to 

the building structure.  All hangers and supports shall allow for expansion and contraction. 
 
  Hanger rods for individually hung pipes shall be of minimum size as follows: 
 
   Up to and including 50mm 8 mm diameter rod 
   65 mm to 100 mm  10 mm diameter rod 
   125 mm and 150 mm  12 mm diameter rod 
   200 mm and 250 mm  16 mm diameter rod 
   300 mm   20 mm diameter rod 
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  Hangers and supports for horizontal piping shall be provided at not more than the 

maximum intervals listed below: 
 
  Pipe     Maximum Hanger Spacing 

 ________________________________________________________     
 
 Steel, smaller than 32 mm                1,8 metres 
 Steel,    32 mm and    40 mm                2,4 metres 
 Steel,    50 mm to       80 mm                3,0 metres 
 Steel,  100 mm to     300 mm                4,0 metres 
 
 In addition to hangers, piping shall be supported at each change of direction, 
 at ends or branches, at base and top of riser pipes and drops and wherever 
 necessary to prevent sag, bending or vibration. 
 
 All piping shall be supported by hangers or clamps, with isolation units to 
 isolate vibration should this pose  a problem.  No rigid connections between 
 rotating or oscillating equipment or piping and the building will be permitted. 
  
 Trapeze type hangers in lieu of individual hangers may be provided where 
 several lines run parallel to each other and where directed by the Engineer. 
 Shop drawings of all trapeze hangers shall be submitted to the Engineer for 
 approval prior to their installation.  
 
 Manifolds and assemblies of concentrated weights shall be supported by 
 fabricated brackets to the approval of the Engineer. 

 
 Lateral bracing shall be provided at every fourth hanger where hanger rod 
 are more than 500 mm in length and where otherwise required by the 
 Engineer. 
 
 Where bare pipes in which vibration may occur pass through walls or floors, 
 the pipe shall be encased with a sleeve of 40mm high density fibreglass, or 
 other approved material. 
 
 .6.1     Riser Piping 
 
  Support at top and bottom as specified for horizontal piping and at intermediate 

floors by means of pipe clamps bolted or welded to the piping.  In addition, 
support at base of stack. 

 
  Pipe anchors shall be Mason Industries Type ADA, or other approved. The method 

of anchoring or guiding the vertical pipes shall be in accordance with the 
manufacturer's recommendations and to the approval of the Engineer. 

 
 .6.2     Drops to Pumps 
 
  Support at top as specified for horizontal piping and at base of pipe with 

stanchion attached to the floor where vibration isolator is specified with pump. 
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.7    Pipe Joints 
 
 .7.1   Screwed Steel Pipe 
 
   (a) Cut cleanly with hacksaw, carborundum wheel, or machine cutter. 
 
   (b)   Remove burrs with scraper or file.  Do not ream. 
 
   (c)   Cut threads with clean sharp die to full thickness of die. 
 
   (d)   Apply Hemp to male thread prior to joining. 
 
   (e)   After joining, not more than two full threads shall remain exposed. 
  
   (f)   Threading shall be to SABS 1109. 

 
 .7.2   Welded Steel Pipe 
 
  (a)   Electric welding shall be used. 
 
   (b)   Long radius ells shall be used at all pump connections, and where noted. 
 
   (c)   All offsets, tees, bends and reducers shall be made with butt-welded 

fittings. 
 
  (d) Before assigning any welder to work covered by this specification, the 

Subcontractor shall provide the Engineer with the names of the pipe 
welders to be employed in the work, together with certification that each 
of these welders has passed qualification tests prescribed by a National 
Certified Pipe Welding Bureau, or by another reputable testing 
laboratory. The Subcontractor shall require any welder to retake the tests 
when, in the opinion of the Engineer, the work of the welder creates a 
reasonable doubt as to his proficiency.  Tests, when required, shall be 
conducted at no additional expenses to the Employer. 

 
 .8 Drains and Vents 
 
  All low points in riser piping systems shall have valved drains.   
 
  .8.1    Drains 
 
    (a)   Average line size 25 mm or smaller -  15 mm drain valve. 
 
    (b)   Average line size 65 mm or smaller -  25 mm drain valve. 
 
    (c)   Average line size 150 mm or smaller -  40 mm drain valve. 
 
    (d)   Average line size 200 mm or smaller -  50 mm drain valve. 
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    (e)   20 mm and smaller drain valve shall have galvanized steel male hose 
adaptor on valve outlet 25 mm and larger shall have full size drain line 
extended to floor or service drain.  

 
(f) Drain pipes terminating over tundishes, troughs or floor drains shall           

have ends slashed at ± 30ᶱ. 
 
 .9    Unions and Flanges 
 
  Refer to piping schedule for types required. 
 
  .9.1     Unions Required 
 
    (a)   On inlet and outlet for all apparatus and equipment having connections 

50 mm and smaller. 
 
    (b)   On outlet side of all screwed valves. 
 
    (c)   In pipe lines as required to dismantle piping for replacement or repair. 
 
  .9.2     Flanges Required 
 
    (a)   On the inlet and outlet of all apparatus and equipment having 

connections of 65 mm and larger. 
 
    (b)   On inlet and outlet for all valves and fittings having flanged ends, or 

requiring companion flanges. 
 
    (c)   In pipe line as required to dismantle piping for replacement or repair. 
 
    (d)   Slip on flanges shall not be used on short radius ells, tees, reducers and 

such fittings that do not have sufficient straight length to permit proper 
alignment and construction of the flange joint. 

 
(e)  Flanges shall not be required in piping systems that use groove joint          

 mechanical couplings. 
 
 .10   Mechanical Pipe Couplings 
 

Mechanical pipe couplings may be used in lieu of unions or welded, flanged or screwed 
pipe connections.  
 
Couplings shall be self-centring and shall engage and lock in place the grooved or 
shouldered pipe and pipe fitting ends in a positive watertight couple.  Fittings shall provide 
some degree of angular pipe deflection, contraction and expansion. 
 
Coupling housing clamps shall be fabricated in two or more parts of malleable iron 
castings.  Housing clamps shall hold in place a composition water-sealing gasket designed 
so that internal water pressure serves to increase the seal's water tightness.  
Water-sealing gaskets shall be moulded synthetic rubber suitable for the application. 
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Coupling assembly shall be securely held together by two or more trackhead, square or 
oval-necked bolts.  Bolts and nuts shall be heat treated carbon steel. 
 
All pipe fittings used in connection with pipe couplings shall have grooved or shouldered 
ends and shall be fabricated or malleable iron castings. 
 
Before couplings are assembled, pipe ends and outsides of gaskets shall be slightly coated 
with cup grease or graphite paste to facilitate installation. 
 
Pipe grooving shall be in accordance with pipe coupling manufacturer's specifications.  
Pipe sizes 20 mm through 600mm may be cut-grooved or roll-grooved, except that pipe 
and tubing wall thicknesses less than the minimum recommended by the manufacturer 
for cut-grooving shall be roll-grooved without the removal of any metal. 
 
Pipes, fittings and valves shall be provided with grooved or shouldered ends in accordance 
with pipe coupling manufacturer's latest published literature.  Flanged or threaded end 
valves may be used with grooved adaptors. 
 
Couplings and fittings shall withstand a system pressure not less than 150% of that 
required in the project specifications or shown on the drawings. 
 
Entire coupling installation shall be done in accordance with the manufacturer's latest 
published literature. 

 
 .11 Valves 
 
  .11.1    Valves, General 
 
    (a)   Install valves in piping as shown on the drawings. 
 

(b) All valves shall be suitable for the pressure and temperature of the      
system in which they are installed and each type shall be of the  same  
manufacture.  Valves shall be manufactured from the materials stated 
later in this specification, the materials conforming to the following 
specifications: 

 
    Bronze       - BS1400 LG 2-c or ASTM B62-63 

Cast Iron  - BS1452 GR 14 or ASTM A.126-61T Class B 
Ductile  - BS2789-1961 or ASTM A.445-63T 
Cast Steel  - BS1504-161A or ASTM A.216 Grade WCB. 

     
(c)   Where applicable valves of sizes up to and including 50mm diameter shall  

 be screwed to SANS 1109 (BS 21), 65mm diameter and over shall be 
flanged to SANS 1123. 

 
  .11.2    Isolating Valves 
 
    (a)   All isolating valves shall be butterfly type installed between suitable 

retaining flanges which shall be independent of any other piece of 
equipment. 
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    (b)   Sizes up to and including 50mm diameter shall be 'Butterball' type.  Sizes 
65mm diameter and larger shall be 'Tomoe' model 700K or other 
approved. Liners moulded into bodies are not acceptable. 

 
  .11.3    Gate Valves 
 
    (a)   Up to and including 50 mm diameter shall have bronze body, non-rising 

stem, solid wedge disc, screw over bonnet and screwed ends. 
 
    (b)   65 mm diameter and over shall have cast iron body, outside screw and 

yoke, rising stem incorporating back seal, solid wedge disc, bronze trim 
and flanged ends. 

 
  .11.4    Non-Return Valves - Clean Water Applications 
 
    (a)   Valves shall be cast iron body with stainless steel seat and disc. 
 
    (b)   Valves shall have spring loaded discs to eliminate slam and hammer. 
 
    (c)   Valves shall be IPV -Check Rite Wafer Check or other approved.  The 

valves shall be installed between suitable retaining flanges which shall be 
independent of any other piece of equipment. 

 
    (d)   Valves shall be guaranteed to be leak tight in their particular application. 
 
 .12   Flexible Pipe Connections 

 
Flexible connections shall be installed at the inlets and outlets of pumps and where shown 
on the drawings.  Flexible connections may be assembled from mechanical pipe couplings 
specified herein or shall be of the reinforced rubber type with flanged ends and/or of the 
contour moulded reinforced Teflon type with flanged ends.  (In the latter case, the 
reinforcing ring located between convolutes.)  Rubber isolated tension members (limit 
bolts) shall be provided to prevent elongation beyond the manufacturer's specified limits. 

  
Flexible connections shall be suitable for 150% of maximum working pressure at the point 
of installation.  Installations are to be made in accordance with the manufacturer's 
specifications.  Flexible connections shall be Vibraflex as manufactured by E M Arnot (Pty) 
Limited or equally approved. 

 
 .13   Water Strainers 
 

Water strainers shall be of the Y or basket type.  Strainers of 40mm size and smaller shall 
have bronze bodies with screwed connections.  Strainers 50mm and larger shall have iron 
bodies.  Strainers shall be designed for not less than 900 kPa working pressure, but in no 
case shall the design pressure be less than 150% of the system working pressure. 
 
Screens shall be bronze, Monel metal or 18-8 stainless steel with perforations as follows: 
 
Strainer Size                   Perforation Size 

 
Up to 50 mm inclusive         1, 4 mm 
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65 mm to 125 mm inclusive      2, 0 mm 
150 mm to 300 mm inclusive                  3, 5 mm 
Over 300 mm                                 4, 0 mm 

 
The free area of each screen shall be not less than three times the area of the strainer 
inlet pipe. Strainers 100 mm and above shall be provided with 15mm valved drain, and 
unless the strainer is devoid of air pockets, a 6mm air vent cock shall be provided. Strainer 
screens shall have extraction handle for easy removal.  

  
 .14   Anti-Vortex Inhibitors 

 
The Subcontractor shall supply and install anti-vortex inhibitors in positions where 
indicated on the drawings.  The Subcontractor shall submit literature of anti-vortex 
inhibitors in accordance with ASIB and obtain approval from the Engineer before ordering. 

  
 .15   Flow Meters 

 
Provision shall be made for a by-pass pumping line feeding back into the water storage 
tank (reservoir).  The flow meter installed in this by-pass line, shall be such that the system 
pressure is simulated at the restriction and comparative test runs, determining each pump 
flow may be monitored on a regular basis under normal settings and conditions of the 
plant. 

 
  Flow meters shall be of the Orifice Plate type. 
 
 .16   Pipe Sleeves 

 
All pipes passing through concrete or masonry walls or slabs shall have pipe sleeves of 
adequate size to permit placing pipe.  Where pipes pass through floor slabs, sleeves shall 
be standard weight black steel pipes with top of sleeve projecting 75mm above finished 
floor.  Where pipes pass through walls, sleeves shall be standard weight black steel pipe or 
1mm galvanized sheet metal with ends flush with wall surfaces. 

 
Pipes passing through sleeves in walls or slabs shall have mastic and oakum seal in the 
annular space to permit movement of pipe and to prevent entrance of moisture.  Where 
exposed pipes pass through sleeves in floor slabs, the annular space shall be caulked with 
oakum and painted with caulking compound striking off compound at top of sleeve to 
prevent trapping of water. 

 
Exposed vertical pipes passing through floors must be provided with floor plates and 
where ceiling is finished, with ceiling plates.  

 
Horizontal pipes passing through finished walls shall be provided with wall plates.  Plates 
shall be designed to allow for expansion and wall and ceiling plates must be fastened to 
the pipes or to the sleeves.  Plates shall be chromium plated.  

 
2.2 PUMPS 
 

 .1    Details of pump selections and pump curves shall be submitted to the Engineer for 
approval before purchasing pumps.  Full hydraulic calculations shall also be submitted 
with pump approval submissions. 
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  Pumps shall be KSB or equally approved. 
 
  Pumps shall be non-overloading, horizontal axially split volute casing pumps, single stage, 

double entry, self priming, with radial-flow impeller. 
 
  Pumps shall operate at approximately 1 500 rpm and an efficiency of not less than 70% 

and within 5% of the maximum efficiency. 
 
  Pumps shall be direct driven through a suitable flexible coupling, Fenner or equally 

approved.  Flexible couplings shall not impose any restriction or normal end play or 
expansion. 

 
  Flexible coupled pump sets shall be mounted on rigid cast iron or fabricated bedplates 

which shall be mounted on concrete bases with vibration isolators to eliminate all noise 
and vibration transmission to the building structure.  The isolators shall be selected by the 
pump manufacturers and approved by the Engineer. 

 
  Pump and driver shall be aligned when running at normal temperatures.  Final alignment 

shall be made immediately prior to testing and if necessary, under the supervision of a 
representative of the pump manufacturer. 

 
              Materials of Construction 
 
              Pump casings and bearing brackets  - High grade cast iron. 
 
              Pump shafts                    -  316 stainless steel. 
 
              Impellers                     -  Bronze. 
 
              Pump casings shall be provided with a plugged drain connection.  Bearing brackets shall be 

provided with a drip connection which shall be piped to the drip-tray. 
              1,6 mm thick grade 316 stainless steel drip trays shall be provided underneath all pumps. 

A drain connection, which shall not protrude into the pan, shall be fitted on the underside 
thereof.  A drain pipe shall be run from the drain connection and terminated with an air 
gap over the nearest drain point.  All pump or motor fixing bolts and washers in the drip 
tray shall be stainless steel. 

 
              All pump bearings shall be grease lubricated ball or roller type, sealed to prevent entrance 

of dirt or water. 
 
              Impellers shall be of the shrouded type and shall be dynamically balanced.  Impellers of 

pumps having 80mm diameter (nominal pipe size) and larger discharge connections, shall 
be hydraulically balanced. 

 
              All pumps shall have a soft-packed stuffing box shaft seal, the type to suit the service 

application and as recommended by the pump manufacturer.  The seal shall be 
guaranteed by the pump manufacturer for the particular service intended. 

 
        .2    Booster Pumps 
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              Pumps shall be non-overloading, horizontal, high pressure centrifugal type in ring sectional 
design, single or multistage with vertically split suction, discharge and stage casings 
clamped together by external tie bolts.  Pumps shall operate at an efficiency of not less 
than 60% and within 5% of maximum pump efficiency. 

 
             Pumps shall be KSB or other approved. 
 
             Pumps shall be close coupled, driven by totally enclosed fan cooled squirrel cage electric 

motors.  
 
              Unless otherwise specified, all motors shall be 4-pole. 
 
              Pump sets shall be mounted on concrete bases with vibration isolators to eliminate all 

noise and vibration transmission to the building structure.  The isolators shall be selected 
by the pump manufacturers and approved by the Engineer. 

 
              Materials of Construction 
 
              Suction, discharge, stage 
              casing and bearing brackets   -  High grade cast-iron. 
 
              Pump shafts                    -  316 stainless steel. 
 
              Impellers                      -  Bronze. 
 
              Pump casings shall be provided with a plugged drain connection.  Bearing brackets shall be 

provided with a drip connection.  A stainless steel drip tray shall be provided which shall 
be piped, terminating with an air gap, to the nearest drain point.  

 
2.3 HYDRANTS 

 
The Fire Hydrants shall comply with the requirements in accordance with SANS 1182 and bear 
the mark of the SABS. 
 
Fire hydrants shall be of the shrouded or wheel valve pattern with instantaneous coupling outlets, size 
65 mm or 70 mm as stated on the drawings.  Hydrants fixed in a horizontal position shall have oblique 
angle outlets and those fixed in a vertical or inclined position shall have right angle outlets. 

 
The materials used in the manufacture of the hydrants shall be as laid down for the manufacture 
of couplings, branches, pipes etc., in SANS 544, and the various requirements of instantaneous 
coupling and dimensions for 65 mm outlets shall be as laid down therein.  Dimensions for 70 mm 
outlets shall comply with the requirements for Morris instantaneous pattern couplings. 

 
The valve spindle shall have a minimum diameter of 22 mm with swivelling clack at one end 
fitted with first quality dexine or other approved washer, bedding on to a raised seat not less 
than 6 mm wide, and the other end shall be machined to form a square shank of 15 mm 
minimum thickness and of a length corresponding with the thickness of the boss of the 
handwheel; the portion protruding from the boss shall be threaded and fitted with a washer and 
nut to hold the handwheel firmly in place. 
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Valve inlet shall be male screwed 80 mm Whitworth pipe thread and outlet shall be fitted with 
approved India-rubber coupling gasket.  The internal diameter of the valve body shall not be less 
than 95 mm in the case of 65 mm outlets or 100 mm in the case of 70 mm outlets. 

 
The valve handwheel shall have an overall diameter of 165 mm and the rim shall be of oval 
cross-section and shall have the words "OPEN" and "OOP" together with direction arrows 
embossed on the face. 

 
All hexagonal faces shall be machined and all exposed surfaces of the valve and the wheel 
periphery shall be buffed and polished.  Parts of the wheel not polished shall be painted two 
coats bright red high gloss paint. 

 
The complete hydrant valve shall be guaranteed and hydraulically tested by the manufacturer to 
a pressure of 3 500 kPa and shall be badged or stamped accordingly with the manufacturer's 
name or symbol and the words "TESTED 3 500 kPa".  

 
2.4 HOSE REELS 

 
The Hose Reels shall comply with the requirements in accordance with SANS 543, bear the mark 
of the SABS, installed in accordance to SANS 10105-1 and SANS 10400-W, and shall be 
maintained in accordance to SANS 1475-2. 

 
The hoses shall be 30 m long and this shall be identified on the front of the reel. 

 
The nozzle shall not be larger than 7,5 mm diameter and shall be of the adjustable spray type. 

 
A valve handwheel shall be provided and clearly marked with an arrow and the words "OPEN - 
OOP" inscribed thereon. 

 
2.5 FIRE EXTINGUISHERS 

 
The Fire Extinguishers shall comply with the requirements in accordance with SANS 1910 bear 
the mark of the SABS, installed and maintained in accordance to SANS 1475-1 and SANS 10105-1. 
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ANNEXURE C - PART 1.3 
 

DETAILED TECHNICAL SPECIFICATION 
 

FIRE PROTECTION INSTALLATION 
 
3.1 SCOPE OF WORK: 
 

This scope of work covers the contract engineering, manufacture, supply delivery, erection, 
wiring, commissioning, testing, handing over in complete working order ready for immediate 
use and subsequent maintenance of an Fire Protection Installation in accordance with the 
National Building Regulations (SANS 10400), the Local Municipality By-Laws and / or  
requirements, the Automatic Sprinkler Inspection Bureau and / or all other applicable SANS 
Standards. 

 
Tenderers shall tender in accordance with the tender drawing and Bill of Quantities (Part 3 – 
BOQ) and Schedule of Rates. It should be noted that additional work may be required not 
identified in the BOQ as a Variation to the Contract applying the Schedule of Rates. 
  
Principal items of the installation shall include: 

 

 Isolating, Drain and Refill of System as required. 

 Removal of old Sprinkler Head and Replacement and / or Relocation to positions and / 
block off of Sprinklers including range pipes as per Drawings.  

 Fire Protection Installation (Fire Hydrants, Fire Hose Reels and Fire Extinguishers). 

 Remove and Re-install Fire Hose Reels and Fire Extinguishers as required. 

 New Fire Hydrants, Fire Hose Reels and Fire Extinguishers as required connected to 
existing Water Reticulation c/w Piping to suite. 

 Escape, Directional and Fire Equipment Signage. 
 

The complete installation shall include all the items as for the normal operation of the system and 
/ or required by the above rules and regulations, such as switchboards, controls, instruments and 
alarms, electrical panel and wiring within the pump room, sprinkler interface panels, equipment 
and wiring where required 
 

3.2 EXCLUSIONS: 
 

The following work is excluded from this Subcontract and will be carried out by others: 
 

 All concrete bases, thrust blocks, valve pits, valve cabinets, trenching, backfilling and 
masonry work. 

 Pipe trenches. 

 All placing of sleeves in concrete beams, walls, etc. 

 Drain points (When required). 
 
It shall be a requirement of this contract, that a 12 x months Comprehensive Maintenance & 
Guarantee period be upheld form date of Practical Completion.  The Contractor must be in the 
position to maintain the entire installation for a further 5 years thereafter. 

 



ANNEXURE C - 38 
 

SABC RADIO PARK DUAL UPS SOLUTION:- ANNEXURE C  

Fire Protection General and Detailed Technical Specifications 

 

3.4 INFORMATION UPON WHICH THIS TENDER IS BASED: 
 

Rational Fire Drawings RF-2368-001 to 003, Schedule of Rates and Priced Bill of Quantities. 
 
3.5 EQUIPMENT: 
 

All equipment shall be approved.  Approved shall mean that which is acceptable to the 
Consulting Engineer, the local Chief Fire Officer and the SANS code of Practise, where 
applicable. 

 
3.6 PIPEWORK: 
 

All above ground pipework up to and including 150mm diameter, installed inside buildings shall 
be Medium Quality Black Piping to SANS 62/1971. Pipework in excess of 150mm diameter shall 
be Medium Quality Black piping to SANS 719 having a wall thickness of 6mm. All below ground 
pipework up to and including 150mm diameter installed in normal pickable soil shall be uPVC 
Class 16. Underground piping shall not be laid in positions where they may be subject to 
damage by vehicular traffic. 

 
3.7 JOINTING: 
 

Screwed jointing shall comply with BS21 or equivalent. Threads shall be neither over cut nor 
undercut, to ensure correct penetration of the pipe into the fitting. All cut pipe ends must be 
reamed prior to making of joints. Joint sealing may be by hemp.  Where hemp is used care shall 
be taken to ensure that the bore of the pipe is not obstructed; excess hemp must be removed 
from the outside of joints to ensure a neat appearance. 
 
Welded joints shall comply with BS 2971 standards. Welds shall be neat and free of spatter. 
Branch and socket weld connections shall be so prepared that there is no undue restriction of 
water flow in the pipework.  
 
Mechanical joints shall be of the “Roll Grooved” type utilising “Klambon” or equal approved 
couplings. Groove dimensions and positions shall comply with manufacturer’s requirements. 
 
Flanged joints shall generally be flat faced, complying with SANS 1123 Table 16. Gaskets shall be 
full faced, either CAF or rubber. Insertion rings may be used where demanded by the nature of 
valves and other items of equipment. 

 
 
3.8 SCOPE OF CONTRACT: 
 

The contractor shall be responsible for the following: 
 
.1 Produce all necessary Construction drawings, cutting list and/or documentation on CAD. 
 
.2 Obtain Fire Consultant’s approval of all proposed installations prior to work 

commencing on site. 
 

.3 Arrange for regular site inspections during the erection period. 
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.4 Arrange for a final inspection of the completed work and the issuing of an unqualified 
clearance certificate of these works. 

 
.5 Produce “Drawings for Construction” fully co-ordinated to suit installation on site.  2 x 

copies of each drawing shall be issued for Approval and 5 x copies thereafter for 
distribution “FOR CONSTRUCTION”. 

 
3.9 WATER SUPPLIES: 
 

The contractor shall cut into the existing water supply. 
 
3.10 DESIGN STANDARD: 
 

All relevant design, manufacturing, installation and maintenance standards applicable as 
detailed in this document’s standard technical specifications and the National Building 
Regulations Standard applicable for each installation.  

 
3.11 PIPE SUPPORTS AND BRACKETS: 
 

Pipework shall be adequately supported from the building structure to ensure stability under 
static and dynamic conditions. Methods of fixing to the building structure, support assemblies 
and spacing’s shall comply with standards applicable as detailed in this document’s standard 
technical specifications as well as the requirements of the structural engineer. 

 
3.12 CONCEALMENT OF PIPEWORK: 
 

Pipework shall not be embedded in the concrete floors of a building, nor should it be concealed 
in any other situation where difficulty or undue expense would be involved in making 
alterations or additions that may subsequently become necessary. 

 
3.13 PAINTING OF PIPEWORK: 
 

All pipework is to be given one shop coat of red oxide primer and where necessary, touched up 
on site after installation.  A final finished coat of good quality enamel paint (SIGNAL RED) shall 
be applied to all exposed pipework and equipment. 

 
3.14 FLUSHING OF SYSTEM PIPEWORK: 
 

There must be a 50mm flushing connection on the trunk main below each installation. Such 
flushing points shall be plugged to prevent misuse. 

 
3.15 INSTALLATION CONTROL VALVES: 

Existing ICV shall be Services and brought to full working condition  

3.16 HOSE REELS: 
 

Existing equipment shall be removed and re-installed as required and additional equipment 
installed as per drawings. 
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3.17 FIRE HYDRANTS: 
 

To be installed new as per drawings 
 
3.18 FIRE EXTINGUISHERS: 
 

Existing equipment shall be removed and re-installed as required and additional equipment 
installed as per drawings. 

 
3.19 TERMINAL DRAIN VALVE: 
 

25mm drain valves must be fitted at the extremity of the distribution pipe at each level of 
protection. This is to show that there is water at this point and that no blank flanges are left in 
the installation. The valve must be clearly labelled, be positioned at hand operating level, 
routed to waste and must be normally strapped closed. 

 
3.20 SPRINKLERS – GENERAL: 
 

The existing sprinkler heads shall be removed and new Sprinkler Heads shall be installed.  
 

Sprinklers must be of approved makes and types. Sprinklers should not be screwed into range 
pipes before range pipe erection. Where it is necessary to screw sprinklers into prefabricated 
ranges at ground level, pipe racks shall be used and the practice only undertaken immediately 
before hoisting the range into position. Sprinkler heads must not be re-used or relocated. The 
year of installation must correspond to that of manufacture. Where sprinklers are 
contaminated by paint, they must be replaced. Cleaning and re-use is not permitted. 

 
3.21 TYPES OF SPRINKLERS: 
 

The following standard types sprinklers are accepted for general use on this project: 
 
Ø15mm, 141°C – K8 Brass Conventional.  

 
3.22 SIGNAGE: 
 

All markings and signposting shall be Photo-Luminescent and comply with the requirements 
contained in SABS 1186. 
 
Pictograms shall be framed in Aluminium Frames and hanged / affixed from walls or ceilings.  
 
Only Exit Signs can be fixed to a bulkhead, all other sigs shall be fixed by means of a stainless 
steel suspension cable or ceiling tee lug. 
 
No silicone or adhesive material shall be used to fix signs to walls, doors or bulkheads. Only 
mechanical fixing shall be used. 

 
Aforementioned pictograms shall not be less than required and specified in the Bill of Quantities 
in height and installed up to a vertical distance from FFL (Finished Floor Level) as follow: 

 
i. Fire Equipment Identification above Equipment : Between 1,7m and 2m 

ii. Fire Equipment Identification Sign on Walls  : Between 2m and 2,2m 



ANNEXURE C - 41 
 

SABC RADIO PARK DUAL UPS SOLUTION:- ANNEXURE C  

Fire Protection General and Detailed Technical Specifications 

 

iii. Fire Escape Signage on Walls    : Between 1.7m and 2m 
iv. Fire Equipment Identification Sign above doors  : Between 2m and 2,2m 
v. Fire Escape Signage above doors   : Between 2m and 2.2m 

vi. Fire Equipment Identification Sign in Racks  : Above top Rack Stacking 
vii. Fire Escape Signage above doors in Racks  : Above top Rack Stacking 

viii. Fire Equipment Identification Non Ceilings Areas : 3,500mm above FFL 
ix. Fire Escape Signage Non Ceiling Areas   : 3,500mm above FFL 

 
3.23 SITE MEASUREMENTS: 
 

Before undertaking any manufacture, delivery or work on site, measurements shall be checked 
on site and necessary approval of shop drawings, samples and components obtained from the 
relevant sources. 

 
3.24 STANDARD OF WORKMANSHIP: 
 

The subcontractor shall be responsible for correctly performing all setting out and constructing 
to the dimensional accuracies, levels, positions, alignment, set backs, projections, etc, as 
specified and to ensure the correct fitting of all components.  

 
3.25 VISUAL APPEARANCE: 
 

Visual appearance is important and the contractor shall ensure that the lines and levels of the 
works to be undertaken are correct not only within the tolerances specified but they look 
correct as well. 

 
3.26 OPERATING AND MAINTENANCE MANUALS: 
 

The subcontractor shall provide before any commissioning work start, four copies of operating 
and maintenance manuals for the work carried out and associated equipment supplied. 
 
Prior to the submission of the four copies mentioned above, the Subcontractor shall submit one 
draft copy for approval. The work shall not be considered to be completed for purposes of 
handing over until such manuals have been supplied to the Engineer and the subsequent 
equipment test results have been included in them. 
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ANNEXURE C - PART 1.4 
 

GENERAL TECHNICAL SPECIFICATION 
 

AUTOMATIC ADDRESSABLE ANALOGUE FIRE DETECTION SYSTEM 
 
4.1 GENERAL 

 
     .1 The fire detection system shall comprise of a central unit, connected by two wires to field 

devices, including fire detection devices, alarm devices and control devices, located throughout 
the protected building area. 

 
     .2 The control unit shall continuously monitor the analogue status of all sensing devices, and 

initiate action when a fire or smoke condition is present. 
 

     .3 The system shall be designed to provide an early warning utilising the most effective detection 
methods appropriate to the protected areas. In addition, preference should be given to sensors 
and sensing methods that are environmentally friendly and that do not contain hazardous 
substances. 
 

     .4 The following is the order of preference for detection methods 
 

1.1 Multisensors, with optical smoke and thermal sensing 
1.2 Optical smoke sensors 
1.3 Thermal Sensors 
1.4 Ionisation Smoke Sensors 

 
Note: Because they contain radio-active material, as well as being the least sensitive to large-
particle combustion products, the use of ionisation sensors should be avoided wherever 
possible. 
 

     .5 The alarm management shall be field configurable from the control panel via a key pad to 
enable the system to be tailored to suit the protected building, and to permit future changes. 
This configuration shall be maintained under power failure conditions. 

 
     .6 The system design shall conform to the BS 5839 code of practice. 
 
     .7 The control unit shall have a front panel comprising of indicating LED’s, control 

keyboard, and LCD display, as described in detail later. 
 
     .8 Four levels of access into the system menu via the keypad are to be provided. These are to be 

as follows: 
 

1.1 Level 1: Operator (no access code required) 
1.2 Level 2: Maintenance Technician (access code required) 
1.3 Level 3: Commissioning (access code plus key) 
1.4 Level 4: Access code changes (access code plus key) 

 
     .9 Facilities for “locking-off” controls are to be provided. 
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     .10 The control unit and sensors shall have one of the following approvals: 
 

1.1 LPCB (Loss Prevention Certification Board) 
1.2 Vds (Verband der Sacherversicherer) 

 
     .11 The control unit and sensors shall conform to the following standards: 
 

1.1 Control Unit EN54-2 (Draft 1996) 
1.2 Smoke Sensors EN54-7 (1996) 
1.3 Heat Sensors EN54-5 (1996) 
1.4 Multisensors ISO7240-15 (Draft 1996) 
1.5 Call Points EN54-10 (Draft 1996) 

 
4.2 SYSTEM OPERATION 
 
     .1 Polling System 
 

The system is to incorporate a polling system which polls each sensor individually and reads 
information at regular intervals to the control unit. The idle value shall be continuously updated 
in order to compensate for ageing and atmospheric conditions. The panel shall make decisions 
based upon the information obtained from each detector. 

 
System polling time shall be less than three seconds for each complete scan of all devices 
attached. This time shall remain constant irrespective of the number of devices attached to the 
loop. 
 

     .2 Communication Circuit 
 

A 2-wire circuit is to be used for power and communication between the panel and the 
sensors. 

 
     .3 System Control 

 
All communication shall be under the control of the control unit, which shall sequentially poll 
each device in turn and authorise communication. 
 
No device shall communicate with the control panel without authority. 
 
The control unit must be able to read information from a device or send 
instructions to a device. 
 

     .4 Device Address 
 

Each device on line must be uniquely identifiable by the control unit. This must  be achieved by 
pre-setting the address of each device. 

 
Removal of a detector head from it’s base must extend a fault condition to the control unit. 
 

     .5 Device Identification 
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The identification of each type of address unit, and each type of sensor (i.e. Multisensor, 
Ionisation Detector, Heat Detector, Sprinkler Switch, etc.), must be transmitted to the panel on 
each polling scan. 

 
     .6 Device Status 
 

The condition of each line device, including circuit, calibration and contamination, must be 
transmitted to the panel on each polling scan. 

 
     .7 Calibration 
 

The system must check the calibration of each analogue line device and record 
changes caused by environmental contamination. 

 
When maximum calibration adjustment is reached the panel must indicate a “maintenance” 
signal. This must be a dedicated signal, and must be separate from the “pre-alarm” signal. 

 
The build-up of dirt or similar contamination on the optical surfaces will cause the output signal 
from the detector to gradually change. The control panel shall be capable of monitoring this 
slow change in signal and at a predetermined level indicate that the detector is in need of 
servicing. 

 
     .8 Display and Indicators 
 

All display and indicators shall be LCD for text, and LED for lamp indication. 
The type, calibration, sensitivity and status of each device must be able to be 
displayed at the control panel. 
 

     .9 Number of Devices in Alarm 
 

There shall be no limit to the number of devices which may be in alarm simultaneously. 
 

When a detector is in alarm an LED in its head or base shall be switched on. 
 
     .10 Line Protection and Monitoring 
 

The addressable line must be monitored for short circuit or open circuit. 
 

The occurrence of an open circuit shall cause a fault signal on the panel, but all sensors or 
devices shall function correctly. 
 
The occurrence of a short circuit shall cause no more than 20 sensors or call points to cease 
operating, and all remaining devices shall function correctly. 
 

     .11 Software Algorithms 
 

The data from each sensor must be evaluated by intelligent software algorithms to identify the 
presence of fire or smoke, and any possible faults present. 
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The system must support a number of software different algorithms, each tailored to suit the 
profile of a different hazard or protected area. These algorithms must be specifically matched to 
provide the optimum protection for each type of area. 

 
It must be possible to customise algorithms to take into account special conditions that may 
exist in certain specific hazards. This customisation should incorporate the features below. 

 
Alarm sensitivity relative to each analogue detector is to be individually adjustable, device by 
device, by the control panel. Not less than four levels of sensitivity adjustment are required for 
each device, as follows: 

 
1.1 Smoke Sensors 

1.1.1 1,5%/m obs 
1.1.2 2,5%/m obs 
1.1.3 3,5%/m obs 
1.1.4 5,0%/m obs 

 
1.2 Heat Sensors 

1.2.1 420C 
1.2.2 580C 
1.2.3 700C 
1.2.4 820C 
 

Every analogue detector must have the facility for verifying the validity of an alarm signal over a 
20 second period, before initiating an alarm. This alarm verification function must be able to be 
enabled or disabled, on a device by device basis, from the control panel. 

 
It must be possible to allocate selected algorithms independently to each sensor in the system. 
In addition, different algorithms must be able to be automatically allocated to the same sensor 
at different times. 

 
4.3 LOOP OPERATION 
 
     .1 Addresses 
 

The loop devices shall each have a unique address. Each device may be  addressed as often as is 
required. 

 
There shall be no preset order for addressing the devices. The devices shall be addressed 
appropriate to site conditions. This order will be determined during system design or 
commissioning. Every device must be checked by the control panel every 2 seconds. In order to 
maintain system integrity, the panel must not bypass any sensors during a scan. 
 
The control panel will have the facility of determining if more than one device has the same 
address on the loop. A “double address” alarm shall be given if this occurs. 
 

     .2 Loop Devices 
 

It shall be possible to fit a range of sensors and devices to the loop, as indicated in detail later in 
this specification. 
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Sensors shall transmit data to the control panel every 2 seconds, which shall be interpreted by 
the algorithm allocated to the particular sensor. Response shall be determined by the 
characteristics of the algorithm. 
 
Manual call points shall each have their own unique address and the panel shall be capable of 
identifying and responding to the operation of a call point within three seconds, as required by 
BS5839. 

 
Loop sounders shall be powered directly from the addressable loop, without requiring any 
additional wiring. It shall be possible to fit up to 20 sounders onto each loop, depending on the 
size and length of the loop cabling. 

 
It shall be possible to fit loop isolators at a maximum spacing of one per 20 devices. The 
isolators shall protect against short circuits, and partial short circuits, on the loop by isolating 
that section of the loop where the short circuit occurred, thus maintaining the integrity of the 
remainder of the system. 

 
Fire condition LED indicators fitted to the devices and any remote indicators shall be remotely 
and separately operated from the control panel. 

 
The loop shall be capable of receiving information form third-party systems, e.g. Operation of 
sprinkler system, by means of standard interface units. The source of this information shall be 
identified by its own unique address. In addition, the interface unit shall indicate to the panel 
the type of alarm, e.g. “Sprinkler”, “security”, etc. 
 

     .3 Device Identification and Location 
 

The control panel shall be able to identify what type of device is located at each address in 
order to protect against accidental fitting of an inappropriate sensor. 

 
The control panel shall be able to identify the absence of a field device. 

 
The control panel shall be able to physically identify the zone in which each sensor or device 
address resides, and shall give a “configuration-fault” signal if a sensor or device address is 
located in the incorrect zone. 

 
     .4 Device Monitoring 
 

The panel shall monitor each device on every scan, and give a fault signal for any of the 
following conditions within 30 seconds of: 

 
1.1 Smoke Sensors 
1.2 Detector removed 
1.3 Address unit removed 
1.4 Incorrect device type 
1.5 Faulty calibration or sensitivity 

 
     .5 Line Capacity 
 

The capacity of the address line shall be at least 127 addressable devices. 
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These must be input devices, such as smoke sensors, or output devices, such as sounders or 
relays. 

 
     .6 Floating Thresholds 
 

The alarm thresholds of each analogue detector shall vary individually in accordance with its 
idle status. This includes alarm thresholds, rate algorithms, pre-alarm and maintenance 
thresholds. 
When the threshold reaches its maximum limit, the panel must be able to indicate a 
“maintenance required” signal for the particular detector. This must be separate to a “pre-
alarm” signal. 

 
The use of a combined signal for “pre-alarm/maintenance” is not acceptable. 

 
4.4 FIRE ALARM PANEL 
 
     .1 General Description 
 

The fire alarm panel shall be a 24 volt analogue addressable unit, designed to communicate 
with the sensors and field devices. It shall be a microprocessor based unit, and shall incorporate 
all hardware and software to enable it to make decisions based upon information received from 
sensors, and operate appropriate outputs to initiate required alarms and signals. 

 
The panel shall comply fully with standard EN54-2. 

 
     .2 Signaling and Annunciation 
 

Signaling and annunciation shall be as specified in standard EN54-2. 
 

Fire indication shall be by zone, displayed on LED indicators, and on the LCD text display. 
 

Fault, maintenance, pre-alarm, and device/zone disabled signals shall be indicated visually by 
LCD text display, and audibly in the control unit. 

 
The top portion of the LCD text display shall always show the first alarm received. The lower 
portion of the LCD text display shall show the last alarm received. It must be possible to 
manually scroll through all alarms on the lower portion of the screen, using “up” and “down” 
scroll buttons. 

 
The display must show the total number of alarm events currently in the system. 

 
Fire alarms shall take priority when displaying. However, it must be possible to view all events 
currently in the system, including, fire alarms, fault alarms, pre alarms, maintenance alarms, 
disabled devices, and other events. 

 
It shall be possible to view the devices, by address, that initiated the alarm on the LCD text 
display, on manual request. When viewing the device, a 40 character location message specific 
to each device shall be displayed. 

 
The visual indications must be arranged so that the different warnings are clearly distinguished, 
(i.e. amber for fault, red for alarm). 
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The internal audible signal device may be the same for all alarms, but either tone variation or 
time switching shall be used to differentiate the signals. 

 
Outputs shall be provided for audible alarms, control functions, remote mimics and connection 
for computers and printers. 

 
     .3 Zoning 
 

The panel shall have fifty zones. The zones must be fully field programmable to permit sensors 
to be allocated to any zone. 

 
Each zone shall be identified by a 40-character text label displaying on the LCD display. This shall 
be field programmable. 

 
It must be possible for any number of addressable devices from 0 – 127 to be connected to any 
zone. 
 
The zoning must be manually configured on start-up or on request by an authorised operator. 

 
The panel must provide facilities for the operator to inspect the zoning configuration, and 
inhibit, or activate devices. Facilities must be provided for identifying all active and inhibited 
addressed, and all connected device types. 

 
     .4 Panel Indicators 
 

All visual indicators shall be LED’s and no incandescent lamps are to be used. 
 

The following LED’s must be provided: 
 

24 – Zone alarm LED’s 
1 – Supply healthy LED 
1 – Supply faulty LED 
2 – Common alarm LED 
1 – Common fault LED 
1 – Maintenance LED (or visual display) 
1 – Processor running LED (internal) 
1 – Processor fault LED (internal) 

 
     .5 Panel Displays 
 

The LCD text display must be able to simultaneously display a minimum of the 
following information in each display mode: 

 
1.1 Zone Display Mode: 

 Type of alarm 

 Zones (first and last) 

 Alarm count 

 Total number of alarms 

 40 Character zone location message for each zone 

 Time and Date 
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1.2 Device Display Mode: 

 Loop number, zone number, detector address 

 Zone in alarm 

 Detector in alarm 

 Alarm type 

 Active or accepted 

 Time and Date 
 

NOTE: The LCD must be at least a 160 character display. 
 
     .6 Panel Controls 
 

The panel is to incorporate a keyboard and push-button with the following functions: 

 Numeric keyboard 

 System reset button 

 Alarm accept button / silence alarm button 

 Alarm sound button 

 Panel buzzer “mute” button 

 Lamp test function 

 “Help” button 

 Control buttons as required for system operation 

 Menu functions for maintenance and commissioning 
 
 
     .7 Alarm output (Fire) 
 

The panel must incorporate two monitored audible alarm outputs for the switching-on of bells 
or electronic sounders. 

 
These outputs must be continuously monitored for open and short circuit. 
 
Each output must be rated at 0,75 A at 24 V DC. 

 
It shall be possible to independently disable either of the alarm bell outputs by means of a 
control push button. 

   
A test facility shall be provided in order to test each of the alarm bell outputs. When the test is 
initiated the selected alarm bell will operate intermittently. 

 
Both the alarm bells will have a delay facility which is selected by controls on the front panel. 
Manual call points will override this delay. 

 
     .8 Alarm contacts (Fire) 
 

One voltage free change-over contact must be provided. This must operate on a “fire” 
condition, and is to remain “on” until the system is reset. 

 
The contacts are to be rated at 2 A at 24 V DC. 

 
     .9 Alarm contacts (Fault) 
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One voltage free change-over contact must be provided. This must release on a 
“fault” or “maintenance” condition, and is to remain “off” until the system is reset. 

 
The contacts are to be rated at 2 A DC. 

 
     .10 Remote Panel Outputs 
 

An optional monitored serial port shall be provided for connecting to remote panels and 
computers. 

 
The remote units must have the following displays and controls: 

 

 Remote 160 character LCD text display which repeats all events being displayed on the 
panel display. 

 Numeric keyboard 

 System reset button 

 Alarm accept button / silence alarm button 

 Alarm sound button 

 Panel buzzer “mute” button 

 Lamp test function 

 “Help” button 

 Control buttons as required for system operation 

 Menu functions for maintenance and commissioning 
 
     .11 Help Function 
 

A “help” function shall be provided, with pre-programmed user instructions and other 
information available on the LCD display. This shall be called to the screen by a dedicated “help” 
button. 
 

     .12 Optional Printer 
 

A twenty-four column printer shall be available as an option, able to be installed 
into the panel, visible and accessible from the front. 
An optional facility shall be provided for connecting the panel to an 80-column desktop 
printer. 

 
The printer shall provide a hard copy of the following: 

 Alarms 

 Faults 

 Maintenance 

 Panel operations 

 Time and Date 
 

Operation of the printer shall not inhibit, delay or affect the functioning of the detection polling 
system in any way. 

 
When supplied as an option, the printer must include all connecting cables, hardware, software 
and instructions. 
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     .13 Processor Monitoring 
 

A hardware “watchdog” circuit must be provided on the central processor module. 
 

In the event of a microprocessor failure the watchdog must cause a hardware reset of the 
microprocessor. This reset action must continue until the processor has restarted. In the event 
that the processor will not restart within 20 seconds, then the panel must give an audible and 
visual alarm indication. 

 
A watchdog counter must allow the viewing of the number of times that the processor has been 
restarted by the watchdog, for diagnostic purposes. This information must be stored in non-
volatile memory, enabling it to be viewed even if the panel has been powered-down. The 
counter must only be able to be reset by an authorised engineer, under a level 3 access code. 

 
The microprocessor must perform full diagnostic tests on all memory devices on start-up, as 
follows: 
 

 RAM test (Running Data) 

 EPROM checksum verification (Programme Storage) 

 EEPROM checksum verification (Site Configuration Storage) 
 

Should any test fail an audible and visual fault indication must be given, and the LCD display 
must indicate the nature of the fault. 

 
The control unit shall perform periodic checksum tests, at intervals not exceeding 60 minutes, 
on the RAM, EPROM, and EEPROM memories, and give an audible, visual, and LCD text fault 
indication in the event of a discrepancy. 

 
It must be possible to view the original and current checksums for all memories on the panel 
LCD display, as a maintenance (level 2) function. 

 
4.5 LOOP DEVICES 
 
     .1 Device Types 
 

It shall be possible to connect the following detectors/devices to the control unit addressable 
loop: 

 Multisensors – optical/thermal type 

 Optical smoke sensors – analogue type 

 Ionisation smoke sensors - analogue type 

 Heat sensors – analogue type 

 Manual call point “break-glass” units 

 Wireless radio-based analogue multisensors – optical/thermal (with loop interface) 

 Wireless radio-based analogue sensors – optical smoke (with loop interface) 

 Wireless radio-based analogue multisensors – heat type (with loop interface) 

 Wireless radio-based call points (with loop interface) 

 Addressable relays i.e. Output devices 

 Interface Units i.e. Input devices 

 Addressable Sounders (Loop powered) 

 Sounder Circuit Controllers 

 Addressable Remote LED Indicators 
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 Gas Discharge Control Units 

 Loop Isolators 
 

     .2 Intelligent Point Sensors: General Requirements 
 

Sensors shall have complete electromagnetic and electrostatic protection against externally 
generated noise and the effects of devices such as fluorescent light fixtures, variable frequency 
motor controllers, cellular telephones, and electrical surges from other sources. Protection 
must meet the European Directive CE336/89, and must comply with the following standards: 

 
a) IEC801-1: General surge protection requirements 
b) IEC801-2: Electrostatic discharges 
c) IEC801-3: Radiated Electro magnetic interference 
d) IEC801-4: Voltage transients – Fast transient bursts 
e) IEC801-5: Process equipment: surge immunity requirements 
 

In addition, sensors must be fully resistant to RFI interference to a signal strength of 10v/m over 
a frequency range of 1MHz to 1000 MHz, and a signal strength of 50v/m over 50v/m over 
cellular telephone signal ranges 450 – 466 MHz, and 890 – 960 MHz. 

 
The electronic components must be surface, and the board assembly must be protected with a 
conformal coating stable to 1000 C. The coating shall be applied to both sides of the board, 
affording protection against moisture, fungus, and dirt. 

 
The sensors shall be suitable for connecting to a ZP fire alarm panel using a two wire circuit, and 
compatible with ZP hardware and software protocol. Data transmission to and from the control 
panel from the detector shall be via an integrated communication protocol which is factory 
fitted to the detector by the original detector manufacturer and forms a complete and integral 
part of the detector. The system shall operate satisfactorily within the supply voltage range of 
17V – 28V dc. 

 
An indicator LED shall be provided on the detector which illuminates when the detector is in an 
alarm condition. The indicator shall be operated independently of the detector from the central 
control panel. 

 
Provision shall be made for an output from the detector suitable for operation of a remote 
indicator LED. The output shall be operated independently of the smoke detector from the 
central control panel. 

 
Sensors must plug into separate mounting bases with a twist-lock action. The bases shall be 
fitted with corrosion resistant connector springs and terminal screws with captive clamping 
plates. 

 
All bases shall incorporate a concealed security lock to prevent unauthorised removal or 
tampering with sensors. It shall be possible to activate the security lock in areas where required. 
With the security lock activated, it must only be possible to remove a sensor from its base using 
a special tool. 

 
There shall be a facility on the base for attaching a label indicating the address of that detector. 
A similar facility shall be available on the detector, enabling the fitting of a label indicating its 
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address. When the detector is fitted to its base, both the detector and base address labels shall 
be visible, and aligned adjacent to each other. 

 
Smoke entry points must be protected against insect ingress by corrosion resistant mesh. 

 
The detector shall be supplied complete and fully tested and calibrated. 

  
The unique address of the detector shall be set by the installer using high integrity sealed 
dipswitches. 
 
The sensors must be unobtrusive when installed, having a dimension not exceeding 70mm x 
115mm diameter maximum including the mounting base. 

 
The detector shall be capable of being remotely tested from the control panel by the 
transmission of a test instruction to the addressed detector. This shall result in a healthy 
detector transmitting back smoke and thermal analogue values in excess of the recommended 
fire alarm threshold. The control panel will recognize this signal as a test result and shall not 
raise an alarm against this signal. 

 
     .3 Multisensor Sensors (Analogue/Addressable) 
 

The multi sensors must comply fully with the general requirements for intelligent point sensors 
as specified in paragraph 5.2. 

 
Multisensors shall comply with standard ISO7240-15. 

 
The multisensor sensors shall incorporate photoelectronic optical smoke sensors, and high 
sensitivity thermal sensors, software interlocked to provide early warning from all types of 
smouldering and thermal fires. 

 
Multisensors shall be able to be operated by the control software as combination multi sensing 
devices, or as smoke sensors only, thermal sensors only. 

 
The smoke element shall be of the light scattering type using a pulsed internal LED light source 
and a photocell sensor. 

   
The thermal element shall utilise high sensitivity, high speed thermistors optimised to measure 
small changes in temperature, and rate of change. 

 
The elements shall measure both absolute smoke and thermal levels, but also rate of smoke 
and thermal change. 

 
The smoke and thermal elements must report independently to the control panel, and must be 
software interlinked to enable intelligent high-level decision making. 

 
The detector shall be capable of operating within the following environmental limits: 
 

a) Temperature operating range –200C to +600C 
b) Humidity operating range 0% to 95% RH (without condensation) 
c) Wind – not affected 
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The detector shall be capable of protecting an area up to 100m2 at a height of up to 12m. The 
siting of the sensors must conform to BS5839 Part 1 (1980). 

 
     .4 Ionisation Smoke Sensors (Analogue/Addressable) 
 

The ionisation smoke sensors must comply fully with the general requirements for intelligent 
point sensors as specified in paragraph 5.2. 

 
Ionisation smoke sensors must comply with standard EN54-7. 

 
Ionisation smoke sensors shall be suitable for detecting invisible products of combustion as well 
as visible smoke and be of the dual chamber source type to provide good stability in changing 
environmental conditions. 

 
The radioactive source shall be Americium 241 mounted in such a way that it is mechanically 
secure. The device shall have been certified by the National Radiological Protection Board or a 
similar body. 

 
The detector shall be capable of operating within the following environmental limits: 
 

a) Temperature operating range –200C to +600C 
b) Humidity operating range 0% to 95% RH (excluding condensation) 
c) Wind resistance up to 10 meters per second without false alarming 

 
The detector shall be capable of protecting an area up to 100m2 at a height of up to 12m. The 
installation and siting of the sensors must conform to BS5839 Part 1 (1980), or similar 
Standards. 

 
     .5 Photoelectric (Optical) Smoke Sensors (Analogue/Addressable) 
 

The photoelectric optical smoke sensors must comply fully with the general requirements for 
intelligent point sensors as specified in paragraph 5.2. 

 
Photoelectric optical smoke sensors shall comply with standard EN54-7. 

 
The photoelectronic optical smoke sensors shall be suitable for detecting visible smoke such as 
is produced by slow smouldering fires. 

   
They shall be of the light scattering type using a pulsed internal LED light source and a photocell 
sensor. 

 
The detector shall be capable of operating within the following environmental limits: 
 

a) Temperature operating range –200C to +600C 
b) Humidity operating range 0% to 95% RH (without condensation) 
c) Wind – not affected 

 
The detector shall be capable of protecting an area up to 100m2 at a height of up to 12m. The 
installation and sitting of the sensors must conform to BS5839 Part 1 (1980), or similar 
Standards. 
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     .6 Heat Sensors (Analogue/Addressable) 
 

The heat sensors must comply fully with the general requirements for intelligent point sensors 
as specified in paragraph 5.2. 

 
Heat sensors shall comply with standard EN54-5 (1996). 

   
The heat detector shall be electronic in operation, and shall monitor ambient temperature by 
means of a NTC thermistor. 

 
The detector shall be capable of operating within the following environmental limits: 
 

a) Temperature operating range –200C to +600C 
b) Humidity operating range 0% to 95% RH (excluding condensation) 
c) Wind – not affected 

 
Each detector shall be suitable for protecting an area up to 50m2 at a height of up to 7,5m. The 
installation and siting of the sensors shall be carried out in accordance with standards BS5839 
Part 1. 

 
     .7 Manual Call Point 
 

The call point shall be manufactured from red injection moulded plastic. 
 

Manual call points shall comply with standard BS5839. 
   

The overall size of the call point shall not exceed 100 mm x 100 mm x 60 mm. 
 

It shall consist of an enclosure, with a captive glass pane, and it shall incorporate an addressable 
communications module. 

 
Breaking the pane shall initiate an alarm, no secondary action shall be required by the operator. 

 
The call point shall incorporate a plastic-laminated safety glass which will not produce sharp 
edges when broken, thereby protecting the operator from injury. 

 
An externally visible LED must be incorporated to indicate when the device is in alarm. The LED 
shall illuminate when the call point is activated. However, the illumination of the LED will be by 
command from the control panel. 

 
4.6 ALARM MANAGEMENT 
 

The annunciation and signaling outputs must be filed programmable as described below. 
 
     .1 Control Outputs 
 

Optional control outputs or relays shall be available. 
 

The system must be able to support up to 512 optional relays. Each relay must be software 
programmable and must be able to be allocated to a loop device, a zone, fire alarm, fault or 
coincidence operation. 
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The optional relays must be able to be allocated in a different grouping or the same grouping as 
the zones. 

 
Each optional relay shall have a change-over voltage-free contact rated at 2A at 24V DC. 

 
     .2 Double – Knock (Coincidence) Operation 
 

It shall be possible to programme any of the control outputs or addressable relays to operate 
upon an alarm from any two sensors in the programmed group. 

 
     .3 Silencing Operation 
 

It shall be possible to programme any of the control outputs or addressable relays to operate in 
either “silencing” mode or “non-silencing” mode. 

 
In “silencing” mode the relay or outputs shall de-activate when the “alarm accept” button is 
pressed, or when the “reset” button is pressed. 

 
In “non-silencing” mode, the relay or output shall be de-activated only when the “reset” button 
is pressed. 

 
     .4 Activation Delay 
 

It shall be possible to programme any of the control outputs or addressable relays to activate 
after a delay period from receipt of the control signal. 

 
This delay shall be 0 - 16 minute, in one second increments. 

 
     .5 Software Control 
 

All the above functions, shall be under software control, and programmed through the panels 
keyboard or by means of a computer.  
 
It must be possible, as an option, to programme the panel off-line on a computer, and 
download the programme into the panel. 

 
It must be possible to save the programme to disk for future reference. 

 
4.7 SYSTEM MAINTENANCE 
 
     .1 General 
 

The system shall be, as far as possible, self-testing and maintenance free. 
 

The control unit shall continually update the idle state of each detector, and indicate a 
“maintenance required” signal in the event of a detector sensitivity being too high or too low. 

 
     .2 Control Unit Test 
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The control unit shall have test facilities without interruption of the remainder of the system 
(short circuit test exclude) for the following: 

 
     .3 Detector Tests 
 

The control unit shall allow for detector test and inspection by a single person. 
 

The test alarm triggered on each detector by the inspection person shall be indicated on the 
detector by a red LED and shall be automatically reset by the control unit. Alerting shall not take 
place. 

 
Zones which are not switched to maintenance mode shall remain ready for normal alarm 
procedure. 

   
Upon completion of the test, the panel shall print out a report indicating which sensors 
operated and any sensors which failed to operate. 

 
     .4 Operational Statistics 
 

The control panel shall keep statistics for each of the system sensors. These statistics shall be 
able to be displayed on demand by a level 2 operator. 

 
The following statistics shall be displayed: 
 

 Maximum value attained by the sensor as well as the date and time. 

 The minimum value attained by the sensor as well as the date and time. 

 The average idle value attained by the sensor. 

 Communication error rate 
 

It shall be possible to put up to 1 zone (20 detectors) in soak test mode. Sensors in soak test 
mode will log their conditions in the event buffer without raising fire alarms. It shall be possible 
to display or printout the result of the soak-test. 

 
     .5 Alarm Test 
 

The control unit shall allow for the testing of all audible and visual alarm devices and control 
relays, to check correct functioning of these devices. 

 
4.8 SYSTEM WIRING 
 
     .1 Loop Wiring Configuration 
 

The system device address loops shall each operate on a single two-wire circuit, which shall be 
normally screened to provide absolute reliability at all times, and in all environments. 

 
The system shall meet the requirements of European Union Directive CE336/89 for the ability 
to perform satisfactorily under conditions of electrical surges and transients, and shall comply 
fully with the requirements of the following standards as required by EN54: 
 

 IEC 801-2 Electrostatic discharges 

 IEC 801-3 Radiated Electro magnetic interference 
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 IEC 801-4 Voltage transients – Fast transient bursts 
 

Wiring is to be suitable for return loop arrangement, or single direction arrangement. Tee-off’s 
must be permitted, with full monitoring. 

 
When used with sensors, call points, and interface-units, the system shall operate satisfactorily 
with a loop length of up to 3500 meters, of a cable type and size as specified by the equipment 
manufacturer. 

 
When used with high-power devices, such as loop-powered sounders, in addition to sensors, 
call points and interface-units, the system shall operate satisfactorily with a loop length of up to 
1000 meters, of a cable type and size as specified by the equipment manufacturer. 

 
It shall be possible to carry out a high-voltage electrical test on a complete loop of cable, with 
the bases connected, but with sensor heads removed, without damage to any electronics. 
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ANNEXURE C - PART 1.5 

 
GENERAL TECHNICAL SPECIFICATION 

 
INERT GAS FIRE EXTINGUISHING AGENT 

 
 
5.1 GENERAL REQUIREMENTS 
 
     .1 GENERAL DESCRIPTION 
 

This Standard Specification shall apply to any fire protection or extinguishing installation 
containing an Inert Gas Agent, in accordance with the Standard on Gaseous Fire Extinguishing 
Systems – SANS 14520:2000 
 
The Inert Gas Agent shall contain as primary components: 
 

 Nitrogen (N2), as well as one or more of the following gases: 

 Helium (He) 

 Neon (Ne) 

 Argon (Ar) 
 

The Inert Gas Agent may further contain Carbon Dioxide CO2 as a secondary component. 
 
The exact constitution and constituent tolerance of the Inert Gas Agent shall be in accordance 
with SANS 14520:2000 – Gaseous Fire Extinguishing Systems requirements. 
 
The objectives of an Inert Gas Agent discharge into any protected space shall be: 
 

 Reduction of the oxygen (O2) concentration in the protected space, by virtue of 
displacement of a significant part of the atmosphere, to a level which will not sustain fires 
of Classes A. B or C. 

 

 To limit the reduction in oxygen concentration to a level that will still sustain human life at 
a fairly low rate of activity. 

 

 Where Inert Gas Agents containing carbon dioxide (CO2) are concerned, to limit the 
increase in CO2 concentration in the protected space to a level which will not cause any 
related effects of toxicity in persons of reasonable health. 

 
This Standard Specification shall apply to engineered fixed total flooding installations. This 
Standard Specification shall apply to systems with storage pressures of 150Bar to 200Bar. 
Systems with storage pressure lower than 150Bar shall not be acceptable. Where system 
storage pressure exceeds 200Bar, such system shall be suitably rated for safe operation at 
such higher pressure. 
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     .2 SYSTEM APPROVAL AND DESIGN RESPONSIBILITY 
 

Every Inert Gas Agent installation shall comply with either of the following: 
 
.2.1 System Approval by an Approved Body 

 
The entire system offered, including physical equipment, as well as design algorithms 
and software, shall have complete, non-exclusive, system approval by a standards 
organisation or certification body such as, 
 

 South African Bureau of Standards (SABS) 

 Underwriters Laboratory (UL) - United States of America 

 Factory Mutual Research Corporation (FMRC) - United States of America 

 Verband der Schadenversicherer (VdS) - Germany 

 Germanischer Lloyds - Germany 

 Loss Prevention Certification Board (LPCB) - United Kingdom 

 Lloyds Register - United Kingdom 

 Det Norske Veritas - Norway/Sweden 
 

.2.2 System Design by Competent Individual 
 

In cases where no system approval exists, the entire system offered, including physical 
equipment, as well as design algorithms and software, shall be designed by a South 
African registered Professional Engineer, or other party acceptable to the Responsible 
Engineer 
 
In either case, such a design shall form part of an approved, integrated design, 
manufacture and testing process in compliance with IS09001. 
 
Furthermore, every item of equipment shall carry individual approval by a body 
acceptable to the Responsible Engineer, such as: 

 

 South African Burea of Standards (SABS) 

 Underwriters Laboratory (UL) - United States of America 

 Factory Mutual Research Corporation (FMRC) - United States of America 

 Verband der Schadenversicherer (VdS) - Germany 

 Germanischer Lloyds - Germany 

 Loss Prevention Certification Board (LPCB) - United Kingdom 

 Lloyds Register- United Kingdom 

 Det Norske Veritas - Norway/Sweden 
 

The design of the fire protection layout detailed in the Supplementary Specification 
shall be done as part of an IS09001 certified design program. The technical interface as 
required by the IS09001 process, shall be the Engineer. 
 
Final design verification, as called for by IS09001, shall be included in the scope of works 
unless otherwise specified in the Detailed Technical Specification. 

 
     .3 COMPLIANCE & STANDARD SPECIFICATIONS 
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Unless specifically noted otherwise in the Detailed Technical Specification, all aspects of any 
Inert Gas Agent installation shall comply with the following regulations: 

 

 Occupational Health and Safety Act (Act 85 of 1993. as amended) with Regulations. 
 

 National Building Regulations Act of 1977 (SANS 10400 - 2011) as amended. 
 

 Local Municipal or other by-laws as applicable. 
 

 Any applicable legislation imposed by any local or other authority. 
 

 Pressure Equipment Regulation 
 

Unless specifically noted otherwise in the Supplementary Specification, all aspects of any Inert 
Gas Agent installation shall meet or exceed the following specifications: 

 

 NFPA 2001 Standard on Clean Agent Fire Extinguishing Systems - Latest Edition, as issued 
by the National Fire Protection Association of the USA. 

 

 SANS 14520:2000, Part 1-15 – Gaseous Fire Extinguishing Systems requirements 
 

     .4 LIABILITY 
 

All liability with respect to safety or other legislation regarding transport from manufacturer's 
premises, erection, storage on site, operation, etc. of any Inert Gas Agent installation shall rest 
with the Contractor until such time as the Responsible Engineer or Principle Contractor has 
taken first delivery of such installation, and the Responsible Engineer, Principle Contractor or 
its representative has confirmed acceptance of such first delivery in writing. 

 
     .5 COMPLIANCE & STANDARD SPECIFICATIONS 
 

All dimensions, masses, volumes, etc. indicated on any drawings, schedules, submittals or 
other, shall be in accordance with the Sl Unit system. 

 
     .6 WORK BY OTHERS 
 

All work necessary for successful completion of an installation shall be deemed to be included 
in the scope of works, except where it is specified in the Detailed Technical Specification as 
"by others". 

 
     .7 DESIGN CALCULATIONS 
 

The successful tenderer shall submit for perusal by the Engineer copies of his detailed design 
calculations within the time period specified.  
 
These shall include at least the following: 
 

 System sizing calculations. Design concentration shall be clearly indicated for each and 
every zone or space, and whether such spaces are normally occupied or normally 
unoccupied. 
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 Distribution system detail design. All discharge pressures, both upstream and downstream 
of the main orifice shall be clearly indicated, together with proposed nozzle and pipe sizes, 
specifications, and allowable working pressures. 

 

 Final discharge quantities for every protected space, design concentrations, 95% discharge 
time. 

 
     .8 PERFORMANCE TOLERANCES 
 

The Contractor shall at the time of first delivery hand over to the Engineer or Principle 
Contractor a certificate of confirmation that he guarantees actual Inert Gas Agent 
concentration of every protected space to be in accordance with the tolerances set out in 
SECTION 4.3.2 of this document. A copy of this certificate shall be bound into every Operation 
& Maintenance Manual, and the original shall be handed over to the Engineer or Principle 
Contractor. 

 
This certificate of confirmation shall include: 
 

 Clear description of every protected space 

 Volume of every protected space 

 Total volume of agent piped to protected space 

 Inert Gas Agent design concentration 

 Guaranteed maximum Inert Gas Agent concentration 

 Guaranteed minimum Inert Gas Agent concentration 
 
     .9 NOTICES & SIGNAGE 
 

All notices and signage associated with an Inert Gas Agent installation shall be supplied and 
installed as part of the installation. This shall include any temporary signage, which may be 
required. 

 
 
     .10 COMMISIONING & TESTING 
 

Commissioning shall be done in a co-coordinated way in accordance with the requirements set 
out by the manufacturer of the equipment, and with the provisions of SANS 14520. The 
proper operation of the installation shall be demonstrated to the Engineer. The Contractor 
shall bear the cost of all consumables, testing equipment, materials or extinguishing agent 
required for demonstration purposes. 

 
     .11 INSPECTION AND TEST CERTIFICATION 
 

The Contractor shall obtain all required test certificates, and organize all necessary 
inspections, on behalf of the Responsible Engineer or Principle Contractor as part of the scope 
of works. These shall include all certificates or inspections with regard to pressure testing of 
storage cylinders and other equipment as required in terms of Occupational Health and Safety 
Act or other as applicable 

 
     .12 APPICATION FOR INSTALLATION & COMISIONING 
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Where any inspections or approvals of equipment or installations by inspection authorities or 
other are required before transport, erection, commissioning, operation, or any other action 
required for successful completion of the works may take place, these approvals or 
inspections shall be obtained by the Contractor. 

 
5.2 SYSTEM DESIGN 
 
     .1 APPLICABILITY 
 

This Standard Specification shall apply to any fire extinguishing installation containing an Inert 
Gas Agent, as described elsewhere in this document. 
 
All Inert Gas Agent installations shall be engineered fixed full flooding systems. 
 
Application of any Inert Gas Agent shall be limited to: 
 

 Class A surface and deep seated fires 
 

 Class B flammable liquid fires involving combustion of acetone, heptane, methane, or 
propane 

 

 Class C energized electrical equipment fires, e.g. in computer rooms, control rooms, 
transformer rooms, substations, plantrooms containing rotating equipment, pumps, 
motors, etc. 

 
Inert Gas Agents are not applicable where the following types of fires are involved, and these 
fires shall be excluded from their application: 
 

 Class D combustible metal fires such as those involving magnesium, sodium, 
potassium, titanium, zirconium, etc. 

 Chemicals, substances, or devices containing oxygen rendering them capable of 
sustaining their own combustion, such as cellulose nitrate and other explosives, 
incendiary devices, etc. 

 Metal hydrides 
 
     .2 DESIGN CODE 
 

Any Inert Gas Agent installation shall be designed, erected and commissioned in accordance 
with or exceeding the following specifications, in order of preference: 
 

 SANS 14520:2000 – Gaseous Fire Extinguishing Systems 
 

 NFPA2001 Standard on Clean Agent Fire Extinguishing Systems - latest edition. 
 
     .3 DETAILED DESIGN 

 
The successful tenderer shall submit detailed design calculations of all aspects of every Inert 
Gas Agent installation. This shall include all aspects of an Inert Gas Agent installation as 
detailed in the design codes and specifications applicable. It shall be assumed that any 
tenderer is completely familiar with the requirements of the applicable codes and standards 
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as mentioned above, and that his design shall comply with all requirements of these, whether 
or not such requirements are specifically mentioned in this document. 

 
.3.1 Fire Divisions and Discharge Zoning 
 

The Inert Gas Agent protection arrangement shall be designed in accordance with the 
fire divisioning of the protected area. Unless otherwise specified in the Detailed 
Technical Specification, every individual protected space shall be served by a separate 
Inert Gas Agent protection system, which is capable of functioning in isolation from any 
other system.  
 
As a guideline, the following would constitute a protected space: 
 

 A room or space constituting a fire division as intended by the National Building 
Regulations, and with no or few uncloseable penetrations in the envelope. 

 

 A room or space enclosed by concrete slabs, masonry walls, drywall partitioning, or 
other physical barrier, with no or few uncloseable penetrations in the envelope, 
which is not necessarily a fire division, but which is indicated as a separate 
protected space in the Supplementary Specification. 

 

 A combination of subdivisions such as access floor voids, occupied zones over, and 
ceiling voids over, which all form functional part of the same space, even though 
separated by physical barriers. 

 

 A collection of functionally similar adjacent spaces that require combined gas 
discharge in order to achieve adequate protection against fire. 

 
The Inert Gas Agent protection arrangement of any protected space shall be designed 
to effect simultaneous discharge of Inert Gas Agent in all parts of that particular 
protected space. If such a protected space contains subdivisions separated by any 
physical barrier, such as an access floor or ceiling, the Inert Gas Agent distribution 
system shall be designed to achieve a homogenous concentration of extinguishing gas 
in all parts of the space. 

 
If the Detailed Technical Specification calls for a single Inert Gas Agent protection 
system to cover multiple spaces that would normally constitute separate protected 
spaces, such a protection system shall be designed to effect a single simultaneous 
discharge into all separate spaces. If the Supplementary Specification also calls for 
individual zoned discharge into the separate spaces, the distribution system shall be 
designed in accordance with Clause 1.10 of Section 4.3.2.3 of this document. 

 
.3.2 Design Concentration 
 

Design concentration shall depend on the nature and quantity of fuels contained in a 
protected hazard, as indicated in the Detailed Technical Specification. 

 
Where Class B flammable liquid fires are concerned, and conditions exist which may 
result in subsequent reflash of a fire or explosion after agent discharge, i.e. 
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 where sufficient fuel quantity is allowed in the protected space to achieve average 
concentration equal or in excess of the lower flammability limit. AND 

 

 where, before agent discharge, ambient or fuel temperature is such that it would 
render the fuel volatile enough to reach lower flammability limit, or, where the 
detection system would permit a rate of temperature rise before extinguishing the 
fire which would cause the fuel to reach lower flammability level, 
 

then the design concentration shall be the inerting design concentration applicable to 
the specific fuel contained in the protected space. Where flammable liquids cannot 
cause reflash or explosion, the design concentration shall be the flame extinguishing 
design concentration. 

 
Inert Gas Agent minimum design concentrations for different classes of fire shall be in 
accordance to SANS 14520:2000 and/or NFPA 2001, unless otherwise stated in the 
Detailed Technical Specification 

 
Flame extinguishing design concentration shall be the actual flame extinguishing 
concentration, obtained from reliable cup burner tests by an approved body to SANS 
14520:2000 and/or  NFPA 2001, plus a 30% safety factor, all in accordance with SANS 
14520:2000 and/or NFPA 2001.  
 
Where reliable cup burner test data is not available, actual flame extinguishing 
concentrations obtained by means of full scale testing may be substituted. Such full 
scale testing shall be performed by an approved body, and as a minimum be in 
accordance with the fire test requirements of US Underwriters Laboratory UL1058 - 
Standard for Safety Halogenated 
Agent Extinguishing System Units - or other equivalent approved testing standard. 

 
.3.3 Design Concentration Tolerance 
 

The Contractor shall make provision in his design so that actual concentration of Inert 
Gas Agent during and after agent discharge in every protected space is within the 
following performance tolerances, unless otherwise stated in the Detailed Technical 
Specification: 
 

 Normally unoccupied spaces - Inert Gas Agent concentration within ±5% of design 
 

 Normally occupied spaces, which would under normal circumstances be evacuated 
before discharge - Inert Gas Agent concentration within ±5% of design, with 
maximum concentration not exceeding 52%, corresponding to the Lowest 
Observable Adverse Effect Level. 

 

 Normally occupied spaces, which may under normal circumstances not be 
evacuated before or during discharge - Inert Gas Agent concentration within ±5% of 
design, with maximum concentration not exceeding 42.8%, corresponding to the 
No Observable Adverse Effect Level. 

 
.3.4 Discharge Time 
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 Liquefied Extinguishant: The Inert Gas Agent distribution system shall complete as 
quickly as possible to suppress the fire and limit the formation of decomposition 
products. In no case shall the discharge time required to achieve 95% of the 
minimum design concentration exceed 10s at 20ºC, or otherwise required by the 
local authority. 

 
The discharge time period defined as the time required to discharge from the nozzle 
95% of the extinguishing mass required to achieve the minimum design 
concentration at 20ºC. For Liquid Extinguishants, this can be approximately as the 
interval between the first appearance of liquid at the nozzle and the time when the 
discharge becomes predominantly gaseous. 

 

 Non Liquefied Extinguishant: The discharge time to achieve discharge of not less 
than 95% of-the total quantity of extinguishing agent in 60 seconds (slowest 
allowable discharge), but not more than 95% of the agent in 40 seconds (quickest 
allowable discharge). 

 
.3.5 Discharge Pressure and Pipe Specification 
 

The Contractor shall perform a complete design calculation of distribution system 
parameters on both balanced and unbalanced systems, single zone or multi-zone 
installations, such as (among others): 
 
 Manifold flow and maximum pressure. 
 Pressure drop across main orifice. 
 Actual branch flow rates. 
 Actual maximum branch pressure. 
 Actual nozzle flow and terminal pressure. 
 Actual flooding factor (concentration) for every protected zone. 
 Exact pipe and nozzle sizes, as well as nozzle orifice codes. 
 Actual discharge time. 

 
The Contractor shall verify that the pipe specifications are applicable for the pressures 
anticipated during a discharge of Inert Gas Agent. The Contractor shall assume 
maximum agent pressure for pipe design purposes, i.e. storage at elevated temperature 
(55°C per NFPA 2001), which is in excess of normal agent pressure at 21°C. 

 
Any Inert Gas Agent distribution system shall be designed such that pressure 
downstream of main orifice does not exceed 80Bar, unless specifically indicated 
otherwise in the Detailed Technical Specification. Where deviation from this rule is 
indicated, then the Contractor shall include in his detail design re specification of piping 
material and standard by a competent individual, and in accordance with the guidelines 
and requirements 

 
Regardless of actual discharge pressures, any piping used in an Inert Gas Agent 
distribution system shall be a minimum of Schedule 40 ASTM106GrB 

 
.3.6 Venting of Space Overpressure 
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The envelope of all protected spaces shall be assumed airtight for design purposes. 
Where there are known penetrations in the envelope, these will be specifically 
mentioned in the Detailed Technical Specification. 

 
The Contractor shall during his detail design evaluate the air tightness of every space 
envelope. He shall calculate the vented area required to limit overpressure at any stage 
during an Inert Gas Agent discharge to 50Pa, specify an overpressure opening size. and 
supply a suitable overpressure venting louvre to be built in by others. 

 
.3.7 Provision for Standby Inert Gas Agent 
 

If specified in the detailed Technical Specification, a supply of standby Inert Gas Agent 
shall be provided for. Unless otherwise specified, such standby supply shall be 
permanently piped to the distribution system in accordance with the requirements of 
the Inert Gas Agent equipment manufacturer, and check valves shall be employed to 
avoid back pressure actuation of the standby cylinders during normal discharge. 

 
The capacity of the standby supply shall be sufficient for the greatest single risk or 
group of risks to be protected at any one time, or as otherwise specified in the Detailed 
Technical Specification. 

 
.3.8 Zoned Discharge 
 

Zoned discharge shall only be allowable if specifically required and shall not be 
allowable in a distribution system feeding an occupied space. Under such 
circumstances, zoned discharge shall only be allowed if there is no possibility of 
exceeding maximum design concentration for occupied spaces. This requires, as a 
minimum guideline, that: 

 

 The installation must incorporate metered discharge, i.e. actuation must be limited 
only to the number of cylinders required to attain design concentration in any 
particular space. 

 

 Where an installation incorporates unmetered discharge, i.e. where all cylinders in 
an installation are discharged at once, any occupied spaces must be either the 
largest zones or that occupied spaces be of exactly equal volume after structural 
allowance, volume reductions, etc. 

 

 Where occupied spaces in an unmetered system are not the largest, the distribution 
system to such occupied spaces be fitted with waste nozzles to divert excess 
extinguishing gas outside the space. 

 
.3.9 Remeasurement of Space 
 

The Contractor shall re measure every space fitted with an Inert Gas Agent protection 
system prior to installation and commissioning of the system, and he shall not proceed 
with manufacture or installation until such time as he has confirmed in writing to the 
Engineer that he has found the protected spaces to be in accordance with his approved 
design. 
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If at any stage during installation or commissioning periods, any protected space is 
changed, resulting in a space which does not conform to the approved design, be it with 
regard to room dimensions, vented area, volume reductions, etc. the Contractor shall 
inform the Engineer, and upon instruction, he shall without delay make the required 
alterations to the installation to comply with all aspects relating to the extinguishing gas 
requirements. 

 
At first delivery, the Contractor shall confirm in writing to the Engineer that 
every protected space has been re measured, and found to be in accordance with the 
approved design. First delivery shall not be accepted without this written confirmation. 

 
Where the envelope of any protected space includes uncloseable openings, e.g. open 
gullies, chimneys, etc., such uncloseable openings will be listed in the Detailed Technical 
Specification. Upon taking up his detail design, the Contractor shall perform an 
inspection of any existing buildings, and survey the latest available architectural 
drawings to verify that there are no additional uncloseable openings. 

 
The Contractor shall include adequate measures to ensure design concentration of Inert 
Gas Agent in such spaces. These measures shall be described in his detail design 
documentation submitted to the Engineer. Where screening nozzles are employed, the 
quantities of Inert Gas Agent required for such protection shall be in addition to the 
normal requirements for total flooding. 

 
5.3 EQUIPMENT & MATERIALS 
 

.1 INERT GAS AGENT STORAGE CYLINDERS 
 

1.1 Cylinder Construction & Compliance 
 

Any Clean Agent Inert Gas Agent storage cylinder shall be compliant with the 
requirements of the Occupational Health and Safety Act as amended, and shall further 
be designed and manufactured in accordance with a design code as specified in this 
document. Every Inert Gas Agent storage cylinder shall be individually stamped with a 
unique serial number. 
 
The Contractor shall provide written proof of compliance with such design code by the 
manufacturer. 
 
All Inert Gas Agent storage cylinders shall be supplied new, and all cylinders forming 
part of an Inert Gas Agent installation shall be of identical size and design, and 
interchangeable without any modification whatsoever. 

 
1.2 Submittal of Pressure Vessel Test Certificates 

 
The Contractor shall submit test certificates for each and every storage cylinder before 
bringing them onto site. Where no certificates have been issued, the Contractor shall 
submit a list of cylinders, including manufacturer, serial number, and the date and test 
pressure of the latest hydrostatic test stamped on every cylinder. 
 

1.3 Cylinder Shipping 
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Cylinder shipping shall be in accordance with the design code of the cylinders. Storage 
cylinders shall be shipped fully charged, and with an approved protective cap over the 
Inert Gas Agent cylinder valve. Protective caps shall be removed only once cylinders 
have been finally bracketed into position. 
 
Any Inert Gas Agent cylinder found, by the Engineer without a properly mounted valve 
cap and which is not fixed into final position, shall be rejected and replaced at his own 
expense by the Contractor. 

 
1.4 Cylinder Charge 

 
Charging of any Inert Gas Agent cylinder shall be done by a certified organisation, which 
carries the approval of the Inert Gas Agent equipment manufacturer or supplier. 
 
The Contractor shall hand over a charging certificate for every charged cylinder before 
commissioning commences, which confirms that charge composition is within the 
allowable tolerance. The charging certificate shall indicate the cylinder serial number, 
date of charge, location where charged, and charge contents. 

 
1.5 Cylinder Installation & Bracketing 

 
Storage cylinders shall be installed in banks: 
 

 not exceeding three rows in depth, where clear access is limited to one side of the 
bank. 

 

 not more than six rows deep, where clear access is available from both sides of the 
bank. 

 
All cylinders shall be securely positioned by means of a rigid bracketing assembly, which 
eliminates any lateral movement of cylinders after installation. Where cylinder banks 
are arranged against walls, provided that such walls shall be at least half brick masonry 
walls or heavier, the bracketing arrangement shall be securely anchored to the wall by 
means of expansion bolts of adequate size. penetration, and at intervals not exceeding 
900mm. 
 
Where cylinder banks are free standing, or walls are of construction which does not 
allow wall mounting, the bracketing arrangement shall be securely anchored to the 
floor by means of sectional steel channel with flanged support feet to take expansion 
bolts. Such expansion bolts shall be no less than M12x100. 

 
1.6 Cylinder Enclosures 

 
Unless otherwise specified in the Detailed Technical Specification Inert Gas Agent 
storage cylinder banks, or single cylinders, shall be enclosed in lockable steel enclosures 
unless installed in dedicated, lockable rooms to which access can be limited to fire 
protection personnel. 
 
Enclosures shall be brickwork enclosures, or constructed out of heavy sectional steel 
frame with expanded metal panels. Unless otherwise specified, enclosures shall be 
painted. 
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1.7 Pressure Testing Devices 

 
Every Inert Gas Agent installation shall be supplied with pressure gauges on each and 
every cylinder. Pressure gauges shall indicate a green zone of pressures, which are 
acceptable, a red overpressure zone, and a yellow under pressure zone. 
 
Every Inert Gas Agent installation shall be supplied with at least two removable 
pressure gauges indicating Bar pressure, and suitable for taking readings from the 
pressure port on every cylinder valve. 

 
.2 INERT GAS AGENT CYLINDER VALVES 

 
.2.1 Valve Construction 

 
Inert Gas Agent cylinder valve bodies and components shall be manufactured from 
brass; either die cast or machined from solid stock. 

 
Every valve shall include the following features: 
 

 Threaded neck matching storage cylinder. 

 Threaded discharge port. 

 Threaded back pressure actuation port if not incorporated into discharge port. 

 Threaded fill & test port with check valve. 

 Frangible safety disc. 
 

The release mechanism employed shall hold the cylinder valve in the closed position 
and shall be designed to hold the valve opening devices firmly in the readiness position 
at all times without the risk of metal fatigue or accidental operation through vibration 
or jarring, yet be sensitive to be instantly tripped by either manual or automatic 
operation as required, without undue force.  
 
Inert Gas Agent cylinder valves shall be suitable for, electric solenoid or mechanical 
actuation. An adequate and reliable source of energy shall be used. NO DETONATORS 
SHALL BE ACCEPTABLE. 
 
Valves shall be guaranteed to be leak proof for 5 years after handover. The Contractor 
shall hand over a certificate of guarantee from either manufacturer or supplier at the 
time of first delivery. 
 

.2.2 Electric Solenoid Valve Actuation 
 

All Inert Gas Agent installations shall be discharged via electric solenoid actuation by a 
detection system, unless otherwise specified. 
 
Electric actuation of Inert Gas Agent cylinder valves shall be accomplished by means of 
one of the following methods: 
 

 Pre-discharge of Inert Gas Agent from the cylinder itself into the back-pressure 
actuation port of the cylinder valve. 
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 Direct solenoid actuation of plunger acting on main valve seat. Solenoid input shall 
be 24V DC. 

 
.2.3 Manual Valve Actuation 

 
Manual discharge of Inert Gas Agent installations shall be included only if requested in 
the Detailed Technical Specification. 
 
Manual actuation shall be accomplished by cammed lever actuation of a direct acting 
plunger configured to lift the main seal off its seat. The assembly shall be configured 
such that the lever is locked in the open position once the system has been actuated, 
and shall be fitted with a removable locking pin tethered to the body of the mechanism 
with steel rope or chain. 
 
Manual control for actuating discharge of Inert Gas Agent shall be located so as to be 
conveniently and easily accessible at all times, including time of fire. Such control shall 
cause the complete system to operate as for the normal automatic mode. 
 
Any manual actuation arrangement shall be in accordance with the Inert Gas Agent 
equipment manufacturer's requirements. 

 
.3 INERT GAS AGENT MANIFOLDS 

 
For the purpose of this specification, a manifold shall be considered to be the common 
distribution header upstream of the main discharge orifice, to which storage cylinder 
hoses and other ancillary items of equipment are connected. 

 
.3.1 Manifold Construction 

 
Inert Gas Agent manifolds shall be of welded construction throughout. Where sections 
of manifold need to be joined, these joints shall be flanged and bolted. Threaded 
connections to cylinder hoses or ancillary equipment such as air vents, etc, shall be in 
the form of sockets welded to the manifold. No other threaded connections shall be 
acceptable. 
 
Manifolds shall be single continuous manifolds or sectional flanged manifolds. 
 
Manifolds shall be either manufactured by the IS09001 certified manufacturer of the 
Inert Gas Agent equipment, or fabricated by the Contractor. 
 
Manifolds manufactured by Inert Gas Agent equipment manufacturers shall be certified 
suitable and tested by them. No manifold may be fabricated on site, or welded on site 
after pressure testing is complete. 
 
Manifolds fabricated by Contractors shall be constructed of welded seamless carbon 
steel pipe to ASTM A106 Grade B (latest edition).  
Manifolds in 150Bar systems shall be fabricated from Schedule 80 piping. Any higher-
pressure manifolds shall be fabricated from at least Schedule 160 piping. Such piping 
shall under no circumstances be bent or otherwise 
deformed, whether by hot or cold working. The Contractor shall hand over to the 
Engineer certificates verifying the standard and grade of piping purchased. 
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All pipe fittings such as elbows, Tees. etc, shall be socket weld forged steel fittings to 
ANSI Class 3000lb (latest edition). All threaded connections such as hose sockets shall 
conform to ANSI B1.20.1 (latest edition). 

 
.3.2 Welding 

 
All welding on an Inert Gas Agent manifold shall conform to SABS 044, performed by 
coded welders, and preferably machine welded. Suitable approved electrodes shall be 
used. 
 
The Engineer retains the right to inspect, at any stage of manufacture, the welds on any 
manifold. This right of inspection, whether exercised or not, shall not in any way detract 
from the right to reject inferior equipment at any stage. 
 
Where the Engineer, at its sole discretion, feels that welds may be of inferior quality, it 
may require of the Contractor that he performs or have performed X-ray testing of such 
welds, at the Contractor's expense. 

 
.3.3 Flexible Connection Hoses 

 
Flexible connection hoses shall consist of flexible, steel reinforced hose. with swaged-on 
threaded connectors on either end, and shall incorporate a check valve to prevent 
agent loss in case of a discharge with any cylinder disconnected from the hose for any 
reason. 
 
Flexible hoses shall be individually pressure tested before installation.  
 
Thereafter, flexible hoses shall be individually pressure tested at 5 year intervals. 
Contractors shall specifically include this requirement in the operating manuals. 

 
.3.4 Venting Requirements 

 
In cases where a manifold or sections of manifold can be isolated from the open 
distribution system in such a manner as to allow pressure build-up inside such isolated 
sections, then every such isolated section shall be fitted with a vent plug. Vent plugs 
shall be capable of venting gas resulting from leakage past cylinder valves, check valves, 
directional valves, or other, from the manifold to avoid build-up of pressure over 
prolonged periods. These vents shall close upon full discharge, eliminating loss of 
discharge gas through the vent. 
 

.3.5 Pressure Testing 
 

All manifolds, sections of manifold, flexible connection hoses, and items of ancillary 
equipment open to manifold pressure shall be hydrostatically pressure tested to a 
minimum of 1,5 times normal working pressure. 
 
All equipment supplied by IS09001 certified manufacturers or distributors shall be 
pressure tested by such manufacturer or distributor, and certificates from the 
manufacturer shall be handed over to the Engineer. 
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Any equipment not tested by an IS09001 certified manufacturer or distributor, shall be 
inspected and pressure tested by a third party inspection authority, which carries the 
approval of the Department of Labour, as part of the Contractor's scope of works. 
 
Pressure test certificates shall be submitted before any equipment requiring pressure 
testing is brought onto site. 

 
.4 INERT GAS AGENT MAIN ORIFICE 

 
Any Inert Gas Agent main orifice shall be either a clamped plate orifice or configured as 
a nipple, and connected on the upstream side to the manifold, and on the downstream 
side to the distribution pipe system. Contractors shall ensure that the orifice is installed 
for the right direction of flow. 
 
All main orifices shall be supplied by the IS09001 certified manufacturer of the Inert Gas 
Agent equipment. No Contractor or other party shall under any circumstance be 
allowed to perform any drilling, machining, or other work or modification on an orifice 
assembly. 
 
Any main orifice shall be certified by its manufacturer as suitable for the application 
intended, and a certificate to this end handed over to the Engineer. 
 
The main orifice shall be positively anchored to the building structure, in accordance 
with requirements of the equipment manufacturer, and to the satisfaction of the 
Department, to avoid pipe movement during discharge. The Contractor shall specifically 
detail his main orifice fixing arrangement on his drawing submittals for approval by the 
Department 

 
.4.1 Main Orifice Union 

 
An orifice union shall incorporate a stainless steel orifice plate clamped between bolted 
clamping flanges or inside a threaded union. The orifice opening shall be drilled by the 
manufacturer, and the opening size clearly and indelibly stamped on the orifice 
assembly. 

 
.4.2 Main Orifice Nipple 

 
An orifice nipple shall be brass construction, with centre hex for assembly purposes. The 
orifice opening shall be drilled by the manufacturer, and the opening size clearly and 
indelibly stamped on the body of the nipple. 
 

.5 INERT GAS AGENT DISTRIBUTION SYSTEMS 
 

For the purpose of this specification, an Inert Gas Agent distribution system shall be 
considered to be the entire distribution pipe system downstream of the main orifice, 
inclusive of all other ancillary items of equipment connected to it. 

 
.5.1 Distribution Piping Downstream of Main Orifice 

 
All distribution piping shall be Schedule 40 seamless carbon steel pipe to ASTM A106 
Grade B (latest edition). Distribution piping shall under no circumstances be bent or 
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otherwise deformed, whether by hot or cold working. The Contractor shall hand over to 
the Department or Engineer certificates verifying the standard and grade of piping 
purchased. 
 
All pipe fittings such as elbows, tees, etc. shall be forged steel fittings to ANSI B16.11 
Class 3000lb (latest edition). All pipe flanges shall be steel flanges to ANSI B16.5 Class 
600lb (latest edition). All threaded connections shall confirm to ANSI B1.20.1 (latest 
edition). 
 
All distribution pipe and fittings of 065mm (2% inch) and smaller shall be threaded. Pipe 
fittings of 080mm (3 inch) and over shall be welded. No distribution pipe shall be sized 
larger than 0200mm (8 inch). 
 
Distribution piping downstream of the main orifice shall be tested to V/i times full 
working pressure (120Bar) for 4 hours after assembly of the pipework, prior to 
installation of nozzles and venting fittings. 
 
Distribution pipe shall continue in line with the main orifice for at least 10 pipe 
diameters before any fittings or change in direction to allow flow stabilization. 

 
.5.2 Pipe Support and Fixing 

 
Piping shall be hung by means of pipe hangers of appropriate dimensions, or as detailed 
on drawing. Floor support shall be heavy gauge mounting channel of minimum 2.0mm 
material thickness with appropriate pipe saddles of approved manufacture. 

 
Maximum hanger spans shall be as follows: 
 

Pipe Diameter Maximum Span 

<25mm 1.5m 

<40mm 2.5m 

<65mm 3.0m 

>65mm 3.5m 

 
Hanger rod diameters shall be as follows: 
 

Pipe Diameter Hanger Rod Diameter 

<40mm  8mm 

40 - 80mm  10mm 

 
Hanger rod lengths shall be kept as short as possible to facilitate rigid mounting. Where 
long hanger rods are unavoidable, then hanger rod diameter shall be increased to a 
suitable dimension, and additional lateral bracing of pipe runs shall be allowed for as 
part of the scope of works. 
 
Floor or wall mounted pipes shall be mounted as follows: 
 

Pipe Diameter Maximum Span 

<25mm 1.5m 

<40mm 2.5m 

<65mm 3.0m 
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>65mm 3.5m 

 
All distribution piping shall be laterally braced to prevent lateral deflection under 
discharge conditions. 

 
.5.3 Cleaning of Piping 

 
All piping shall be externally degreased and blown through before discharge nozzles are 
installed. The Contractor shall ensure that no metal filings or other matter able to block 
orifices or nozzles are left behind in piping after installation. 
 

.5.4 Directional Valves 
 

Directional valves, as supplied by the certified manufacturer of the Inert Gas Agent 
equipment, shall be installed as specified by Supplier and Manufacturers detail. 
 
The design of any directional valve shall allow removal of each valve from its pipeline 
without having to dismantle the line. The directional valves shall be of a straight 
through type and shall open fully within a 90° spindle movement. 
 
Directional valves shall always be installed after a main orifice. Where system layout is 
such that directional valves are normally closed, the directional valves used shall be 
rated and tested to full system storage pressure. Where low pressure rated directional 
valves are used, these shall be rated for working pressure of no less than 80Bar, and 
tested to no less than 120Bar, unless otherwise specified. 
 
Where high pressure rated directional valves are used, the manual or automatic 
operation of the Inert Gas Agent installation shall drive open the particular directional 
valve serving the hazard to be flooded, immediately prior to the release of gas. Where 
low pressure rated directional valves are used, these shall always be configured 
normally open, with valves to zones not requiring flooding driven closed immediately 
prior to discharge. 
 

.5.5 Check Valves 
 

Check valves shall be as per the specification of the certified manufacturer of the Inert 
Gas Agent equipment. 
 

.5.6 Discharge Nozzles 
 

Discharge nozzles shall be as supplied by the certified manufacturer of the Inert Gas 
Agent equipment, and shall be of adequate strength for use with the expected working 
pressures, able to resist normal mechanical damage, and constructed to withstand 
expected temperatures without deformation. 
 
Discharge nozzles shall be brass with male threaded connections to ANSI B 1.20.1. and 
compatible with the pipe thread being used. The Contractor shall individually ensure 
that the thread on each and every nozzle matches pipe thread before commissioning.  
 
Sufficient discharge nozzles shall incorporate frangible disc safety devices to limit 
pressure to 100Bar (1450psi), or other pressure indicated by the Inert Gas Agent 
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equipment manufacturer, or alternatively separate rupture disk fittings shall be 
employed. These safety discs shall be designed to fracture in controlled manner without 
separating completely from the body of the nozzle or fitting to avoid possible injury. 
 
All discharge nozzle orifices shall be pre-drilled by the certified manufactured of the 
Inert Gas Agent equipment, and the equivalent single orifice size clearly and indelibly 
stamped on the nozzle body, regardless of shape and number of orifices. This 
equivalent size shall refer to the size of standard single orifice type with rounded entry 
and a coefficient of discharge of not less than 0.98, having the same flow rate as the 
nozzle in question. No Contractor or any other party shall under any circumstance be 
allowed to modify in any way any pre-drilled nozzle orifice. 
 
Where possible, a minimum of two nozzles shall be provided in every protected space, 
or any part or subdivision separated from the main part of the protected space by any 
physical barrier, such as access flooring or ceiling. Single nozzles shall only be used in 
spaces too small to accommodate two nozzles. Where single nozzles are installed, blind 
elbows shall be fitted. 
 
All discharge nozzles shall be located to achieve the best results and shall be selected 
and so positioned that the discharge will not splash flammable liquids or create dust 
clouds that might spread a fire, create an explosion, or otherwise adversely affect the 
contents of the protected space. Nozzles vary in design and discharge characteristics 
and shall be selected on the basis of their suitability for the use intended. 
 
Where any Inert Gas Agent nozzle is installed in dirty or dusty environment, it shall be 
fitted with a plastic protective cap, which shall be blown off on discharge of 
extinguishing gas without causing injury to anyone in its direct vicinity. 
 

.5.7 Venting of Pipework 
 

All closed distribution pipework, i.e. where directional valves, check valves, etc. have 
been employed, shall be ventilated by means of brass ventilation orifices of 00.4mm. or 
as otherwise specified by the certified manufacturer of the Inert Gas Agent equipment. 
Such ventilation orifices shall nevertheless not be of any size that will cause noticeable 
leakage of extinguishing agent during discharge. 

 
.6 INERT GAS AGENT FIRE DETECTION & ACTUATION SYSTEMS 

 
Also Refer to Part 1.2 – Standard Technical Specification – Material & Workmanship of 
this document. 
 
Every Inert Gas Agent installation shall incorporate an automatic fire detection system 
in accordance with SANS 10139:2007 Fire Detection & Alarm Systems for Buildings – 
System Design, Installation & Servicing. 
 
Such fire detection system shall be an automatic fire detection system by an approved 
manufacturer, or as otherwise specified in the Detailed Technical Specification. 

 
Inert Gas Agent fire detection systems may be either conventional or analogue 
addressable, however: 
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 The function of any fire panel shall be limited to the conveyance of first and second 
knocks only to one or more gas control units. 

 

 Monitoring of door status, alarm outputs etc. shall be gas control unit functions. 
 

 The intelligence to actuate gas discharge based on 1st & 2nd knock status, door lock 
status, auto/manual/reset, etc. shall reside in the gas control unit. 

 

 Every protected space shall be equipped with a single, unique gas control unit, 
which shall be mounted next to the main entrance door to the space. In cases 
where more doors allow access to a protected space, these entrances shall be fitted 
with either remote or status panels, as required in the Supplementary Specification. 

 
.6.1 Fire Detection Panel 

 
Every Inert Gas Agent fire detection system shall incorporate at least one fire panel. All 
fire detectors and field devices, with the exception of monitored door locks, door 
closers, alarm devices associated with protected spaces and gas actuation hardware 
shall be wired back to the fire panel/s. 
 
Any conventional fire detection control panel shall support the following features: 
 

 Every protected space shall be covered by at least two unique, independent 
detector circuits - these circuits shall not be used in any other protected space. 

 

 Fire divisions in a protected space may be served by the same detector circuits. 
 

 Every detector circuit shall contain at least two detectors per fire division. 
 

 The panel shall be programmable to generate first knock on activation of any one 
detection device on any circuit, and second knock on activation of a detection 
device on another detector circuit in that protected space. 

 Communication of 1st and 2nd knocks in any protected space shall be via distinct, 
separate digital outputs hardwired to the gas control unit for that particular space. 

 

 The panel shall have at least two alarm output loops, and shall have adequate 
input/output capacity to allow all devices, interlocks and outputs required. 

 
Any addressable fire detection control panel shall support the following features: 
 

 Every fire division shall be covered by at least two independent addressable fire 
detectors, which may be on the same single circuit. 

 

 All addressable detectors shall be logically linked to allow gas discharge zoning. 
 

 The panel shall be programmable to generate first knock on activation of any single 
detection device in a protected space, and second knock on activation of any other 
detection device in the same protected space. 

 

 Communication of 1st and 2nd knocks in any protected space shall be via distinct 
output calls addressed to the gas control unit for that particular space. 
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 The panel shall have at least two alarm output loops, and shall have adequate 
input/output capacity to allow all devices, interlocks and outputs required. 

 
.6.2 Gas Control Unit 

 
Unless otherwise specified in the Detailed Technical Specification, any gas control unit 
installed as part of an Inert Gas Agent installation shall incorporate the following: 
 

 Dual LED’s indicating automatic control of the detection system.- 
 

 Dual LED’s indicating manual control of the detection system. 
 

 Dual LED’s indicating gas isolation. 
 

 Dual LED’s indicating gas discharge activated (count-down timer). 
 

 Dual LED’s indicating fault condition. 
 

 Key switch to select manual or automatic control of the gas control unit. The key 
shall be captive in the automatic position, and permanently tethered by means of a 
cord or chain. 

 

 Key switch to select gas isolation. The key shall be captive in the gas isolation mode 
position, and permanently tethered by means of a cord or chain. 

 

 Buzzer indicating violation of access door locks status or state of closure. 
 

 Lamp test facility. 
 

 Hardwired input for gas pressure switch for fault indication. 
 

 Hardwired input for monitoring door locks. 
 

 Manual dual action call point for manual discharge. 
 

 Alarm outputs to alarm bells, sirens, strobes, and illuminated evacuation signage. 
 

 Gas discharge activation timer capable of at least 60-second delay. 
 

In automatic mode, the gas control unit shall automatically initiate gas discharge on the 
second knock, activate alarms, etc. In manual mode, the gas control unit will sound all 
alarms, but fail to discharge gas. In manual mode, gas discharge shall only be possible 
via the dual-action manual call point. Any switching between manual and automatic 
modes shall not reset knock and alarm status of the gas control unit. 
 
Selection of gas isolation mode shall result in isolation of the physical hardwired 
outputs to gas actuation solenoid, as well as resetting of all gas control unit knock and 
alarm statuses. 
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The power supply and battery serving every gas control unit shall specifically be rated 
for the maximum inrush current of the electric gas discharge actuator solenoid. 

 
.6.3 Gas Remote Panel 

 
Gas remote panels shall be mounted adjacent to secondary entrances to a protected 
space, if required and specified in the Detailed Technical Specification. 
 
Any gas remote panel installed as part of an Inert Gas Agent installation shall 
incorporate the following: 
 

 Dual LED’s indicating automatic control of the detection system. 
 

 Dual LED’s indicating manual control of the detection system. 
 

 Dual LED’s indicating gas isolation. 
 

 Dual LED’s indicating gas discharge activated (count-down timer). 
 

 Dual LED’s indicating fault condition. 
 

 Buzzer indicating violation of access door locks status or state of closure. 
 

 Lamp test facility. 
 

 Hardwired status feedback from gas control unit. 
 

 Manual dual action call point for manual discharge. 
 

Gas remote panel shall be wired back to gas control unit to mimic exactly all knock and 
alarm and operational statuses, and the manual call point shall allow manual gas 
discharge activation when in manual mode. 
 

.6.4 Gas Status Panel 
 

Gas status panels shall be mounted adjacent to secondary entrances to a protected 
space, or any other location, if required and as indicated in the Detailed Technical 
Specification. 
 
Any gas status panel installed as part of an Inert Gas Agent installation shall incorporate 
the following: 
 

 Dual LED’s indicating automatic control of the detection system. 
 

 Dual LED’s indicating manual control of the detection system. 
 

 Dual LED’s indicating gas isolation. 
 

 Dual LED’s indicating gas discharge activated (count-down timer). 
 

 Dual LED’s indicating fault condition. 
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 Buzzer indicating violation of access door locks status or state of closure. 
 

 Lamp test facility. 
 

 Hardwired status feedback from gas control unit. 
 

Gas remote panel shall be wired back to gas control unit to mimic exactly all knock, 
alarm and operational statuses. No manual gas discharge activation shall be possible 
from a status panel. 
 

.6.5 Fire Detection Logic 
 

The fire detection system shall be programmed to a double knock arrangement as 
follows: 
 
First Knock: Upon activation of any single detection device, the fire detection system 
shall: 
 

 Activate alarm bells. 
 

 Activate flashing Warning/Evacuation signage. 
 

 Flash fire condition on relevant detector loop indicator on fire panel - this will 
change to steady light upon alarm acceptance. 

 
Cancellation of evacuation tones shall be carried out via the gas control unit reset. On 
recurrence of activation the evacuation shall proceed again as before. 
 
Second Knock: Upon activation of any second detection device, the fire panel shall: 
 

 Silence alarm bells 
 

 Activate sirens inside and outside protected space. 
 

 Activate strobes inside and outside protected space. 
 

 Re-activate fire panel whistle alarm. 
 

 Flash system activated on status panels. 
 

 Light Warning/Evacuate signage (steady) 
 

 Activate door closers. 
 

 Fire signals to A/C & building electrical supplies. 
 

 Initialise discharge timer on 60 seconds, or other interval specified in Detailed 
Technical Specification 
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.6.6 Audible and Visual Alarms 
 

Bell alarms shall be 150mm in diameter and unless specified otherwise in the, one bell 
alarm shall be installed in each protected space. 
 
Sirens shall be installed inside and outside each protected space. Sirens shall, unless 
otherwise specified, be rated for 100dBA at 1m and shall incorporate an output 
stepping down facility. Siren starting frequency shall be 100Hz and the higher stabilised 
frequency 300Hz. 
 
Buzzers on gas control, remote and status panels shall be suitable to maintain a sound 
level of 70dBA at3m. 

 
.6.7 Fire Interlocks 

 
Any Inert Gas Agent installation shall be fire interlocked with both air conditioning, and 
electrical distribution systems of all protected spaces. Fire interlock signals shall be in 
the form of 24 Volt switched and fused output, configured to supply 24V under normal 
circumstances, and 0V in a fire situation. If the fire output from the fire panel is 
integrated into the panel in such a manner that any damage can result to the fire panel 
in case of short circuit or external overvoltage, then the fire output shall be fed through 
an external fused interposing relay. 

 
.7 DOORS AND DOOR EQUIPMENT 

 
Unless otherwise specified in the Detailed Technical Specification doors, door locks and 
door closers, shall not form part of the scope of works and provided be provided by 
other. 

 
.7.1 Door Locks 

 
Any access door to an Inert Gas Agent protected space or zone shall be provided with a 
two-way monitored lock type, and an approved door closer that will automatically close 
the door prior to discharge. 
 
Any escape door shall be fitted with an alarm escape lock type. 

 
.7.2 Door Closers 

 
Any access door to an Inert Gas Agent protected space or zone shall be fitted with an 
approved door closer that will automatically close the door upon discharge. Door 
closers shall not be required on strongroom doors within a protected space.  
 
Mechanically operated door selectors shall be fitted to all double doors. 
 
Should access to a protected space be through another space which is already 
protected, then the aforementioned door shall be fitted with a door closer activated by 
either of the detection systems in the two zones. 
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.7.3 Door Monitoring 
 

Approved magnetic switch type door monitors shall be installed to monitor status of 
escape and access doors. 

 
.8 BREATHING APPARATUS 

 
Every entrance to an Inert Gas Agent protected space shall be supplied with two 
independent sets of approved breathing apparatus comprising face mask and 
compressed air supply system (cylinder and pressure regulator). Any such breathing 
apparatus shall be suitable for at least 10 minutes continuous use. 
 
Breathing apparatus shall be located inside a single lockable break glass metal or plastic 
box per entrance.  
 
Supply and installation of breathing apparatus and mounting box shall be included in 
the Contractor's scope of works. 

 
.9 CLOSING OF FIXED OPENINGS 

 
.9.1 Automatic Shutters 

 
Automatic closing shutters shall be provided, as part of the Contractor's scope of works, 
at all fixed ventilation openings not connected to air conditioning or ventilation dueling. 
These shall close automatically by means of fire interlock or other approved method. 

 
.9.2 Asbestos Blankets 

 
Approved asbestos blankets shall be provided, as part of the Contractor's scope of 
works, on the inside of all louvered doors or other openings that cannot be protected 
by automatic closing shutters or dampers. Such asbestos blankets shall adequately seal 
the ventilation openings. 
 
The asbestos blankets shall normally be rolled up above the door opening, but shall 
drop down immediately by means of fire interlock or other approved method. 

 
.9.3 Dampers 

 
Unless otherwise specified in the Detailed Technical Specification, dampers to all 
ventilation or air conditioning duelling entering or leaving a protected space shall be 
supplied and installed by others. 
 
If the Detailed Technical Specification does require supply of these dampers, then they 
shall be spring loaded SABS approved 4 hour fire rated dampers with external reset 
linkages, and with 24V solenoid actuation. Such dampers shall close on a fire signal from 
the fire detection system. 
 
Damper operation shall be powered from a properly sized independent power source, 
and shall not be able to interfere with operation of fire panel or gas control units. All 
necessary power supplies, batteries, relays, etc, shall be provided as part of this scope 
of works, regardless of the origin of dampers. 
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Where an air-conditioning unit serves only the protected space, such A/C system shall 
be switched off upon discharge or upon a fire signal from the fire detection system. 

 
.10 OPERATION INSTRUCTIONS AND SIGNAGE 

 
Full operating instructions and block plan shall be provided for every Inert Gas Agent 
installation in the form of directions for use in English, framed and mounted under 
Perspex in close proximity to the fire and status panels. All signage shall be included in 
the scope of works. 
 
Signage shall specifically (but not exclusively) include: 

 

 Flashing illuminated Warning/Evacuation signs on the inside and outside of every 
entrance to any protected space. 

 

 “Inert Gas Agent Protection" warning signs inside protected space. 
 

 “Inert Gas Agent Protection" entrance warning signs. 
 

 “Inert Gas Agent Protection" warnings in all adjacent spaces, as well as plant room. 
 

 Notice warning occupants of expected results of discharge, namely noise, possible 
breathing difficulty, and possible danger for individuals with pacemakers. 

 

 All safety signage associated with Inert Gas Agent installations that may be required 
by any applicable legislation or SANS 14520;2000. 

 
5.4 COMMISSIONING & MAINTENANCE 
 
     .1 PRE-COMMISSIONING REQUIREMENTS 
 

The following pre-commissioning requirements shall be met before the Contractor proceeds 
with commissioning. 

 
1.1 Pressure Testing 

 
All pressure test certificates, by the Inert Gas Agent equipment manufacturer or third 
party inspector shall be handed over to the Engineer 

 
1.2 Submittal of Approval Certificates 

 
All approval certificates shall be handed over to the Engineer, including: 
 

 Designer certificate of competency. 

 Approval by IS09001 certified manufacturer of detail design. 

 Storage cylinder test certificates. 

 Distribution manifold test certificate. 

 Materials certificates. 
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     .2 COMMISSIONING AND FIRST DELIVERY 
 

The proper operation of the installation shall be demonstrated to the Engineer. 
  
Where tests are conducted over areas in excess of the limits of normal speech, the Contractor 
shall make available at least 4 two way radios for proper communication. 
 
The Contractor shall bear the cost of all consumables, materials or extinguishant required for 
demonstration purposes. 

 
.2.1 Fire Detection and Actuation System 

 
Operation of the fire detection system shall be demonstrated as follows: 

 

 Operation of the detection system with respect to the gas installation to be checked 
with extinguishing system isolated. 

 

 All detectors to be triggered with ionisation aerosol or similar, and heat sources if 
applicable. 

 

 Checking of all alarms and interlocks 
 

 Checking of outputs to discharge actuation system. 
 

 One zone shall be tested with a fire and accelerant. 
 

Where any of the above items are not to the satisfaction of the Engineer, such 
shortcomings shall be rectified before further commissioning is witnessed. 

 
.2.2 Full Discharge Test 

 
Unless otherwise specified a full discharge test will NOT be performed on every Inert 
Gas Agent installation as part of the commissioning and handover procedure. If so 
required, the Contractor shall bear all costs associated with this test, whether for 
labour, equipment hiring, consumables, Inert Gas Agent extinguishing media, or other, 
as part of his scope of works. 
 
Where directional valves are employed in an installation, every separate discharge zone 
shall be tested individually. 
 
The Contractor shall arrange for concentration measurement and logging, during the 
discharge test, of O2 and CO2 levels in every protected space. Logging shall start when 
system discharge is triggered, and shall continue for a period not less than 30 minutes, 
with measurement samples every 10 seconds during the first 5 minutes, and every 
minute thereafter. 

 
.2.3 Witnessing of Commissioning Tests & Simulations 

 
All commissioning tests, including full discharge tests (if required), shall be witnessed by 
the Engineer. Where tests have for whatever reason not been witnessed, it shall be 
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assumed for handover purposes that they have not been performed, and first delivery 
shall under such circumstances not be accepted by the Department. 

 
     .3 OPERATING & MAINTENANCE MANUALS, AS-BUILT DOCUMENTATION 
 

Unless otherwise specified in the detailed Technical Specification, the Contractor shall hand 
over to the Engineer, as part of his scope of works. 2 weeks prior to first delivery being 
accepted by the Engineer, one full set of his as-built documentation, including: 

 

 One set of his up to date working drawings. 

 All electrical and control schematics. 

 Complete detail design calculations. 
 

Two draft sets of operational and maintenance manuals, prepared in English, and written in 
layman's terms, shall be handed over for comments to the Engineer at least 2 weeks before 
first delivery. 
 
Paper copies of all as-built documentation shall be bound into every operating and 
maintenance manual. 
 
Manuals shall be properly bound in a durable hard cover. Material shall be clearly legible, well 
organised, and be provided with index. Drawings and diagrams A2 and larger shall be folded to 
A4 size, and included in thick clear plastic pockets. 
 
The Contractor shall hand over four (4x) sets of approved O&M manuals. First delivery shall 
not be accepted before the complete sets of approved O&M manuals have been handed over. 

 
.3.1 Operating & Maintenance Manual Content 

 
Operating and maintenance manuals shall include the following sections 
 
Sections 1, 2 and 3 are to be specifically prepared for the contract. No standard forms 
or manufacturers literature is acceptable. Maintenance check sheets to refer to items 
of equipment by name (i.e. Inert Gas Agent storage cylinders) and not general 
descriptions. Maintenance instructions may consist of manufacturers printed 
instructions where these are detailed and pertinent. Copies of general technical and 
sales literature are not acceptable 

 
SECTION 1: GENERAL 
 

 Clear description of the system, including system diagram and controls. 
 

 Schematic diagrams of all systems with space volumes, structural and volume 
reductions, design flooding factors, detection & actuation thresholds, etc. 

 

 Schedules of equipment complete with model numbers, optional extras, 
modifications, electrical requirements if any, etc. 

 
SECTION 2: OPERATING PROCEDURES 

 
Operating procedures for all items of equipment, specifically including: 
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 Gas isolation procedure. 

 Alarm acknowledgement. 

 Alarm reset. 

 Gas actuation. 

 Fault finding checklists. 
 

SECTION 3: MAINTENANCE SCHEDULES 
 

 Daily maintenance check sheets. 

 Monthly maintenance check sheets. 

 Annual maintenance check sheets. 

 Maintenance schedules for each item of equipment. 
 

SECTION 4: MAINTENANCE INSTRUCTIONS 
 

 Detailed maintenance instructions for each item of equipment. 
 

SECTION 5: PARTS LISTS AND SUPPLIERS. AS-BUILT DOCUMENTATION 
 

 Detailed parts lists of all consumable items of equipment with full ordering 
details. 

 

 Detailed parts lists of all wearing or items generally requiring replacement i.e. 
relays and other switchgear. 

 

 List of suppliers of all the above items with addresses, telephone, and fax 
numbers. 

 

 Paper copies of as-built documentation. 
 
     .4 MAINTENANCE & GUARANTEE 
 

.4.1 Operating & Maintenance Manual Content 
 

Contractual Maintenance & Guarantee Period unless otherwise specified shall for every 
Inert Gas Agent installation be covered, as part of the Contractor's scope of works, by a 
free maintenance and guarantee period. 
 
The length of the free maintenance and guarantee period shall be at least 12 calendar 
months from date of acceptance of first delivery. 
 

.4.2 Maintenance Requirements 
 

During the free maintenance and guarantee period, the Contractor shall perform: 
 

 Monthly/quarterly inspections and maintenance as applicable. 
 

 Comprehensive maintenance service at the end of a period of 11 months verifying 
all commissioning set points, proper operation etc. 
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Maintenance shall consist of maintenance in accordance with the maintenance 
schedules, and actual maintenance performed shall be recorded on the maintenance 
check sheets and signed off by a representative of the Owner. 
 
All inspections and services shall be followed, within 7 days of such inspection or 
service, by reports outlining: 

 

 The scope of the inspection. 

 Any maintenance carried out. 

 General state of installation & items requiring further attention. 
 

All items requiring replacement, repair or service within the 12 months maintenance 
and guarantee period, whether equipment or consumables, shall be repaired, replaced 
or serviced by the Contractor at ins own expense as part of this contract. 
 
The system shall be fully guaranteed against all defects, and where a major defect 
occurs during the guarantee period, the item involved shall be guaranteed for a further 
12 months from the date on which the defect was repaired, and the Owner notified in 
writing.  
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ANNEXURE C - PART 1.6 

DETAILED PROJECT SPECIFICATION 
 

INERT GAS FIRE EXTINGUISHING AGENT 
 
6.1 GENERAL 
 

The whole of the work specified and indicated on the drawings and such extras as may be 
authorised, shall be carried out by the Subcontractor. Tenders shall include such items as are 
specified but which may not appear on the drawings and vice versa, however which are 
essential for the correct installation and operation of the system as a whole. 
 
The Tenderer will be deemed to have included all items for the proper operation of the work, 
notwithstanding that such items may not be referred to in the specifications or drawings, unless 
he specifically states in his tender that such items have been omitted. In such instances he shall 
submit a quotation at the time of tendering for the items omitted from being mentioned in this 
specification. 
 
Where any statement or items on drawings in this part of the specification is at variance with 
corresponding statements in earlier sections of the Specification, then the statements on the 
drawings and this section of the specification shall always take precedence. 
 
Refer to Part 1 which shall apply to the work specified in this Section as though repeated herein. 
 This Section and the accompanying drawings shall govern where they differ from Part 1. 

 
6.2 SCOPE OF WORK 
 

This contract covers the construction, systems engineering, manufacture, supply, delivery, 
erection, wiring, commissioning, testing and handing over in complete working order ready for 
use and subsequent maintenance of all plant and equipment necessary for the identified Gas 
Protected Areas including, Conventional Gas Extinguishing Control Units c/w Ziton ZP3 interface 
and Signalling Devices, Automatic Fire Detection & Alarm and a FM200 Gas Suppression System 
Installation in accordance with the National Building Regulations (SANS 10400), the latest SANS 
10139 – Fire Detection and Alarm Systems and SANS 14520 – Gaseous Fire Extinguishing 
Systems Standards. 

 
General items of work include the following: 

 
(a) Ziton Conventional Gas Extinguishing Control Units C/W Ziton Conventional Detection 

for each Inert Gas Installation linked with Ziton ZP3 Addressable Panel located in the 
Security Control Area of the Radio Park Building. 

 
(b) System Engineering Design, Supply and Installation of a complete new FM200 Gas 

Suppression System installation as indicated on the drawings. 
 

(c) Installation of all associated equipment including Audible & Visual Alarms to the Gas 
Fire Suppression System. 
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(d) All wiring, conduits, draw boxes, round boxes, electrical boxes, trunking, electrical 
enclosures, hangers and fixing devices as required. 

 
(e) Detailed technical submissions as required for the System Design of the FM200 Gas 

Suppression System, as defined in Part 1.3 
 

(f) Detailed technical submissions of all equipment and systems including detailed 
construction and workshop drawings. 

 
(g) 1 x A1 size Aluminium framed floor diagrams indicating the general floor layout and 

equipment placing inside the Security Control Area. 
 

(h) 4 x A3 size Aluminium framed floor diagrams indicating the general floor layout and 
equipment placing and the feeder and emergency routes.   

 
(i) As built drawings. 

 
(j) Detailed operating and maintenance manuals. 

 
(k) Maintenance and guarantee for twelve months after handing over of the completed 

installation, including emergency call-outs and repairs. 
 

(l) Training in the use and operation of the installation to client’s staff. 2 Working days 
shall be allowed for.  1 Working days training will be provided prior to hand-over with a 
further 1 days training at the end of the twelve months maintenance period. 

 
(m) Where Builders Work is required i.e. 

 
• Removal of ceiling tiles for access to wiring reticulation and replacement of any 

tiles broken in carrying out this exercise. 
• Cutting of holes in ceiling tiles for installation of field devices on the floors. 
• Chasing in walls by Contractor and making good there after (by others) 
• Painting and touching up of damaged paint surfaces. 

 
Such Builders work as identified above, shall form part of this specification and the 
Tenderer shall make due allowance for all such work. Contractor shall submit builders 
working drawings of all work by others for this service. These drawing shall be 
dimensioned and include the following; 
 
• All builders items i.e. bases, foundations, brickwork and concrete openings, 

cast-in items etc.  
• Electrical items such as recessed conduiting, electrical feeds, isolators or wall 

socket positions and rating, fire outputs if applicable, etc. 
 • Plumbers work if applicable  

 
(n) Site Cleaning, as being all associated materials with work done as part of this scope of 

work, shall be required to be removed by the Contractor and taken off site. 
 

(o) The Tenderer shall make due allowance for whatever plant and equipment he may 
require to properly execute the installation. 
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(p) The ceilings damaged while installing, shall be replaced with new ceilings by the 
contractor, supplied by others. Cost and supply of new ceiling tiles are for the Fire 
Contractors account.  

 
Note:  All Tenderers must base their tender on this specification and the accompanying Bill of 

Quantities (BOQ). 
 
The installation shall include all the items as for the normal operation of the system and/or 
required by the above rules and regulations. 
 
It shall be a requirement of this contract, that a 12 x months Comprehensive Maintenance & 
Guarantee period be upheld form date of Practical Completion.  The Contractor must be in the 
position to maintain the entire installation for a further 5 years thereafter. 

 
6.3 TENDER DEVIATIONS 
 
 This specification takes preference over any alternative documentation submitted by the 

Tenderer. No deviation in the Main Tender bid will be considered. The Main Tender bid must be 
strictly in keeping with all Tender Documentation, otherwise the Tenders will be disqualified. 

 
 Deviations from such specification will only be considered if indicated as such in this document 

and identified in an attached covering letter accompanied by the Tender return. 
 
 If the Tenderer wishes to tender on alternative design options, he may do so in an additional 

document which will be subject to the aforementioned preference.  
 
6.4 REFERENCE DOCUMENTS AND DRAWINGS 
 

The following documents and drawings form part of this specification and must be read in 
conjunction herewith. 
 

  The equipment and installation shall comply with the current issues of the following standards and 
  listings: 

 
- National Fire Protection Association Standard & Relevant SABS/SANS 

Codes 
- Underwriters Laboratories Inc 
- The Standard Regulations for the Wiring of Premises as issued by the SABS/SANS. 
- The Occupational Health and Safety Act. 
- SANS 10400, SANS 10139, SANS 14520 and EN 
- Pressure Equipment Regulation 

 
Tenderers shall clearly state in their tender returns if their equipment conforms to these 
regulations, and if not, shall give complete description of codes and standards that their 
equipment adheres to. Documentary proof of such listings and standards shall be provided with 
their tender returns. 

 
6.5 GENERAL REQUIREMENTS 
 

(a) By virtue of submitting a tender it will be deemed that Tenderers have satisfied 
themselves with all aspects of the project and in particular, with the programme 
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implications and those items contained in the Specifications and Drawings.  Tenderers 
shall make due allowances for all such items and it will be presumed that they have been 
included for in the tender price. 

 
(b) Under no circumstances will claims for additional costs, in respect of the foregoing be 

entertained after submission of tenders. 
 

(c) Should the Employer demand that any portion of the system or equipment be operated 
prior to the final completion and acceptance of the work, the Contractor shall consent.  
Such preliminary operation or payment thereof shall not be construed as acceptance of 
work. The guarantee and maintenance period for items operated will commence from the 
date of operation or use only when instructions for such operation or use are given in 
writing by the Engineer. 

 
(d) Beneficial use of that facet of the installation in terms of the program of activities shall be 
 deemed to have commenced when all those installations have been fully commissioned 
 and all the requirements of the specification and drawings complied with for the  
 installation as a whole. 

 
(e)  Tenderers shall make due allowances for the proper maintenance and guarantee in 

terms of this specification, of the installation from the time of the first operation of 
individual components up to the beneficial use of that portion of the installation as and 
when it is handed over. 

 
(f)  A full 12 months free maintenance and guarantee period shall commence from the date 

of first handover of the works. 
 

(g)  No combustible materials shall be permitted in the ceiling void or any other air plenums. 
 

(h)  Normal working hours shall be from 07h00 to 17h00 daily – Monday to Friday, excluding 
public holidays unless otherwise defined by the Tender Data. 

 
(i)  The Tenderers notice is drawn to the fact that all Contracting Staff must wear a Standard 

Company Dress Code and the Company’s name must be identified on the clothing so as 
to make the Contractors Staff members positively identifiable at all times. 

 
(j)  4 x Copies of a Comprehensive Operating & Maintenance Manual shall be issued as 

specified in the General Technical Specification. 
 
6.6 GENERAL DESCRIPTION OF INSTALLATION 
 

Refer to Part One which shall apply to the work specified in this Section as though repeated 
herein. This Section and the accompanying Bill of Quantities shall govern where they differ from 
Part One. 
 
The Fire Detection System for the Gas Areas shall be a standalone conventional based fire 
detection system and gas extinguishing control units for each area as described herein. The Fire 
Detection system shall be a comprehensive system, complete with all interfaces as required for 
the gas installation, air conditioning, lifts, access control installations / systems 
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Fire Detection 
 
The fire detection shall be installed as per SANS 10139 and SANS 14520 to a double knock and 2 
zone activation for each gas room/s connected to the Gas Extinguishing Control Unit c/w 
Addressable Interface to the Main Fire Control Panel. 

 
Design Considerations 
 
Each Gas Room or Area is divided into a single zones hereinafter referred as Gas Zone. A Fire in 
a Gas Zone will initiate a gas discharge with signalling to the Main FCP, air-conditioning 
shutdown and relevant access control measures disengaged. 
 
In the event of first knock detection only, on a floor or specific zone, a visual fire alarm signal 
shall be transmitted to the Fire Control Equipment in the Security Control Area. An audible 
“Alert” signal shall be transmitted to that specific floor and / or  zone. 
 
Upon a second knock detection, by any 2 x detection devices i.e. Smoke Detector or Manual Call 
Point, an “Evacuation” signal shall be transmitted. 
 
The audible “Evacuation” signal shall be a continuous signal.  
 
Provision shall be made for manually changing the “Alert” signal to the “Evacuation” signal in 
any area. Provision shall also be made for automatic changing from “Alert” to the “Evacuation” 
signal. 
 
Wiring 
 
Multi-core screened Fire Alarm Cable (PH30) shall be used throughout the reticulation.  The 
reticulation shall be strictly in accordance with the specification as called for in the supplier’s 
literature.  The entire reticulation shall conform to a Looped Network – Class A type wiring.  The 
measured resistance of the negative (-ve) looped line shall not exceed 37,5 ohms on completion 
of the installation. The Tenderer shall therefore ensure that the cable shall be of sufficient 
thickness. 
 
All field wiring joints shall be soldered and protected with “Heat Shrink”.  No “Connector 
Blocks” shall be permitted.  Purpose made terminal blocks, at the approval of the Engineer, will 
be used to terminate/ reticulate all wiring at the junction boxes. 

 
6.7 RETICULATION 
 

2.7.1 Earthing 
 

Earthing of the equipment installed on the project shall be in strict accordance with the 
supplier’s recommendation. 

 
2.7.2 Cables General 

    
 Cables shall always be laid in a workmanlike fashion according to generally accepted 

standards.  
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 Cable routes shall be planned by the Contractor to produce the minimum cross-over. 
Cables shall be fixed and supported by means of approved clamping devices, which shall 
not damage the cable during installation or over a period of time during usage of the 
cable. 

 
 No joints in cable runs will be allowed, except when specifically approved.  Where joints 

are approved, proper jointing kits approved by the Engineer shall be used. Sufficient slack 
is to be provided at each end of the cables. 

 
 All cables shall be clearly marked by means of plastic/rubber bands at each termination 

end and at each cable joint by means of metal bands firmly fixed to the cable. The 
numbers or codes, as specified, to identify the cable, shall clearly correspond to the As 
Fitted layout drawings. 

 
2.7.3 Cables on Cable Trays 

 
 Where required, cables shall be fixed to racks by means of suitable clamps to ensure that 

cables remain in the positions as installed, i.e. cable ties. 
 

2.7.4 Cables In Vertical Riser Ducts 
 

Cables in vertical riser ducts shall be secured on cable trays or conduits suitably sized to 
accommodate the number of cables reticulated. 

 
2.7.4 Conductors For Wiring Of Circuits 

 
  Unless otherwise specified by local codes, the minimum wire sizes shall be: 
 

 2,50 mm² for AC, Power Supply Connections and Auxiliary Circuits. 
 

 0,75 mm² for Alarm Circuits. (To suppliers specification) 
 

 1,00 mm² for Signal Initiating Circuits. (To suppliers specification) 
 
 FR 20 screen fire alarm cable is to be used throughout the building for fire 

detection/alarm and signalling/initiating circuits. 
 

The looping wiring system must in all instances be followed. i.e. Class A.  Tee joints are not 
acceptable. i.e. Class B. 

 
    Tenderers must note that all wiring runs are long runs, and it is the Tenderers 

responsibility to calculate minimum wire sizes. 
 

 2.7.5 Wiring of Circuits 
 

 Wiring installed in wiring channels shall be installed in the correct compartment to 
prevent any cross-over’s and shall be bound together in groups not exceeding ten 
conductors by means of "HELVIN" straps or equivalent at spacing’s not exceeding 1000 
mm . No joints will be permitted in wiring. 
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 Audible alarms where specified must be wired with suitable sized conductors, calculated 
to ensure that there is not more than 1 Volt drop at full load, at the most remote device. 
As far as practicable, junction boxes must not be used. 

 
 However, where the use of junction boxes is unavoidable, the junction box must be 
located in an accessible position and must be clearly indicated on the "as-installed" 
drawings. 

 
Cable terminations must be made by means of suitable crimped insulated lugs, which are 
to be connected to suitable connection blocks securely fixed in the junction box, or system 
components. 

 
 2.7.6 Conduits and Accessories 
 
   .1 Conduits 

 
Black Bosal type conduits and accessories shall be used in all the concealed and 
exposed areas. 
 
Where applicable i.e. in concealed areas, ceiling voids, conduit shall be fixed to 
soffits and chased in walls. No visible surface conduit shall be allowed, except 
where final connections are to be done. 
 
Ceilings will predominately be installed on all floors, except for the basement and 
holding cell area, which will require conduit to be cast-in. Provision, shall be made 
for conduit to be casted in the roof slab.   

 
Draw boxes with metal covers shall be provided in such positions as to enable 
cables to be easily drawn in after the conduit system has been completed. Draw 
boxes shall be provided to avoid the necessity of drawing cables round more than 
two 90 degrees bends. The position of all draw boxes shall be approved by the 
Engineer and Architect. 
 
 Straight runs must also be provided with draw boxes as required by the Standard 
Regulations for the Wiring of Premises. 

 
 Where conduits are carried in floor spaces, ceiling voids and other exposed areas, 
the runs must be parallel and at right angles to structural elements.  Diagonal runs 
will not be allowed. 

 
 Cables may not be drawn into conduits before the conduiting has been completed 
and has been inspected and approved by the Engineer. 

 
 Larger draw boxes, as applicable, shall be used in positions where more than one 
conduit joins. A number of single draw boxes shall not be used in such positions, 
except where approved by the Engineer. 

 
 Where conduits are run on surface, they shall be fixed with saddles, the maximum 
distance between the saddles not exceeding 1 000mm. Where an outlet box with 
a speaker or other accessory is mounted independently, saddles shall be installed 
within 100mm of each side of the outlet box. 
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 Where conduits are run adjacent to gas or hot water piping, they shall under all 
conditions be prevented by spacers or other means form coming into contact with 
these other services. Conduits must be kept at least 150mm clear of and 
preferably below steam or hot water pipes. 

 
 In the case of Bosal type conduits, care must be taken that the interior surface of 
conduits have no sharp protrusions of metal which may damage the cables, and all 
open circuit ends shall be provided with brass bushes. Only brass bushes will be 
permitted. 

 
 Where possible, conduit shall be run in straight symmetrical lines with easy curves 
and bends and shall be drained. The minimum radius of a bend shall not be less 
than is stated in the following table: 

 
     32 mm Conduit - 130 mm 
     40 mm Conduit - 160 mm 
     50 mm Conduit - 200 mm 

 
 Where conduit is buried in concrete, it shall be efficiently swabbed out to remove 
all traces of condensation before the cables are drawn in and suitable provision 
for future drainage must be made. 

 
 Care shall be taken to exclude the ingress of dirt or moisture into partially 
completed runs and all open ends must be plugged temporarily while work is not 
in progress. 
 Conduits are to be fixed to boxes and bonding trays by means of two locknuts and 
brass bush or one locknut and brass bush. All conduits terminating in boxes and 
bonding trays shall be fitted with bushes. 

 
  .2 Outlet Boxes, Draw Boxes and Cover Plates 
 

 All outlet boxes and inspection boxes shall be provided with metal cover, and 
metal screws, unless otherwise specified. 

 
 Where draw boxes are required, they shall be located and installed in such a 
manner as to avoid spoiling the appearance of the building. Where several 
conduits run close to each other, common draw boxes shall be used which can 
accommodate all conduit and wiring. 

 
 Draw boxes shall be provided with neat cover plates. Ceiling mounted cover 
plates shall be installed before ceilings are painted by others. Cover plates over 
wall outlet points and draw boxes shall be metal with a finish as specified. 

 
 All unused outlet boxes and draw boxes are to be fitted with blank cover plates 
secured with round head screws. 

 
2.7.8 Expansion Joints 

 
 The Contractor shall install expansion joints wherever conduit runs cross structural 

expansion joints. 
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Where several conduits cross one structural expansion joint, only one expansion joint 
draw box shall be used, large enough to accommodate all wiring and conduit. Separate 
expansion joint boxes shall, however be used for different services. 

 
   Expansion boxes shall be fitted with neat cover plates. 
 
  2.7.9 Outlets Related To Architectural Features 

 
 Where outlet boxes, draw boxes, detectors, speakers and other fittings are to be mounted 

in position on wall or ceiling panels, tiled surfaces, panelling or other finished surfaces, the 
Contractor shall take care that such outlets are mounted symmetrically on these surfaces. 
It will not be sufficient to scale the positions of any outlets directly off the drawings. No 
extra payment will be allowed where points are not mounted symmetrically and have to 
be changed. 
Where several outlets are in close proximity, they shall be evenly spaced and lined up. 

 
6.8 OPERATING INSTRUCTIONS AND PART LIST 
 

Before requesting acceptance of work the Contractor shall provide four (4) printed and bound 
sets of complete Operating and Maintenance Manuals (O & M Manuals) for the installation and 
equipment as a whole, as specified in Part 4 

 
6.9 AS BUILT DRAWINGS 

 
The Contractor is to supply a detailed record at the end of the contract showing the “as built” 
positions of all electrical equipment, cables, etc. 

 
6.10 COMMISSIONING AND TESTING 
 

The installation shall be commissioned and tested to the satisfaction of the Engineer, with the 
following minimum requirements: 

 
(a) Each and every trigger device shall be tested. 
 
(b) The supervision of each applicable circuit shall be tested. 
 
(c) All the functions of the control units shall be tested. 
 
(d) All time delays shall be checked for accuracy and that the timers will complete their 

cycles even though wiring between them and their detector circuits are interrupted. 
 
(e) The power supply, battery and automatic change-over shall be tested. 
 
(f) All audible alarms shall be tested. 
 
(g) All air conditioning/ventilation plant interface signals shall be tested. 

 
(h) All lift interfaces shall be tested. 

 
(i) All gas fire suppression systems interface and associated operation shall be tested. 
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When testing and commissioning is performed, the Contractor shall arrange for all associated 
Contractors, i.e. Air Conditioning/Ventilation, Lifts, etc., to be in attendance. On completion of the 
12 months maintenance period the Contractor shall again demonstrate the successful operation of 
the entire installation to the Engineer. 

 
Tenderers should therefore note that the results of tests shall comply with the requirements laid 
down in this General Technical Specification – Part 4 

 
 The tests shall include simulated fire tests in each area of installation, and tests to prove the 

efficient operation of all aspects of the system, to the satisfaction of the Engineer. The 
Contractor shall arrange for the necessary equipment to be available to conduct the test. 

 
6.11 TESTING OF SYSTEM TO HANDING OVER 
 
 In outlining the Client’s requirements, small items which may be of a proprietary nature will, for 

obvious reasons, have been omitted but, notwithstanding this, it is the full responsibility of 
Tenderers to include all equipment necessary to present, on completion, an installation 
conforming to the latest techniques of highly sophisticated fire engineering practise. 

 
 Testing of the system after completion shall be carried out in the presence of, and to the 

satisfaction of a member of the Engineer/Client/Fire Prevention Officer. 
 
 Tenderers should therefore note that the results of tests shall comply with the requirements 

laid down in this specification. 
 
 The tests shall include simulated fire tests in each area of installation, and tests to prove the 

efficient operation of all aspects of the system, to the satisfaction of the Engineer. The 
Contractor shall arrange for the necessary equipment to be available to conduct the tests. 

 
6.12 INFORMATION REQUIRED WITH TENDER 
 

Tenderers shall supply information at the time of Tender, which shall identify the Schedule of 
Equipment and Materials offered in terms of their Tender bid. The Schedule of Equipment 
submitted must clearly identify the Suppliers product / Type and configuration number.  Should a 
Tenderer fail to do so, his Tender may be disqualified. 

 
6.13 TRAINING 

 
The Contractor shall provide a comprehensive training scheme for the technical and 
maintenance staff. 
 
The training scheme shall include: 
 
a) Product operation, installation and maintenance training of all components. 
b) Components features and capabilities. 
c) Installation practices and wiring techniques. 
 
The training scheme shall be run and managed on a professional basis with the trainers being 
conversant with the principal of formal training.  
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If so required the Contractor shall sub contract a registered training company to carry out the 
training. 

 
6.14 GUARANTEE / MAINTENANCE 
 

2.14.1 The contractor shall guarantee the performance of the installation, materials, 
apparatus, equipment and his workmanship for a period of 1 (ONE) YEAR. It shall be a 
requirement of this contract, that a 12 x months Comprehensive Maintenance & 
Guarantee period be upheld form date of Practical Completion.  The Contractor must 
be in the position to maintain the entire installation for a further 5 years thereafter. 

 
2.14.2 The guarantee period shall commence on the day the installation is accepted by the 

Engineer as complete and in working order. 
 

2.14.3   The guarantee shall provide for the replacement, free of charge, of all parts, spares and 
apparatus that become defective during the guarantee period. 

 
2.14.4   The Contractor shall allow for quarterly site visits to check the system operation during the 

guarantee period. 
 
 
 
 
 

 


