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Employer’s agents [6.0]

Principal agent’s and agents’ interest or involvement in the works other than a professional 
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In the event of the project being executed in a geological area classified as a “High Risk Area”, 

to rebuild, restore, replace and/or repair the works, at the contractor’s own costs

risk and liability as mentioned in 10.1.5.1.1 and 10.1.5.1.2.  Without limiting the contractor’s 
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Contractor’s 
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referred to as the “ ”) and the Government of the Republic of South Africa in its Department 
hereinafter referred to as the “ ”), Contract/Tender No: 

(hereinafter referred to as the “contract”) in the amount of R 

“ ”) advise that th mployer’s

employer’s



–

words “Bid” or Bidder” herein and/or in any other documentation shall be construed to have the same meaning as the 
words “Tender” or “Tenderer”.

’s

, whereupon the guarantor’s liability ceases.

guarantor’s

guarantor’s 
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“contract”

“ ”) ad employer’s

guarantor’s

uarantor’s

uarantor’s
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Each item shall be priced and extended to the “Total’ column by the Tenderer, with the exception of 

–
–
–
–
–
–
–
–
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(for example, a zero, a dash or the word “included” or abbreviations thereof) is entered against an 

All items for which terminology such as “inclusive” or “not applicable” have been added by the Tenderer 

(for example, a zero, a dash or the word “included” or abbreviations thereof) is entered against an 

h as “inclusive” or “not applicable” have been added by the Tenderer 

here the words “rate only’ appear in the “Total” column. 
“Rate Only” items have been included where:
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For ‘Rate Only” items no quantities are given in the “Quantity” column but the quoted rate shall apply 

Descriptions in the Bills of Quantities are abbreviated and comply generally with those in the “ ” 
and the principles contained in the latest version of the Standard System for Measuring Builders’ Work 

“The Contractor shall be deemed to have inspected and examined the Site and its surroundings and 

contingencies and all other circumstances which may influence or affect his Tender”
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supporting documentation to the Employer’s representative within 7 

Employer’s Representative on a monthly basis in

to the contractor for implementation and allowance for submitting reports to the Employer’s 

Monthly progressive reports to be submitted to the Employer’s representative

“ ”

and allowance for submitting reports to the Employer’s Representative on a monthly basis in terms of 

the Employer’s Representative on a monthly basis in terms of monthly and 
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llowance for submitting reports to the Employer’s 

•

•

•

•

•

to the contractor for implementation and allowance for submitting reports to the Employer’s 
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to the contractor for implementation and allowance for submitting reports to the Employer’s 

and indicated by “LI” 

to the contractor for implementation and allowance for submitting reports to the Employer’s 

Allowance must be made for submitting reports to the Employer’s Representative on a monthly basis 
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–

with the magistrate’s courts and offices and with a lower ground floor level for parking.  The 

and ventilation systems, condensate drainage and control’s systems and associated electrical work. 
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 from National Route N14 (main road) via Jooste Street 
and right into Lang Street
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Medium Enterprise Local Material Suppliers (SMME’s) 

–

“
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Employer’s satisfaction that the non

mentation to the Employer’s Representative.

–

unless the contractor can prove to the Employer’s satisfaction that the non

achieved including audited supporting documentation to the Employer’s Representative.
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–
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the Employer’s 

•
•
•
•
•
•
•

•
•

•
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• monitor and submit to the employer’s representative a monthly enterprise development 

• n report to the Employer’s representative for each targeted 

•

•
•

The contractor shall submit to the Employer’s 

•

should be tabled and discussed at least monthly at progress meetings between employer’s 

• to the Employer’s Representative for 

•

The contractor shall report to the Employer’s Representative on the implementation and progress of 

The contractor shall submit to the Employer’s Representative the following proformas:
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the Employer’s satisfaction that the non
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Note: the required CPG will be recalculated based on the awarded tender amount and “Contract amount” once the 

–

The successful contractor must keep site records regarding the part/full work integrated learners’ 
or candidates’ 
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The successful contractor shall submit to the employer’s representativ

The successful contractor shall submit to the employer’s representative project interi

The successful contractor shall submit to the employer’s representative the names and particulars 

candidates on site and their daily activities and shall be made available to the employer’s 

tractor shall submit to the employer’s representative the reports on the 

Employer’s Representative

prove to the Employer’s satisfaction that the non
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by “LI” the contractor 

prove to the Employer’s satisfaction that the non

Employer’s objectives:
The employer’s objectives are to deliver public 

completed the skills programme including Foremen/ Supervisors at NQF level 4 “National Cer
Supervision of Civil Engineering Construction Processes” and Site Agent/ Manager at NQF level 5 

•
•
•
•
•
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Employer’s representative within 7 working days of the beginnin

less the contractor can prove to the Employer’s satisfaction 
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•
•
•
•
•

will be recalculated based on the “Tender Amount” 
or the “Contract Amount” which ever applicable and the provisional amounts adjusted accordingly.

unless the contractor can prove to the Employer’s satisfaction that the 

“Tender Amount” or the “Contract Amount”, has been achieved.

When applicable, the CPG is expressed as a percentage of the “Contract Amount”, i.e. the Tender Amount 

“Tender Amount” = R
“Contract Amount” = R

When applicable, the CPG is expressed as a percentage of the “Contract Amount”, i.e. the Tender Amount 

“Tender Amount” = R
“Contract Amount” = R
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“Tender Amount” = R
“Contract amount” = R

“Contract amount” = 

ries to be trained is dependent on the “Contract Amount” as well the number of beneficiaries 

therefore be adjusted in terms of the “contract Amount”,

“Tender Amount” = R1
“Contract Amount” = R
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“Contract amount” Tender amount excl. allowances and VAT,

“ amount”

beneficiaries to be trained is dependent on the “Contract Amount” as well the number of beneficiaries 

therefore be adjusted in terms of the “Contract Amount”, the number of beneficiaries to be trained from which 

“Contract amount” = Tender amount at the time of award 

“Contract amount” x factor from Table 3 above.

“Tender Amount” = R150 Mil for GB, all inclusive of allowances and VAT
“Contract Amount” = R130 Mil
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Calculations based on “Contract Amount” after bid award and appointment of beneficiaries

“Contract Amount” be achieved.

mount and “Contract mount” once the beneficiaries have 

Quantities with a “LI”.

“Tender Amount” = R
“Contract Amount” = R
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Workstation’s layouts, wall units, etc

DB’s & Access Control layouts
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PART 1 - GENERAL 
 

1 TESTS  
 

After completion of the works and before practical completion is achieved, a full test will be carried out on 
the installation for a period of sufficient duration to determine the satisfactory working thereof.  During this 
period the installations will be inspected and the Contractor shall make good, to the satisfaction of the 
Principle Agent/Electrical Engineer or the employer, any defects which may arise. 
 
The Contractor shall provide all instruments and equipment required for testing and any water, power and 
fuel required for the commissioning and testing of the installations at completion. 

 
2 MAINTENANCE OF INSTALLATIONS 
 

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

 
If during the said period the installations is not in working order for any reason for which the Contractor is 
responsible, or if the installations develops defects, he shall immediately upon being notified thereof take 
steps to remedy the defects and make any necessary adjustments. 
 
Should such stoppages however be so frequent as to become troublesome, or should the installations 
otherwise prove unsatisfactory during the said period the Contractor shall, if called upon by the Principle 
Agent/Electrical Engineer or the Employer, at his own expense replace the whole of the installations or such 
parts thereof as the Principal Agent/Electrical Engineer or the Employer may deem necessary with 
apparatus specified by the Principal Agent/Electrical Engineer or the Employer. 

 
3 REGULATIONS 
 
 The installation shall be erected and tested in accordance with the Acts and Regulations as indicated in the 

scope of works 

 
4 NOTICES AND FEES 
 

The Contractor shall give all notices required by and pay all necessary fees, including any inspection fees, 
which may be due to the local Supply Authority. 
 
On production of the official account, only the net amount of the fee charged by the Supply Authority for 
connection of the installation to the supply mains, will be refunded to the Contractor by the Employer. 
 

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

 
6 QUALITY OF MATERIALS 

 
Only materials of first class quality shall be used and all materials shall be subject to the approval of the 
Employer.  Departmental specifications for various materials to be used on this Contract are attached to 
and form part of this specification. 
 
Wherever applicable the material is to comply with the relevant South African Bureau of Standards, 
specifications, or to IEC Specifications, where no SANS Specifications exist. 
 
Materials wherever possible, must be of South African manufacture. 
 

7 CONDUIT AND ACCESSORIES 
 
The type of conduit and accessories required for the service, i.e. whether the conduit and accessories shall 
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be of the screwed type, plain-end type or of the non-metallic type and whether metallic conduit shall be 
black enamelled or galvanised, is specified in Part 2  of this specification. 
 
Unless other methods of installation are specified for certain circuits, the installation shall be in conduit 
throughout.  No open wiring in roof spaces or elsewhere will be permitted. 
 
The conduit and conduit accessories shall comply fully with the applicable SANS specifications as set out 
below and the conduit shall bear the mark of approval of the South African Bureau of Standards. 

 
a) Screwed metallic conduit and accessories:  SANS 61386-1 and 21. 

b) Plain-end metallic conduit and accessories:  SANS 61386-1 and 21. 

c) Non-metallic conduit and accessories:  SANS 61386-1 and 21. 

 
All conduit fittings except couplings, shall be of the inspection type.  Where cast metal conduit accessories 
are used, these shall be of malleable iron.  Zinc base fittings will not be allowed. 
 
Bushes used for metallic conduit shall be brass and shall be provided in addition to locknuts at all points 
where the conduit terminates at switchboards, switch-boxes, draw-boxes, etc. 
 
Draw-boxes are to be provided in accordance with the “Wiring Code” and wherever necessary to facilitate 
easy wiring. 
 
For light and socket outlet circuits, the conduit used shall have an external diameter of 20mm.  In all other 
instances the sizes of conduit shall be in accordance with the “Wiring Code”  for the specified number and 
size of conductors, unless otherwise directed in part 2 of this specification or indicated on the drawings. 
 
Only one manufactured type of conduit and conduit accessories will be permitted throughout the installation. 
 
Running joints in screwed conduit are to be avoided as far as possible and all conduit systems shall be set 
or bent to the required angles.  The use of normal bends must be kept to a minimum with exception of larger 
diameter conduits where the use of such bends is essential. 
 
All metallic conduit shall be manufactured of mild steel with a minimum thickness of 1,2mm for plain-end 
conduit and 1,6mm in respect of screwed conduit. 

 
Under no circumstances will conduit having a wall thickness of less than 1,6mm be allowed in screed laid 
on top of concrete slabs. 
 
Bending and setting of conduit must be done with special bending apparatus manufactured for the purpose 
and which are obtainable from the manufacturers of the conduit systems.  Damage to conduit resulting from 
the use of incorrect bending apparatus or methods applied must on indication by the Department’s 
inspectorate staff, be completely removed and rectified and any wiring already drawn into such damaged 
conduits must be completely renewed at the Contractor’s expense. 
 
Conduit and conduit accessories used for flame-proof or explosion proof installations and for the suspension 
of luminaires as well as all load bearing conduit shall in all instances be of the metallic screwed type. 
 
All conduit and accessories used in areas within 50 km of the coast shall be galvanised to SANS 32 and 
SANS 121. 
 
Tenderers must ensure that general approval of the proposed conduit system to be used is obtained from 
the local electricity supply authority prior to the submission of their tender.  Under no circumstances will 
consideration be given by the Department to any claim submitted by the Contractor, which may result from 
a lack of knowledge in regard to the supply authority’s requirements. 
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8 CONDUIT IN ROOF SPACES 
 
Conduit in roof spaces shall be installed parallel or at right angles to the roof members and shall be secured 
at intervals not exceeding 1,5m by means of saddles screwed to the roof timbers. 
 
Nail or crampets will not be allowed. 
 
Where non-metallic conduit has been specified for a particular service, the conduit shall be supported and 
fixed with saddles with a maximum spacing of 450 mm.  The Contractor shall supply and install all additional 
supporting timbers in the roof space as required. 
 
Under flat roofs, in false ceilings or where there is less than 0,9m of clearance, or should the ceilings be 
insulated with glass wool or other insulating material, the conduit shall be installed in such a manner as to 
allow for all wiring to be executed from below the ceilings. 
 
Conduit runs from distribution boards shall, where possible terminate in fabricated sheet steel draw-boxes 
installed directly above or in close proximity to the boards. 
 

9 SURFACE   MOUNTED CONDUIT 
 
Wherever possible, the conduit installation is to be concealed in the building work; however, where 
unavoidable or otherwise specified under Part 2 of the specification, conduit installed on the surface must 
be plumbed or levelled and only straight lengths shall be used. 
 
The use of inspection bends is to be avoided and instead the conduit shall be set uniformly and inspection 
coupling used where necessary. 
 
No threads will be permitted to show when the conduit installation is complete, except where running 
couplings have been employed. 
 
Running couplings are only to be used where unavoidable, and shall be fitted with a sliced couplings as a 
lock nut. 
 
Conduit is to be run on approved spaced saddles rigidly secured to the walls. 
 
Alternatively, fittings, tees, boxes, couplings etc., are to be cut into the surface to allow the conduit to fit 
flush against the surface.  Conduit is to be bedded into any wall irregularities to avoid gaps between the 
surface and the conduit. 
 
 
Crossing of conduits is to be avoided, however, should it be necessary purpose-made metal boxes are to 
be provided at the junction.  The finish of the boxes and positioning shall be in keeping with the general 
layout. 
 
Where several conduits are installed side by side, they shall be evenly spaced and grouped under one 
purpose-made saddle. 
 
Distribution boards, draw-boxes, industrial switches and socket outlets etc., shall be neatly recessed into 
the surface to avoid double sets. 
 
In situations where there are no ceilings the conduits are to be run along the wall plates and the beams.  
 
Painting of surface conduit shall match the colour of the adjacent wall finishes. 
 
Only approved plugging materials such as aluminium inserts, fibre plugs, plastic plugs, etc., and round-
head screws shall be used for fixing saddles, switches, socket outlets, etc., to walls, wood plugs and the 
plugging in joints in brick walls are not acceptable. 



4 
 

10 CONDUIT IN CONCRETE SLABS 
 
In order not to delay building operations the Contractor must ensure that all conduits and other electrical 
equipment which are to be cast in the concrete columns and slabs are installed in good time. 
 
The Contractor shall have a representative in attendance at all times when the casting of concrete takes 
place. 
 
Draw-boxes, expansion joint boxes and round conduit boxes are to be provided where necessary.  Sharp 
bends of any nature will not be allowed in concrete slabs. 
 
Draw and/or inspection boxes shall be grouped under one common cover plate, and must preferable be 
installed in passages or male toilets. 
 
All boxes, etc., are to be securely fixed to the shuttering to prevent displacement when concrete is cast.  
The conduit shall be supported and secured at regular intervals and installed as close as possible to the 
neutral axis of concrete slabs and/or beams. 
 
Before any concrete slabs are cast, all conduit droppers to switchboards shall be neatly spaced and rigidly 
fixed. 
 

11 FLEXIBLE  CONNECTIONS  FOR  CONNECTING  UP  OF  STOVES,  MACHINES,  ETC. 
 
Flexible tubing connections shall be of galvanised steel construction, and in damp situations of the plastic 
sheathed galvanised steel type.  Other types may only be used subject to the prior approval of the 
Department’s site electrical representative. 
 
Connectors for coupling onto the flexible tubing shall be of the gland or screw-in types, manufactured of 
either brass or cadmium or zinc plated mild steel, and the connectors after having been fixed onto the 
tubing, shall be durable and mechanically sound. 
 
Aluminium and zinc alloy connectors will not be acceptable. 
 

12 WIRING: 
 
Except where otherwise specified in Part 2 of this specification, wiring shall be carried out in conduit 
throughout.  Only one circuit per conduit will be permitted. 
 
No wiring shall be drawn into conduit until the conduit installation has been completed and all conduit ends 
provided with bushes.  All conduits to be clear of moisture and debris before wiring is commenced. 
 
Unless otherwise specified in Part 2 of this specification or indicated on the service drawings, the wiring of 
the installation shall be carried out in accordance with the “Wiring Code”.  Further to the requirements 
concerning the installation of earth conductors to certain light points as set out in the “Wiring Code”, it is a 
specific requirement of this document that where plain-end metallic conduit or non-metallic conduit has 
been used, earth conductors must be provided and drawn into the conduit with the main conductors to all 
points, including all luminaires and switches throughout the installation. 
 
Wiring for lighting circuits is to be carried out with 1,5mm² conductors and a 1,5mm²-earth conductor.  For 
socket outlet circuits the wiring shall comprise 4mm² conductors and a 2,5mm²-earth conductor.  In certain 
instances, as will be directed in Part 2 of this specification, the sizes of the aforementioned conductors may 
be increased for specified circuits.  Sizes of conductors to be drawn into conduit  in all other instances, such 
as feeders to distribution boards, power points etc., shall be as specified elsewhere  in this specification or 
indicated on the drawings.  Sizes of conductors not specified must be determined in accordance with the 
“Wiring Code”. 
 
The loop-in system shall be followed throughout, and no joints of any description will be permitted. 
 
The wiring shall be done in PVC insulated 600/1000 V grade cable to SANS 1507. 
 
Where cable ends connect onto switches, luminaires etc., the end strands must be neatly and tightly twisted
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 together and firmly secured.  Cutting away of wire strands of any cable will not be allowed. 
 

13 SWITCHES AND SOCKET OUTLETS 
 
All switches and switch-socket outlet combination units shall conform to the Department Quality 
Specifications, which form part of this specification. 
 
No other than 16 A 3 pin sockets are to be used, unless other special purpose types are distinctly specified 
or shown on the drawings. 
 
All light switches shall be installed at 1,4m above finished floor level and all socket outlets as directed in the 
Schedule of Fittings which forms part of this specification or alternatively the height of socket outlets may 
be indicated on the drawings. 
 

14 SWITCHGEAR 
 
Switchgear, which includes circuit breakers, iron-clad switches, interlocked switch-socket outlet units, 
contactors, time switches, etc., is to be in accordance with the Departmental Quality Specifications which 
form part of this specification and shall be equal and similar in quality to such brands as may be specified. 
 
For uniform appearance of switchboards, only one approved make of each of the different classes of 
switchgear mentioned in the Quality Specifications shall be used throughout the installations. 
 

15 SWITCHBOARDS 
 
All boards shall be in accordance with the types as specified, be constructed according to the detail or type 
drawings and must be approved by the Employer before installation. 
 
In all instances where provision is to be made on boards for the supply authority’s main switch and/or 
metering equipment the contractor must ensure that all requirements of the authorities concerned in this 
respect are met. 
 
Any construction or standard type aboard proposed, as an alternative to that specified must have the prior 
approval of the Employer. 
 
All busbars, wiring, terminals, etc., are to be adequately insulated and all wiring is to enter the switchgear 
from the back of the board.  The switchgear shall be mounted within the boards to give a flush front panel.  
Cable and boxes and other ancillary equipment must be provided where required. 
 
Clearly engraved labels are to be mounted on or below every switch.  The working of the labels in English, 
is to be according to the lay-out drawings or as directed by the Electrical Engineer and must be confirmed 
on site.  Flush mounted boards to be installed with the top of the board 2,0m above the finished floor level. 
 

16 WORKMANSHIP AND STAFF 
 
Except in the case of electrical installations supplied by a single-phase electricity supply at the point of 
supply, an accredited person shall exercise general control over all electrical installation work being carried 
out. 
 
The workmanship shall be of the highest grade and to the satisfaction of the Employer. 
 
All inferior work shall, on indication by the Employer’s inspecting officers, immediately be removed and 
rectified by and at the expense of the Contractor. 
 

17 VERIFICATION AND CERTIFICATION OF ELECTRICAL INSTALLATION (CERTIFICATE OF 
COMPLIANCE AND TEST REPORT 
 
On completion of the service, a certificate of compliance must be issued to the Principal Agent/Electrical 
Engineer or Employer in terms of the Occupational Health and Safety Act, 1993  (Act 85 of 1993) in the 
format as set out in SANS 10142-1 & 2. 
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18 EARTHING OF INSTALLATION 
Main earthing 
 
The type of main earthing must be as required by the supply authority if other than the Employer, and in 
any event as directed by the Principal Agent/Electrical Engineer, who may require additional earthing to 
meet test standards. 
 
Where required an earth mat shall be provided, the minimum size, unless otherwise specified, being 1,0m  
x  1,0m and consisting of 4mm diameter hard-drawn bare copper wires at 250mm centres, brazed at all 
intersections. 
 
Alternatively or additionally earth rods or trench earths may be required as specified or directed by the 
Electrical Engineer. 
 
Installations shall be effectively earthed in accordance with the “Wiring Code” and to the requirements of 
the supply authority.  All earth conductors shall be stranded copper with or without green PVC installation. 
 
Connection from the main earth bar on the main board must be made to the cold water main, the incoming 
service earth conductor, if any and the earth mat or other local electrode by means of 12mm x 1,60 mm 
solid copper strapping or 16 mm² stranded (not solid) bare copper wire or such conductor as the 
Department’s representative may direct.  Main earth copper strapping where installed below 3m from 
ground level, must be run in 20 mm diameter conduit securely fixed to the walls. 
 
All other hot and cold water pipes shall be connected with 12mm x 0,8mm perforated for solid copper 
strapping (not conductors) to the nearest switchboard.  The strapping shall be fixed to the pipework with 
brass nuts and bolts and against walls with brass screws at 150-mm centres.  In all cases where metal 
water pipes, down pipes, flues, etc., are positioned within 1,6m of switchboards an earth connection 
consisting of copper strapping shall be installed between the pipework and the board.  In vertical building 
ducts accommodating both metal water pipes and electrical cables, all the pipes shall be earthed at each 
distribution board. 
 
Roofs, gutters and down pipes 
 
Where service connections consist of overhead conductors, all metal parts of roofs, gutters and down pipes 
shall be earthed.  One bare 10mm² copper conductor shall be installed over the full length of the ceiling 
void, fixed to the top purlin and connected to the main earth conductor and each switchboard.  The roof and 
gutters shall be connected at 15m intervals to this conductor by means of 12mm X 0,8mm copper strapping 
(not conductors) and galvanised bolts and nuts.  Self-tapping screws are not acceptable.  Where service 
connections consist of underground supplies, the above requirements are not applicable. 
 
Sub-distribution boards 
 
A separate earth connection shall be supplied between the earth busbar in each sub-distribution board and 
the earth busbar in the Main Switchboard.  These connections shall consist of a bare or insulated stranded 
copper conductors installed along the same routes as the supply cables or in the same conduit as the 
supply conductors.  Alternatively armoured cables with earth continuity conductors included in the 
armouring may be utilised where specified or approved. 
 
Sub-circuits 
 
The earth conductors of fall sub-circuits shall be connected to the earth busbar in the supply board in 
accordance with SANS 10142. 
 
Ring Mains 
 
Common earth conductors may be used where various circuits are installed in the same wire way in 
accordance with SANS 10142.  In such instances the sizes of earth conductors shall be equivalent to that 
of the largest current carrying conductor installed in the wire way, alternatively the size of the conductor 
shall be as directed by the Engineer.  Earth conductors for individual circuits branching from the ring main 
shall by connected to the common earth conductor with T-ferrules or soldered.  The common earth shall 
not be broken.
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Non-metallic Conduit 
 
Where non-metallic conduit is specified or allowed, the installation shall comply with the Department’s 
standard quality specification for “conduit and conduit accessories”. 
 
Standard copper earth conductors shall be installed in the conduits and fixed securely to all metal 
appliances and equipment, including metal switch boxes, socket-outlet boxes, draw-boxes, switchboards, 
luminaires, etc. The securing of earth conductors by means of self-threading screws will not be permitted. 
 
Flexible Conduit 
 
An earth conductor shall be installed in all non-metal flexible conduit.  This earth conductor shall not be 
installed externally to the flexible conduit but within the conduit with the other conductors.  The earth 
conductor shall be connected to the earth terminals at both ends of the circuit. 
 
Connection 
 
Under no circumstances shall any connection points, bolts, screws, etc., used for earthing be utilised for 
any other purpose.  It will be the responsibility of the Contractor to supply and fit earth terminals or clamps 
on equipment and materials that must be earthed where these are not provided.  
 
Unless earth conductors are connected to proper terminals, the end shall be tinned and lugged. 
 

19 MOUNTING AND POSITIONING OF LUMINAIRES 
 
The Contractor is to note that in the case of board and acoustic tile ceilings, i.e. as opposed to concrete 
slabs, close co-operation with the building contractor is necessary to ensure that as far as possible the 
luminaires are symmetrically positioned with regard to the ceiling pattern. 
 
The layout of the luminaires as indicated on the drawings must be adhered to as far as possible and must 
be confirmed with the Department’s representative. 
 
Fluorescent luminaires installed against concrete ceilings shall be screwed to the outlet boxes and in 
addition 2 x 6mm expansion or other approved type fixing bolts are to be provided.  The bolts are to be ¾ 
of the length of the luminaires apart. 
 
Fluorescent luminaires to be mounted on board ceilings shall be secured by means of two 40mm x No. 10 
round head screws and washers.  The luminaires shall also be bonded to the circuit conduit by means of 
locknuts and brass bushes.  The fixing screws are to be placed ¾ of the length of the fitting apart. 
 
Earth conductors must be drawn in with the circuit wiring and connected to the earthing terminal of all 
fluorescent luminaires as well as other luminaires exposed to the weather in accordance with the “Wiring 
Code”. 
 
Incandescent luminaires are to be screwed directly to outlet boxes in concrete slabs.  Against board ceilings 
the luminaires shall be secured to the brandering or joists by means of two 40mm x No. 8 round head 
screws.
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PART 2:  INSTALLATION DETAILS 
 

1 CABLE SLEEVE PIPES 
 

Where cables cross under roadways, other services and where cables enter buildings, the cables shall be 
installed in earthenware or high-density polyethylene pipes. 
 
The ends of all sleeves shall be sealed with a non-hardening watertight compound after the installation of 
cables.  All sleeves intended for future use shall likewise be sealed. 
 

2 NOTICES 
 

The Contractor shall issue all notices and make the necessary arrangements with Supply Authorities, the 
Postmaster-General, and S.A. Transport Services, Provincial or National Road Authorities and other 
authorities as may be required with respect to the installation.   

 
3 ELECTRICAL EQUIPMENT 
 

All equipment and fittings supplied must be in accordance with the attached quality specification (Part 3 of 
this document), suitable for the relevant supply voltage, and frequency and must be approved by the 
Employers Electrical Engineer. 
 

4 DRAWINGS 
 

The drawings generally show the scope and extent of the proposed work and shall not be held as showing 
every minute detail of the work to be executed. 
 
The position of power points, switches and light points that may be influenced by built-in furniture must be 
established on site, prior to these items being built in. 
 

5 BALANCING OF LOAD 
 

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

All plant shall be designed for the climatic conditions appertaining to the service. 
 

7 SWITCHES AND SOCKET OUTLETS 
 
 The installation of switches and socket outlets must conform to clause 13 of Part 1 of this specification. 
 
8 LIGHT FITTINGS AND LAMPS 
 

The installation and mounting of luminaires must conform to clause 19 of Part 1 of this specification. 
 
All fittings to be supplied by the Contractor shall have the approval of the Employer.   
 
The light fittings must be of the type specified in the Schedule of Light Fittings. 
 

9 EARTHING AND BONDING 
 

The Contractor will be responsible for all earthing and bonding of the building and installation.  The earthing 
and bonding is to be carried out strictly as described in clause 18 of Part 1 of this specification and to the 
satisfaction of the Employer/s Electrical Engineer. 
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10 MAINTENANCE OF ELECTRICAL SUPPLY 
 

All interruptions of the electrical supply that may be necessary for the execution of the work, will be 
subject to prior arrangement between the Contractor and the Client and the Employer’s Electrical 
Engineer.                      
 

11 EXTENT OF WORK 
 

The work covered by this contract comprises the complete electrical installation, in working order, as 
shown on the drawings and as per this specification, including the supply and installation of all fittings 
and also the installation of such equipment supplied by the Employer. 
 

12 SUPPLY AND CONNECTION 
 

 The supply will be at 400/230 Volt 50Hz  
 
The Contractor must arrange in good time with the local Municipality (KHAI GARIP) for the connection 
to the existing 630kVA mini sub-station and low-tension meter point and submit the account to the 
Employer’s Quantity Surveyor for payment. 
 
The Contractor will be responsible for the supply and installation of the supply cable from the meter 
box to the main low-tension distribution board (DB M).  The size and length of the cable is listed in the 
Schedule of Cables and measured in the Bills of Quantities. 
 
Standby Plant 
 
The 315kVA standby plant complete with automatic changeover control panel forms part of the 
contract and shall be supplied, installed and commissioned by the Electrical sub-contractor.  

 
13 CONDUIT AND WIRING 
 

Conduit and conduit accessories shall be black enameled/galvanized screwed conduit or black 
enameled/galvanized plain end conduit in accordance with SANS 61386. 
 
All conduits, regardless of the system employed, shall be installed strictly as described in the 
applicable paragraphs of clauses 4 to 8 of Part 1 of the specification.  Wiring of the installation shall 
be carried out as directed in clause 9 part 1 of this specification. 
 
Where plain end conduit is offered all switches and light fittings must be supplied with a permanent 
earth terminal for the connection of the earth wire. 
 
Lugs held by switch fixing screws or self tapping screws will not be acceptable. 
 

13.1 Telephone Installation 
 

The Contractor shall allow for the complete installation of all conduits, outlet boxes, the communication 
service provider Distribution boards, sleeve pipes, etc., required for the telephone system as shown 
on the drawings. 
 
The sizes of all telephone conduits shall be determined by contractor and the electronics contractor 
and must be installed in the floor slab.  Galvanized steel draw-wires shall be installed in all conduits. 
 
End boxes must consist of a 50mm x 100 mm x 100mm outlet box fitted with suitable blank cover 
plates, flush mounted 0,4m above floor level. 
 
The communication service provider Distribution Board must consist of a 150mm x 600mm x 600mm 
metal box and hinged door with a 20mm thick wooden backboard.  The board must be flush mounted, 
1,37m above the floor.
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13.2 Intercom Installation 
 

The supply and installation of the intercom system is not included in this Contract. 
 

The Contractor shall allow for the complete supply and installation of all conduits and outlet boxes 
required for the intercom installation as shown on the drawings. 
 
The size of all conduits, boxes and mounting heights of the end boxes are indicated on the drawings.  
Galvanized steel draw-wires shall be installed in all conduits and the boxes fitted with suitable blank 
cover plates. 
 

13.3 Power Trunking 
 

The Contractor shall be responsible for the supply and installation of all 2 channel steel power trunking 
complete with corner pieces, end pieces, junction pieces, supply conduits, cover plates and power 
outlets as specified and indicated on the drawings. 
 
The power trunking must comply with SANS 61084.  The Contractor must ensure that the power 
trunking is installed to satisfaction of the Employer’s Electrical Engineer before commencing with the 
wiring of the power trunking. 

 
 

14 POWER POINTS 
 

Allow for the installation of power points and equipment as listed in the indicated on the sub-distribution 
board & layout drawings.  
 
 

15 CABLES 
 

The Contractor shall supply and completely install all distribution cables as indicated on the drawings, 
and listed in the Schedule of Cables. 
 
The storage, transportation, handling and laying of the cables shall be according to first class practice, 
and the contractor shall have adequate and suitable equipment and labour to ensure that no damage 
is done to cables during such operations. 
 
The cable-trenches shall be excavated to a depth of 0,9m deep below ground level and shall be 
450mm wide for one to three cables, and the width shall be increased where more than three cables 
are laid together so that the cables may be placed at least two cable diameters apart throughout the 
run.  The bottom of the trench shall be level and clean and the bottom and sites free from rocks or 
stones liable to cause damage to the cable. 
 
The Contractor must take all necessary precautions to prevent the trenching work being in any way a 
hazard to the personnel and public and to safeguard all structures, roads, sewage works or other 
property on the site from any risk of subsidence and damage. 
 
In the trenches the cables shall be laid on a 75mm thick bed of earth and be covered with a 150-mm 
layer of earth before the trench is filled in. 

 
All joints in underground cables and terminations shall be made either by means of compound filled 
boxes according to the best established practice by competent cable jointers using first class materials 
or by means of approved epoxy-resin pressure type jointing kits.  Epoxy-resign joints must be made 
entirely in accordance with the manufacturer’s instructions and with materials stipulated in such 
instructions.  Low tension PVCA cables are to be made off with sealing glands and materials designed 
for this purpose which must be of an approved make.  Where cables are cut and not immediately 
made off, the ends are to be sealed without delay. 
 
The laying of cables shall not be commenced until the trenches have been inspected and approved. 
The cable shall be removed from the drum in such a way that no twisting, tension or mechanical
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 damage is caused and must be adequately supported at intervals during the whole operation.  
Particular care must be exercised where it is necessary to draw cables through pipes and ducts to 
avoid abrasion, elongation or distortion of any kind.  The ends of such pipes and ducts shall be sealed 
to approval after drawing in of the cables. 

 
Backfilling (after bedding) of the trenches is to be carried out with a proper grading of the material to 
ensure settling without voids, and the material is to be tamped down after the addition of every 150mm.  
The surface is to be made good as required. 

 
On each completed section of the laid and jointed cable, the insulation resistance shall be tested to 
approval with an approved “Megger” type instrument of not less than 500 V for low tension cables. 
 
Earth continuity conductors are to be run with all underground cables constituting part of a low tension 
distribution system.  Such continuity conductors are to be stranded bare copper of a cross-sectional 
area equal to at least half that of one live conductor of the cable, but shall not be less than 4mm² or 
more than 70mm².  A single earth wire may be used as earth continuity conductor for two or more 
cables run together, branch earth wires being brazed on where required. 
 

15.1 LAYING, JOINTING AND MAKING OFF OF ELECTRICAL CABLES 
 

 
1. The use of the term “Inspector”, includes the engineer or inspector of the Department or an 

empowered person of the concerned supervising consulting engineer’s firm. 
 

2. No cable is to be laid before the cable trench is approved and the soil qualification of the 
excavation is agreed upon by the Contractor and inspector. 

 
3. After the cable has been laid and before the cable trench is back-filled the inspector must 

ensure that the cable is properly bedded and that there is no undesirable material included in 
the bedding layer. 

 
4. All cable jointing and the making off of the cables must only be carried out by qualified 

experienced cable jointers.  Helpers of the jointers may not saw, strip, cut, solder, etc.  The 
cable and other work undertaken by them must be carried out under the strict and constant 
supervision of the jointer. 

 
5. Before the Contractor allows the jointer to commence with the jointing work or making off of 

the cable (making off is recognized as half a joint) he must take care and ensure: 
 

5.1 That he has adequate and suitable material available to complete the joint properly and 
efficiently.  Special attention must be given to ensure the cable ferrules and cable lugs are of 
tinned copper and of sufficient size.  The length of the jointing lugs must be at least six times 
the diameter of the conductor, 

 
5.2 That the joint pit is dry and that all loose stones and material are removed, 

 
5.3 That the walls and banks of the joint pit are reasonable firm and free from loose material which 

can fall into the pit, 
 

5.4 That the necessary coffer-dams or retaining walls are made to stop the flow of water into the 
joint pit, 

 
5.5 That the joint pit is provided with suitable groundsheets so that the jointing work is carried out 

in clean conditions, 
 

5.6 That the necessary tents or sails are installed over the joint pit to effectively avert unexpected 
rainfall and that sufficient light or lighting is provided, 

 
5.7 That the necessary means are available to efficiently seal the jointing or cable end when an 

unexpected storm or cloudburst occurs, regardless of how far the work has progressed,
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5.8 That the cables and other materials are dry, undamaged and in all respects are suitable for 
the joint work or making off, 

 
5.9 That the heating of cable oil, cable compound, plumbers metal and solder is arranged that 

they are at the correct temperature when required so that the cable is not unnecessary 
exposed to the atmosphere and consequently the ingress of moisture (care must be taken of 
overheating) 

 
Flow temperatures of cable oil and compound must be determined with suitable thermometers. 
Cable oil and compound must not be heated to exceed the temperatures given on the 
containers and precaution must be taken to ensure that the tin is not overheated in one 
position.  The whole mass must be evenly and proportionally heated.  
 
 (Temperatures of solder and plumbers metal may be tested with brown paper (testing time: 3 
seconds).  The paper must colour slightly - not black or burnt). 

 
6. Before the paper-insulated cables are joined, they must be tested for the presence of moisture 

by the cable jointers test.  This consists of the insertion of a piece of unhandled insulated 
impregnated paper tape in warm cable oil heated to a temperature of 130 ± 5°C. 

 
Froth on the surface of the oil is an indication that moisture is present in the impregnated 
insulation and the amount of the froth gives an indication of the moisture present. 

 
7. If the cable contains moisture or is found to be otherwise unsuitable for jointing or making of 

the inspector is to be notified immediately and he will issue the necessary instruction to cope 
with the situation. 

 
8. The joint or making off of paper insulated cables must not be commenced during rainy 

weather. 
 

9. Once a joint is in progress the jointer must proceed with the joint until it is complete and before 
he leaves the site. 
 

10. The jointer must ensure that the material and his tools are dry at all times, reasonably clean 
and absolutely free from soil. 

 
11. Relating to the jointing of the cable the following requirements apply: 

 
11.1 All jointing must be carried out in accordance with recognized and tried techniques and comply 

strictly with the instructions given by the supplier of the jointing kit. 
 
11.2 The cables must be twisted by hand so that the cores can be joined according to the core 

numbers.  If necessary the cable is to be exposed for a short distance to accomplish this.  
Under no circumstances may the cores in a joint be crossed so as to enable cores to be joined 
according to the core numbers.  If it is not possible to twist the cables so that the preceding 
requirements can be met, then cores are to be joined in the normal way without any 
consideration of the core numbers. 

 
11.3 Normally the cables will have profile conductors.  The conductors shall be pinched with gas 

pliers to form a circular section, bound with binding wire so that they do not spread, and then 
tinned before jointing. 

11.4 Jointing ferrules, the length of which are at least 6 times the diameter of the conductors, must 
be slid over the conductor ends to be joined and pinched tightly.  Then they are soldered by 
means of the ladle process whilst being pinched further closed. 

 
Use resin only as a flux.  The slot opening in the ferrule must be completely filled, including 
all depressions. 
 
Remove all superfluous metal with a cloth dipped in tallow.  Work during the soldering process 
must be from top to bottom.  Rub the ferrule smooth and clean with aluminium oxide tape after
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 it has cooled down to ensure that there are not any sharp points or edges. 
 

NB: The spaces between the conductor strands must be completely filled by soldering process 
and must be carried out quick enough to prevent the paper insulation from burning or drying 
out unnecessarily. 
 

11.5 After the ferrules have been rubbed smooth and clean, they and the exposed cores must be 
treated with hot cable oil (110°C) to remove all dust and moisture.  These parts are to be 
thoroughly basted with the oil. 

 
11.6 The jointer must take care that his hands are dry and clean before the joint is insulated.  Also 

the insulating tape which is to be used must first be immersed in warm cable oil (110°C) for a 
sufficient period to ensure that no moisture is present. 

 
 

11.7 After the individual cores have been installed they must be well basted with hot cable oil and 
again after the applicable separator and/or belt insulation tape is applied before the lead joint 
sleeve is placed in position. 

 
11.8 The lead joint sleeve must be thoroughly cleaned and prepared before it is placed on the 

cable and must be kept clean during the whole jointing process.  Seal the filling apertures of 
the sleeve with tape until the sleeve is ready for compound filling. 

 
11.9 The plumbing joints employed to solder the joint sleeve to the cable sheath, must be cooled 

off with tallow and the joint sleeve is to be filled with compound while it is still warm.  Top up 
continuously until the joint is completely filled to compensate for the compound shrinkage. 

 
11.10 The outer joint box must be clean and free from corrosion.  After it has been placed in position 

it must be slightly heated before being filled with compound.  Top up until completely full. 
 

12. As far as cable end boxes are concerned the requirements as set out above are valid where 
applicable. 

 
16. DISTRIBUTION BOARDS 
 

In addition to clause 14 and clause 15 of Part 1 of this specification the following shall also be 
applicable to switchboards required for this service. 
 
The Contractor shall supply and install the distribution boards as indicated on the drawings and listed 
in the distribution Board Schedule.  All distribution boards shall comply with the quality specification 
in Part 3 of this specification, and be approved by the Employer’s Electrical Engineer. 
 
The following types of distribution boards are required for the service, see schematic layouts: 
 
 

 

DB- M: Main Distribution Board (Ground floor Electrical room): Standby & UPS 
section 
DB-1: Sub-distribution (Ground floor): Standby & UPS section 
DB-2: Sub-distribution board (Ground floor): Standby & UPS section 
DB-3: Sub-distribution board (Ground floor): Standby & UPS section 
DB-4: Sub-distribution board (Ground floor): Standby & UPS section 
DB-G: Sub-distribution board (Ground floor): Standby & UPS section 
DB-B: Sub-distribution board (Ground floor): Standby & UPS section 
DB-Plant: Sub-distribution board (Ground floor): Standby section 
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17. SUBSTATION 
 
 Not applicable to this contract 
 

 
18. SCHEDULE OF LIGHT FITINGS 
 
 

The light fittings and accessories are to be according to the quality specifications in Part 3 and shall 
be approved by the Employer. 
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Type PL3 -Surface mount LED panel 595mmx595mm 40W 4500K.  Supply  No  25.00 

     
     

Type D1- Recessed LED panel 595mmx595mm 40W 4500K.   Supply No  35.00 
     
     

Type D2 - Surface mount LED panel 1200mmx600mm 70W 4500K.  Supply No  55.00 
     
     

Type D2 - Recessed LED panel 1200mmx600mm 70W 4500K.   Supply No 89.00 
     
     

Type B - IP65 Bulkhead 8W Rectangular b/head, steel body 4500K  Supply No 4.00 
     
     

Type P - Vandal resistant 56W, 4000K, LED light for prison cell with tamper 
                proof screws                                                                                             Supply No         22 

     
Type P1- IP65, 36W LED linear light for plant rooms, 4500K   Supply No 2.00 

         
    

Type B1 - VandaI Resistant IP65 Bulkhead 18W Rectangular b/head, steel  
                 body 500K + Wire gaurd                                                   Supply No 21.00 

     
     

Type Y - Decorative 10W LED downlight, 4500K                 Supply No   26.00 
     
     

Type LD - Decorative LEDDISK-MIDI 16W, 4500K                Supply No  13.00 
     
     

Type2 -IP65 UP & Down light LEDDUO 7W/7W, 4500K                Supply No  13.00 
     
     

Type D1- Ressed LED panel 595mmx595mm 40W 4500K with Emergency  
                 backup battery supply.                                                      Supply No 3.00 

     
     

Type D2 - Ressed LED panel 1200mmx600mm 70W 4500K with emergency 
                  Backup battery supply       Supply No 9.00 

     
     

Type P - Vandal resistant 56W, 4000K, LED light for prison cell with tamper  
               proof screws with emergency backup battery supply   Supply No  3.00 
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19. SCHEDULE OF POWER POINTS 

 
 
 

BOARD 
POWER 
POINT 

LOAD  

(Amps) 

Isolator 

(Amp) 

SIZE OF CABLES, CONDUIT AND WIRING 

DB1 
AC 1A 2.272727273 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB1 
AC 1B 2.272727273 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB1 
AC 2 0.227272727 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB1 
AC 3 0.227272727 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB1 
AC 4 0.227272727 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB1 
AC 5 0.227272727 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB1 
AC 6 0.227272727 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB1 
AC 7 0.227272727 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB1 
AC 8 0.227272727 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB1 
AC 9 0.227272727 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB1 
AC10 0.227272727 20Amp, 2P 

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB1 
AC 11 0.227272727 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB1 
AC 12 0.227272727 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB1 
AC 13 0.227272727 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB1 
AC 14 0.227272727 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB1 
AC 15 0.227272727 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB1 
AC 16 1.136363636 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB1 
AC 17 1.136363636 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB1 
AC 18 0.227272727 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB1 
AC 19 0.227272727 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB1 
AC 20 0.227272727 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB1 
AC 21 0.227272727 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB1 
AC 22 0.227272727 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB1 
AC 23 A 2.272727273 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB1 
AC 24 B 2.272727273 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB1 
AC 25 0.227272727 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB1 
AC 26 0.227272727 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB1 
AC 27 0.227272727 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB1 
AC 28 0.227272727 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB1 
AC 29 0.227272727 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB1 
AC 30 0.227272727 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB1 
AC 31 0.227272727 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 
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DB1 
AC 32 0.227272727 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB1 
AC 33 0.227272727 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB1 
AC 34 0.227272727 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB2 
AC 35 0.227272727 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB2 
AC 36 0.227272727 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB2 
AC 37 2.272 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB2 
AC 38 0.227272727 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB2 
AC 39 0.227272727 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB2 
AC 40 0.227272727 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB2 
AC 41 0.227272727 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB2 
AC 42 0.227272727 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB2 
AC 43 A 0.227272727 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB2 
AC 43 B 0.227272727 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB2 
AC 44 0.227272727 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB2 
AC 45 0.227272727 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB2 
AC 46 0.227272727 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB2 
AC 47 0.227272727 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB2 
AC 48 0.227272727 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB2 
AC 49 0.227272727 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB Plant 
CU 1 24.25 60 Amp,3P 

10mm² 4-core PVCA cable with 6mm² earth wire 

DB Plant 
CU 2 24.25 60 Amp,3P 

10mm² 4-core PVCA cable with 6mm² earth wire 

DB Plant 
CU 3 24.25 60 Amp,3P 

10mm² 4-core PVCA cable with 6mm² earth wire 

DB Plant 
CU 4 24.25 60 Amp,3P 

10mm² 4-core PVCA cable with 6mm² earth wire 

DB3 
AC 10 A 1.136 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB3 
AC 10 B 1.136 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB3 
AC 33 A 1.136 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB3 
AC 33 B 1.136 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB4 
EF 1A 8.08 60 Amp,3P 

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB4 
EF 1A 8.08 60 Amp,3P 

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB4 
EF 2 1.36 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB4 
EF 3 1.36 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB4 
EF 4 1.36 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB4 
EF 5 1.36 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB4 
EF 6 0.3 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB4 
EF 7 0.3 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB4 
EF 7 0.3 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 
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DB4 
EF 8 1.36 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB4 
EF 9 1.36 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB4 
EF 10 1.36 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB4 
EF 11 1.36 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB4 
EF 12 0.3 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB4 
EF 13 0.3 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB4 
FA 1 0.3 20Amp, 2P  

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB4 
FA 2 8.08 60 Amp,3P 

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB4 
FA 3 8.08 60 Amp,3P 

25mm dia. conduit with  4mm² conductors and 2,5mm² earth 
wire 

DB - Basement 
CW 1 (DUTY) 5 20Amp, 2P  

10mm² 4-core PVCA cable with 6mm² earth wire 

DB - Basement 

CW 2 (STANDBY) 5 20Amp, 2P  

10mm² 4-core PVCA cable with 6mm² earth wire 

DB - Basement 
FW JOCKEY 5 20Amp, 2P  

10mm² 4-core PVCA cable with 6mm² earth wire 

DB - Basement 
FW (DUTY) 40.43 80 Amp,3P 

25mm² 4-core PVCA cable with 16mm² earth wire 

DB - Basement 
FW (STANBY) 40.43 80 Amp,3P 

25mm² 4-core PVCA cable with 16mm² earth wire 
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20. SCHEDULE OF CABLES 
 

Supply, install and connect the following PVC SWA armoured cables from main distribution board DB 
M: 
Cable ID1 is the main supply connection from mini sub-station via the generator ATF panel to DB M.  
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21. SCHEDULE OF DISTRIBUTION BOARDS 
 

The front panels of normal supply, standby power and no-break supply sections shall be painted in 
distinctive colours as follows: 
 
Normal supply : Light Orange, colour B26 of SANS 1091. 
Standby power : Signal Red, colour A11 of SANS 1091. 
No-break supply: Dark Violet, colour F06 or Olive Green, 
   Colour H05 of SANS 1091. 
 
Refer DB schematic layout drawings which form part of the contract and is measured in the bills of 
quantities.  
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PART 3:   QUALITY SPECIFICATION FOR MATERIALS AND EQUIPMENT OF ELECTRICAL 
INSTALLATIONS 
 

 
 “Part 3:  Quality specification for materials and equipment” manual of the Department of Public Works 

is applicable for this Contract and the manual can be obtained from the Department of Public 
Works. 

 
   

 

ADDITIONAL REQUIREMENTS OR SPECIFICATIONS NOT COVERED IN QUALITY 
SPECIFICATIONS MENTIONED ABOVE 

LED LIGHTS 

 
All Light fittings installed for this project is to be of the LED type, unless otherwise stated.   
 
The following international standard specifications and South-African Bureau of Standards 
shall apply to the LED luminaire specification: 
 

SANS 475 Luminaires for interior lighting, street lighting and 
floodlighting – Performance and requirements 
 

SANS 10114-1 Interior lighting part 1: Artificial lighting of interiors 

SANS 10114-2 Interior lighting part 2: Emergency lighting 

SANS 60598-1 Luminaires part 1: General requirements and tests 

SANS 60598-2.1 Luminaires part 2: Particular requirements section 1 – 
Fixed general purpose luminaires. 

SANS 60598-2.2 Luminaires part 2: Particular requirements section 2 – 
Recessed luminaires. 

SANS 60598-2.3 Luminaires part 2: Particular requirements section 3 – 
Luminaires for road and street lighting. 

SANS 60598-2.5 Luminaires part 2: Particular requirements section 5 – 
Flood lighting. 

SANS 61347-1 to 13 Lamp control gear 

SANS 62031 LED modules for general lighting – Safety specifications 

SANS 62384 DC or AC supplied electronic control gear for LED 
modules – Performance requirements. 

SANS 62560 Self-ballasted LED lamps for general lighting services 
with supply voltages > 50V – Safety specification. 

SANS 62612 Self-ballasted LED lamps for general lighting services 
with supply voltages > 50V – Performance requirements 

EN 55015 Limits and methods of measurement of radio disturbance 
of electrical lighting or equipment. 

EN 61000-3.2 Electromagnetic compatibility (EMC) limits for harmonic 
current emissions. 

EN 61000-3.3 Electromagnetic compatibility (EMC) limits – Limitation of 
voltage changes, voltage fluctuations and flicker in public 
low-voltage supply systems. 

EN 61547 Equipment for general lighting purposes: EMC immunity 
requirements. 
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IEC-EN 62471 Photo biological safety of lamps and lamp systems for 
LEDs 

IES LM-79-08 Approved method: Electrical and photometric 
measurement of solid-state lighting products. 

IES LM-80 Approved method: Measuring lumen maintenance of 
LED light sources. 

 
General requirements:  
 
The luminaire shall be suitable for operation with mid-power LEDs.  Note that no LED tubes 
are allowed to be used. 
 
The luminaire shall be suitable for operation on a 230V single phase 50Hz mains supply. 
 
Power factor capacitors shall be supplied to correct the power factor to at least 0.95 of higher. 
 
The luminaire shall be marked with identification labels stating the brand name and model and 
shall bear the SANS approval mark. 
 
The driver shall comply with IEC 61347-1 and IEC 61347-2B as applicable and shall be 
suitable for operation on 230V +-10%, 50Hz single phase system and it must be insured that 
harmonics filter is provided as per SANS 61000-3-2.  The drivers and LED circuitry shall be 
protected against lighting and power surges.  Suitable surge arrestors with a 10kA rating shall 
be provided for indoor installations and 20kA for outdoor installations. 
 
Colour rendering (Ra) shall be not less than 80 and lumen depreciation of not more than 30% 
L70 at 50 000 hours @ Tq 25°C.  Colour temperature of the LED lamp shall be 4000K, unless 
otherwise stated. 
 
 
 
Thermal requirements:  
 
The luminaire must be able to withstand an ambient temperature of 35°C.  Storage 
temperature of this luminaire should be able to handle -40°C < T < 60°C. 
 
To this end internal electrical and mechanical components shall not be allowed to exceed their 
maximum temperature ratings of 75°C.  Test reports from an independent authorised testing 
facility proving this requirement shall be made available on request. 
 
 
Noise requirements:  
 
The noise level emitted from the luminaire shall be kept as low as possible.  Drivers/electronic 
components shall therefore fully comply with the latest edition of SANS 55015. 
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PART 4.1: UPS EQUIPMENT REQUIREMENTS 
 

1. QUALITY, STANDARDS AND REGULATIONS 
 

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

 
1.1 South African Bureau of Standards 
 

SABS 150  Insulated wire. 
SANS 1091  Colour standards for paint. 
SANS 0142  Wiring code of practice. 
SANS 1474  UPS units. 

 
1.2 Regulations and Rights of Engineer 
 

Apart from any other authority, which the engineer may have in terms of the contract, he shall have the 
right to set the standard and to accept or reject part of the specified equipment depending on the quality 
of material and workmanship offered. 
 
The contractor shall be notified if the quality of such materials and/or workmanship is not acceptable. In 
such an event, the contractor shall replace the specific part or repair it to the satisfaction of the engineer, 
all at the cost of the contractor. Such an instruction shall not exempt the contractor from any of his 
obligations in terms of the contract. 
 
The installation shall be erected and carried out in accordance with:  

 
a) The Basic Conditions of Employment Act and the Machinery and Occupational Safety Act of 

1983, as amended. 
 
b) The local Municipality by-laws and Regulations as well as the regulations of the local Supply 

Authority. 
 
c) The local Fire regulations. 
 
d) The Regulations of the Department of Posts and Telecommunications. 
 
e) The Standard Regulations of any Government Department or public service company where 

applicable. 
 

In addition the contractor shall at his cost issue all notices in respect of the installation to the local 
authorities, and shall exempt the client from all losses, costs or expenditures which may arise as a result 
of the contractor's failure to comply with the requirements of the regulations enumerated above. 
 
It shall be assumed that the contractor is conversant with the above-mentioned requirements. Should 
any requirements, by-law or regulation, which contradicts the requirements of this document, apply or 
become applicable during erection of the installation, the contractor shall immediately inform the 
engineer of such a contradiction. Under no circumstances shall the contractor carry out variations to the 
installation in terms of such contradictions without obtaining the written permission to do so from the 
engineer. 
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2. UNINTERRUPTED POWER SUPPLY (UPS) 
 
2.1 Definitions 
 

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

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

by-pass switch and manually operated by-pass switch. 
 
(c) Rectifier shall denote that portion of the converter module containing the equipment and controls 

to convert the incoming AC power to regulated DC power required by the inverter. 
 
(d) Inverter shall denote that part that converts the DC supplied by the rectifier to AC satisfying the 

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

switching from inverter to mains operation and vice versa. 
 
(f) Battery charger shall denote that portion of the power converter module containing the 

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

 
(g) Critical load denotes the load as presented to the UPS by the computer or other load requiring 

constant supply and associated circuits and apparatus. 
 
(h) Mean-Time-Between-Failure (MTBF) shall denote an overall MTBF of the UPS as a complete 

system. 
 
(i) A system failure shall denote any interruption to, or degradation of the critical load bus voltage 

or frequency beyond the limits set forth herein. 
 
(j) Efficiency shall denote the ratio of real output power (kW) to real input power (kW) with the UPS 

operating at a defined load power at the defined power factor, the battery fully charged and with 
nominal input voltage. 

 
2.2 System Requirements  
 
(A) Input to the UPS 
 

(a) Input voltage  : 420/231V ± 10%  
 
(b) Frequency   : 50Hz ± 4% 
 
(c) System   : 3 phase 4 wire with operative earth conductor,    
                                                                    supplied from utility network or standby generator   
                                                                    set. 
 
(d) Power factor              : Not less than 0,8 lagging. 
 
(e) Max starting current : 10 times full load current for not more than ½ a cycle  

with rectifier soft starting facility. 
 

(B) Output to Load 
 
(a) Rating   : 40kVA, with battery backup at full load for 30 minutes 
 
(b) Output voltage  : 420/231V ± 10% 
 
(c) Frequency   : 50 Hz ± 0,5 Hz.



26 

 (d) System   : 3 phase 4 wire with operative earth conductor.  
 
(e) Voltage regulator  : ± 10% maximum deviation of steady state voltage  

recovering to within 5% in less than 50 ms and to within 1% 
less in that 100 ms. 

 
(f) Frequency stability  : Normally automatically synchronised to mains  

frequency if the latter is within 50 Hz ± 2% (adjustable 
window) Runs free at 50 Hz ± 0,5 Hz at any load when mains 
is out of limits. 

 
(g) Harmonic content  : Less than 4% total distortion. 
 
(h) Amplitude modulation : Less than 2% 

 
(C) Overall Performance 
 

Efficiency (overall)  :  80 - 85% 
 
(D) Ambient Operating Conditions 
 
 Refer to Section 1, General – Clause 5 
 
(E) System Description 
 

The system shall consist of a static UPS complete with the following components :  
 
(a) Rectifier/charger. 
 
(b) Inverter. 
 
(c) Sealed Battery Cabinet with batteries. 
 
(d) Automatic electronic no-break bypass circuit and switch. 
 
(e) Separate manual bypass switch. 
 
(f) Protective devices and measuring equipment. 
 
(g) The required controls and necessary equipment. 
 
(h) A self-monitoring system with digital readout by means of which all critical functions can be 

checked.  
 

The system shall be capable of providing an uninterrupted supply to the load with the output 
characteristics as specified for a minimum period of 30 minutes during a total mains failure (i.e. normal 
mains and standby generator supply failure). The batteries shall be rated at an AC load power factor of 
0,8 lagging. 
 
The complete system, including all controls shall be designed in such a way that the failure of any one 
vital central component will not cause a complete system failure. If necessary such a failure must be 
avoided by connecting the load directly to the mains by means of the bypass switch. 

 
The UPS shall operate satisfactorily synchronous with the mains supply even under severe conditions 
of up to 100% unbalanced load. 
 
The UPS shall be amply rated to carry the stated full load current. The UPS shall furthermore be capable 
of withstanding the following overloads. 

 
Static Overloads: 100% of full load continuously.
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125% of full load for 5 minutes. 
150% of full load for 2 minutes. 
165% of full load for 1 second with inductive decay after initial equipment switch on 
surge current. 

 
Dynamic Overload :  300% for less than 5 msec. 

1000% for less than 1 msec. 
 
All component parts, cables and other connections shall be amply rated to withstand the overloads 
stated and maintain the input voltage at the load within the tolerances stated. 
 
The equipment shall be designed for the maximum operating efficiency. The efficiency shall be 
determined when the system is delivering full load at 0,8 power factor with the batteries fully charged. 
The load required by the auxiliary equipment (controls, alarms, etc). electronic switches and cabinet fan 
shall be included in the determination of overall efficiency. A typical test report clearly showing how the 
efficiencies are calculated, shall be submitted with the tender. 
 
It shall be the responsibility of the successful tenderer to ensure satisfactory operation of the complete 
system for the load to be supplied. It is, therefore, essential that the tenderer acquaint himself fully with 
typical load conditions before the tender closing date. 
 
All cabinets containing thyristors shall be adequately screened and earthed to prevent direct radio 
frequency radiation. 
 
Tenderers shall submit with their tenders a schematic diagram showing :  
 
Input circuit breakers. 
System busbars. 
Rectifiers. 
Batteries. 
Inverters. 
Electronic switches. 
Bypass circuit. 
Detour circuit. 
Fuse protection. 
Output circuit breakers.  
Oscillator. 
Power supply circuits to oscillator, alarms, controls, etc. 
Battery isolator. 
Sealed Battery Cabinet 

 
 
(F) Inverter Oscillator 
 

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

 
(G) Rectifier 
 

The UPS shall have its own rectifier and rectifier transformer which shall operate satisfactorily from the 
mains or standby supply. 
 
The rectifier shall be of the solid state type providing full wave rectification of the input voltage suitably 
regulated to suit the input requirements of the inverter. Where necessary, a high grade DC filter shall 
be utilised to limit the output ripple to within acceptable levels for the inverter input. Current limiting
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 features shall be provided to protect the rectifier. The current limiting settings shall be variable for final 
adjustment on site. 

 
Voltage free contacts shall be provided for the malfunction alarms of the rectifier.  
 
An input monitoring circuit shall be provided for the rectifier. This circuit shall switch off the rectifier when 
the r.m.s. value or frequency of the input voltage falls below present values. 
 
The necessary protection circuitry shall be provided to switch off the rectifier if any one of the rectifier 
phases should fail, thus presenting an unbalanced load to the incoming supply. 
 
The output of the rectifier shall be connected in parallel to the battery and inverter. 
 
The rectifier shall have over temperature protection. Temperature sensing probes shall be placed on 
the thyristor housing, thyristor mounting, or on the heat sink close to the thyristor. The sensing of the off 
coming air temperature alone is not acceptable. 

 
Tenderers shall take into account the possible effects of harmonics that may be present on the input 
supply due to non-sinusoidal waveforms at the rectifier input, phase commutation, the effect of 
reactance during phase commutation etc. The input voltage monitoring circuits of the rectifiers shall be 
adequately filtered and buffered to ensure reliable load control and to prevent continuous on-off 
switching of the rectifiers. 
 
For three phase units each of the three rectifier transformers shall have a different primary to secondary 
phase displacement in order to minimise the harmonics generated by the rectifiers. 

 
(H) Inverter 
 

The inverter shall be adequately protected against any excessive overload or short circuits that occur 
in the load. Reactive current limiting or other methods shall be employed to render the thyristors short 
circuit proof. The successful tenderer shall replace any thyristors or any inverter components at his own 
expense if these should be damaged. 
 
The necessary feedback and control circuits shall be incorporated to ensure satisfactory operation 
separately or in synchronisation with the mains supply under all conditions of dynamic load variations, 
stated overloads, severe unbalanced conditions and high operating temperatures. The thyristor bridge 
shall contain the necessary auxiliary circuitry to ensure satisfactory operation. 

 
The output of the inverter shall be connected in parallel with the thyristor switch output. 
 
Each inverter shall have over temperature protection similar to the over temperature protection for the 
rectifier. 
 
A discharge device shall be provided across the D.C. input to the inverter, which will discharge any 
capacitors in the inverter module when it is switched off. 

 
(I) Battery charger 
 

The battery charger shall be a solid state, constant voltage type providing full wave rectification of the 
input voltage with the output regulated to an accuracy as specified. A high grade D.C. filter shall be 
utilised to limit the output ripple to the stated tolerance. Current limiting features shall be provided. The 
value of the current limit setting, shall be in accordance with the maximum allowable charging current 
that the batteries can withstand. 
 
The maintained voltage on float charge shall be such as to give maximum life to the batteries whilst 
maintaining the maximum charge conservation and minimising gas formation and water loss. The 
optimum float charge voltage shall be specified by the battery manufacturer but is expected to be 
approximately 2,23 volts per cell. The voltage shall be kept within ± 0,5% of the nominal value for all 
loads from no load to the full rated battery charger current when supplying the full output with batteries 
discharged.
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 (J) Computer rooms/office UPS installation  
  

The rectifier shall be equipped with 2 independent over voltage shutdown contacts for maximum charger 
security. 
 
The battery charger shall be designed to charge the batteries to 90% of its fully charged capacity within 
14 hours and to 100% capacity within 20 hours. 
 
The battery charger shall be capable of boost charging the batteries to 2, 6 volt per cell. The boost 
facility shall be manually operated. 
 
The battery charger shall be provided with a current limiting circuit. 
 
The current limit setting shall be variable for easy adjustment on site. 
 
The necessary voltage free contacts for the alarms and battery charger failures shall be allowed for in 
the tender price. 
 
The battery charger shall have over temperature protection similar to the protection specified for the 
rectifier. 
 

 
(K) Battery 
 

The battery capacity shall be sufficient to provide full load for the specified time. The capacity shall be 
rated at a maximum specific gravity of 1,245 at 25 C and correctly filled. 
 
Tenderers shall state the discharge capacity of the battery after 10 hours of charge and the battery 
voltage at its terminals under various conditions. The inverter shall switch off on low battery voltage. 
 
The battery cells shall be of the maintenance free type. 
 
The batteries shall give satisfactory service for a minimum period of 5 years. Tenderers shall state the 
maximum expected lifetime of the batteries and motivate their statement, and provide a statement by 
the battery manufacturer supporting this and stating that the charger offered is suitable for the battery. 
 
The cells must be mounted in a matching steel cabinet or in the same cabinet as the control equipment. 
The vented type cells should be mounted on a wooden stand, consecutively, numbered with positive 
and negative terminals clearly marked in a ventilated battery room. 
 
The batteries shall be complete with cell inter-connectors and row inter-connectors. The output terminals 
shall be robust and adequately dimensioned for the output cable terminations. 
 
The inter-connectors between cells and shall be made in a manner giving the lowest volt drop and 
maximum resistance to corrosion. 

 
All connections to cells must consist of flexible cable to avoid mechanical stress at the cell terminals. 
The tenderer shall describe the method of removal and replacement of a faulty cell. 
 
The battery shall be complete with a battery fuse isolator capable of breaking the full load current drawn 
by the inverter. These battery fuse isolators shall be installed in the inverter unit room or cabinet. 
 
Terminal posts should be effective for the expected lifetime of the battery and should be effective even 
if the cell is overfilled. 
 
The battery may be resistance grounded through 5000 ohm to 10000 ohm for the purpose of ground 
fault. 
 
Tenderers shall submit full details with dimensioned drawings of the batteries offered. 
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Tenderers shall submit the calculations and motivations complete with curves supporting the selection 
of a specific battery cell. 
 
All cabling for the battery shall be installed on PVC cable trays and fitted to the satisfaction of the 
engineer. 

 
(L) Automatic by-pass switch   
 

An integral automatic bypass switch shall be provided to transfer the critical load without break to the 
mains should the UPS unit fail. The latter unit shall simultaneously be disconnected from the critical 
load bus. This transfer shall, however, be inhibited if the mains is out of synchronism with the UPS 
output. Retransfer to the UPS output shall be on a manual or automatic command. This switch must 
have a cover fitted screwed to the panel so as to make the operating of this switch impossible without 
having first removed the cover. This switch cover must also have the following words etched in white 
with a red background mounted on or adjacent the cover: CAUTION: BYPASS SWITCH ONLY: ONLY 
TO BE OPERATED BY QUALIFIED PERSONNEL 
 
The static switch should prevent "hunting" and after trying unsuccessfully to switch a maximum of three 
times the static switch should be inhibited from further switching. 

 
3. CONSTRUCTION OF CUBICLES AND SWITCHBOARDS 
  

All the converter equipment shall be housed in totally enclosed, free standing, floor mounted cubicles, 
designed top provide adequate ventilation for the equipment. 
 
All cubicles shall be rigid with suitably braced doors providing front access. 
 
All cubicles shall be vermin proof. 
 
All equipment shall be mounted on the metal framework suitably arranged to provide safe operation and 
ease of access. Fuses and switchgear in particular should be safely accessible even under load 
conditions. 
 
All power bridges, filters and other major components both in the inverter and rectifier, shall be 
completely withdrawable to facilitate rapid repair and/or replacement. The method of withdrawal shall 
be such that a complete module can be extracted in the operating condition so that checks and 
measurements may be made while in operation and access to all components facilitated. 
 
All electronic printed circuit cards shall be of a good quality and shall be easy and simple to interchange. 
 
All auxiliary power supplies shall be duplicated and shall be connected so as to operate in parallel 
redundancy. At least two primary sources of power shall be provided for each of the power supplies in 
the system. 
Flexible wires shall not be soldered directly onto terminals but shall have a crimped tab, which is 
soldered onto a terminal or post. The wire wrapping technique shall be employed for electronic circuits 
where possible. 
 
The front panel alarms shall be clearly and adequately marked in both official languages. A single line 
mimic layout of the switchgear shall be provided on the front of the cubicles providing a graphic display 
of the circuitry of the equipment involved. 
 
All input and output power cables shall be terminated using approved cable glands, onto a cable gland 
support bracket. The cable conductors shall terminate at the connecting busbars or shall be connected 
directly to the appropriate switchgear. All power cables shall be properly numbered with wrap around 
cable markers with punched figures to identify cables at each termination point. 
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4. INSTRUMENTATION AND CONTROLS 
  

All the required instrumentation as indicated on the drawings shall be provided. 
 
Supply and install all the necessary controls for the operation of the system. Facilities shall be provided 
for controlling the rectifier, switching the inverter on, switching the inverter output to the synchronous 
motor/alternator and controlling the bypass thyristor switch circuit. 
 
All control switching of the rectifier and inverter as well as the bypass operation shall be pushbutton 
initiated. 

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

 
5. ALARMS   
 

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

 
(1) Normal 
(2) Mains failure 
(3) Inverter failure 
(4) Shutdown imminent 
(5) Load on mains 
(6) Overload 
(7) Charger fails 

 
Where required a remote panel must be supplied and installed. The alarms indicated must duplicate all 
the alarms indicated on the UPS control panel. In addition a buzzer must be provided. Any alarm 
occurring must sound the buzzer to draw attention. An alarm accept pushbutton to silence the buzzer 
must be provided. 
 
Provision shall be made on all the alarms mentioned above to be remotely monitored. Normally open 
contacts shall be supplied at the converter for each alarm for this purpose. The contacts shall close 
under an alarm condition. 
 
 

6. VENTILATION 
 

All equipment racks shall be positioned in logical fashion on the floor in a configuration, which will ensure 
proper ventilation 
 
Each cubicle containing heat-generating equipment (thyristors, transformers electronic circuitry, filters, 
etc) shall, where necessary, have extraction ventilation fans mounted on the top of the cubicle to assist 
air circulation. These fans shall be fed from the output distribution panel of the uninterrupted power 
supply. 

 
7. QUALITY ASSURANCE 
 

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

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

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

 
At the same time a list of all equipment designations, labels, etc. in both official languages shall be 
submitted for approval. 
 
The approval of drawings shall not relieve the successful tenderer of his liability to carry out work in 
accordance with the terms of the contract. 
 
On completion of the contract, a complete set of transparencies of all drawings of a quality acceptable 
to the engineer shall be handed to the engineer at the expense of the successful tenderer. These final 
drawings shall include: 

 
(1) A proper and accurate as-made wiring diagram of the complete installation showing circuit 

numbers, terminal strip numbers and conductor colours. 
 
(2) A schematic diagram clearly showing functions and component values. A material list showing 

make, model and characteristics of all components of the control equipment and switchgear is to 
be included. 

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

equipment. 
 
(4) A detailed schedule of all wiring. 

 
The contract shall be deemed incomplete until all drawings have been received by the client. 

 
9. INSTRUCTION OF OPERATOR AND MANUALS 
 

After completion of the installation, and when the plant is in running order, the successful tenderer will 
be required to instruct an attendant in the operation of the plant, until he is fully conversant with the 
equipment and handling thereof. 
 
Three (3) copies of maintenance, fault-localising and operating manuals together with the drawings 
required shall be handed over to the engineer. 

 
10. TESTS  
 

The complete testing including the provision of test facilities, instruments, dummy loads and switchgear 
at the manufacturer's premises in the Republic of South Africa shall form part of this contract. If the 
factory tests cannot be performed in the RSA, the client may, at his discretion and own cost, decide to 
attend tests at the supplier's overseas factory. Tenderers shall not allow for this. 
 
For the test in the manufacture's premises the client shall be notified four weeks in advance in order 
that a representative can be sent to witness these tests. 

   
10.1 Battery tests 
 

(1) The output voltage of the battery unit (i.e. all the cells making up one battery) shall be tested with 
the incoming supply removed. 
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 (2) The full rated load for the battery shall then be connected to it. The voltage shall be measured at 
5 minute intervals for the duration discharge period. 

 
(3) The batteries shall be left to recharge. The voltage shall be checked after 14 hours with the load 

and incoming supply removed as well as with the load connected but incoming supply removed. 
 

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

 
(5) The circulating A.C. current through and the A.C. voltage across the batteries shall be measured 

when the rectifiers are on with the battery discharged and fully charged. 
 
10.2 Oscillator tests 
 

(1) Frequency within tolerances at all loads. 
 
(2) Parallel redundancy. 
 
(3) Auto automatic synchronisation for connection of the synchronous motor/alternator to mains via 

the thyristor switch. 
 
An electronic frequency counter shall be used to measure the frequency. 

 
10.3 Rectifier tests 
 

(1) Output voltage of rectifiers at no load and full load with batteries charged and not charged. 
 
(2) Current limit, both for mains failure and return to mains. 
 
(3) Switch off value mains input monitor. 
 
(4) Sequential switch on for return to mains. 
 
(5) Soft start circuits. 

 
10.4 General 
 

Ammeters will not be acceptable to prove the above items. A wave analyser and a recording 
oscilloscope will be required. Photographs shall be taken of the oscillograms by the contractor in the 
presence of the engineer. 
 
The overall efficiency of the complete uninterrupted power supply shall be proved to be within the 
specified limit at full load and at no load. 
 
The overcurrent protection mechanisms of the A.C.B. shall be proved by current injection (either primary 
or secondary) 
 
The bypass and detour circuits shall be proved. 
 
All alarms, indications and control functions shall be proved. 
 
The test instruments provided shall in all cases be of high quality and suitable to be able to adequately 
assess the quantities being measured and the equipment being tested. All instruments shall be 
calibrated by a testing laboratory approved by the National Calibration Service of the CSIR. The test 
equipment remains the property of the successful tenderer. 
 
At the completion of the tests, a full test report shall be submitted by the contractor to the engineer in 
triplicate.
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Continuously adjustable dummy loads of a rating suitable to comprehensively test the UPS shall be 
provided by the contractor as well as any temporary cables required for the connection of the dummy 
load to the UPS on site. 

 
11. CABINET 
 

The contractor shall supply and install a metal battery cabinet with lockable doors of sufficient size to 
house all operating and maintenance instructions, drawings, spares, tools, etc. 

 
12. SCHEMATIC DIAGRAM 
 

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

 
13. AUXILIARY EQUIPMENT 
 

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

 
14. UPS POWER PLUG OUTLET 
 

All UPS power plug outlets must be of the red non-standard 3-pin type with the earth pin not earthed to 
the plug baseplate to facilitate the installation of a single earth connection earthing system. Each socket 
outlet must be provided with a red plug top. 
Each socket outlet must be labelled with an engraved label indicating the power circuit number to which 
it is connected. 
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1. SECTION 1 – GENERAL 
 

1.1. Intent of Specification 
 
 
The specification is intended to cover the complete installation and commissioning of the generator 
plant. The minimum equipment requirements are outlined, but do not cover all the details of design 
and construction. Such details are recognised as being the exclusive responsibility of the contractor. 
 

1.2. Standards and Codes 
 
All standards referenced shall be the latest editions. 
 
SANS 10142-1    the wiring of premises: Low Voltage Installations 
SANS 8528  Reciprocating internal combustion engine driven alternating current 

generating sets. 
SANS 60034   Rotating electrical Machines 
SANS IEC 60947   Low Voltage Switchgear 
OHSACT    Occupational Health and Safety Act. 
Department of Public Works Quality Specification Parts A, B and C. 
Local municipality by-laws for generator installations. (To be obtained from local municipality) 
 
 

1.3. Compliance with Regulations 
 
The installation shall be erected and tested in accordance with the following Acts and regulations: 
 
a) The Occupational Health and Safety Act, 1993 (Act 85 of 1993) as amended, 
b) The Local Government Ordinance 1939 (Ordinance 17 of 1939) as amended and the        
                municipal by-laws and any special requirements of the local supply authority, 
c) The Fire Brigade services Act 1987 (Act 99 of 1987) as amended, 
d) The National Building Regulations and Building Standards Act 1977 (Act 103 of 1977) as   
                 emended, 
e) The Electricity Act 1984 (Act 41 of 1984) as amended. 
f)              The environmental Act and regulations 
  

1.4. Scope of Work 
 
Included in this Outdoor Generator Specification 
 
Supply, delivery, installation and commissioning of the complete outdoor emergency generator inside 
an IP65 canopy/container set on a concrete plinth as specified in this document. 
 
The successful tenderer shall supply, deliver and install a complete single enclosed diesel driven 
standby generator set in a position indicated on site layout drawings. The machine shall be totally 
enclosed in a 3CR12 stainless steel housing powder coated or within 50km from the coast with grade 
316 steel housing powder coated. The exhaust shall be manufactured from stainless steel. 
 
The housing is to be provided on galvanized 3CR12 stainless steel skids so that the generator set 
can be transported to site and placed in position on a concrete plinth, casted by the successful 
tenderer. The skids must be of sufficient height to allow for the passage of storm water under the set.  
 
The unit shall be equipped with a skid type diesel tank. 
 

1.5. Co-ordinating 
 
The Contractor shall familiarise himself with the requirements of the other professional disciplines and 
shall examine the plans and specifications covering each of these sections.
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The generator space, noise and vibration requirements shall be carefully checked with other 
professional disciplines to ensure that the equipment can be installed in the proper sequence in the 
space allotted.      
  
 

1.6. Tests Certificates and Inspections 
 
The following tests are to be carried out: 
 
a) At the supplier’s premises, before the generating set will be delivered to site 

Representatives of the Department must be present during the test to satisfy themselves 
that the generating set complies with the specification and delivers the specified output.  
The test must be carried out in accordance with SANS 8528.  The Representative/Agent 
must be timeously advised of the date for the test. 

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

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

d) Test reports of both tests as specified under (a) and (b) are to be submitted to the 
Representative/Agent. 

 
The total costs for these test shall be included in the tendered amount.   
 
In the event of the plant, equipment or installation not passing the test, the Representative/Agent 
shall be at liberty to deduct from the Contract amount all reasonable expenses incurred by the 
Employer and/or the Representative/Agent attending the test. 
 

1.7. Operating and Maintenance Manuals 
 
The Contractor shall be responsible for the compilation of a complete set of Operating and 
Maintenance manuals. 
 
This shall be done in accordance with Section 4 – Operating and Maintenance manuals. 
 
All information shall be recorded and reproduced in electronic format as well as supplying the 
Representative/Agent with three sets of hard copies.  
 
Approval of the final Operating and Maintenance Manuals shall be a prerequisite for issuing of a 
Certificate of Practical Completion of the installation. 
 

1.8. Guarantee 
 
After works completion of the installation have been achieved, there will follow a 12-month free 
maintenance period. The contractor shall allow for 12-month free maintenance in his pricing. 
 
During this period the generator contractor shall maintain the generator installation as per the 
requirements of the Occupational Health and Safety Act. This maintenance shall include systematic 
examinations, adjustments and lubrication of all generator equipment. Electrical and mechanical parts 
shall be repaired or replaced whenever it is required to maintain optimum performance without 
additional cost to the Department, unless the condition was caused by misuse or vandalism of the 
generator equipment or natural hazards/force majeure. 
 
The work under this section shall be performed by competent, qualified accredited personnel under 
the supervision and in the direct employment of the Contractor and shall not be transferred to any 
non-affiliated agent. Contract maintenance and repair work shall be done during normal working 
hours and shall further provide emergency call-back service twenty-four (24) hours a day, seven (7) 
days a week.



 

                    38 

During the guarantee/maintenance period the Department will invite tenders for the comprehensive 
maintenance of the generator, which will commence after the final completion has taken place, i.e. 
after the twelfth month guarantee period is over and all defects are corrected. 
 
 

1.9. Materials and Workmanship 
 
a) The work throughout shall be executed to the highest standards and to the entire 
satisfaction of the Representative/Agent who shall interpret the meaning of the Contract Document 
and shall have the authority to reject any work and materials, which, in his judgement, are not in full 
accordance therewith. All condemned material and workmanship shall be replaced or rectified as 
directed and approved by the Representative/Agent. 
b) All work shall be executed in a first-class manner by qualified accredited tradesman. 
c) The Contractor shall be fully responsible for his work and shall replace any of the work 

which may be damaged, lost or stolen.  The Contractor shall protect the building and its 
contents against damage by him, his employees or sub-contractors and shall make good 
any damage thereto. 

d) The Contractor shall indemnify the Employer of all liability for damages arising from injuries 
or disabilities to persons or damage to property occasioned by any act or omission of the 
Contractor or any of his sub-contractors, including any and all expenses, legal or otherwise, 
which may be incurred by the Employer or Representative/Agent in the defence of any 
claim, action or suit. 

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

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

g) The Contractor shall inspect and verify that the existing power feeder system is compatible 
with the equipment offered and any changes or upgrading of the electrical supply shall be 
brought to the attention of the Representative/Agent. 

h) Material and equipment damaged in transit shall be replaced with undamaged material 
without additional cost to the Department. 

i) All components and their respective adjustment, which do not form part of the equipment 
installation work, but influence the optimum and safe operation of the equipment shall be 
considered to form part of, and shall be included in the Contractor’s scope of works. 

j) All control equipment and serviceable items shall be installed and positioned such that they 
will be accessible and maintainable. 

k) The Contractor shall make sure that all safety regulations and measures and environmental 
regulations are applied and enforced during the installation and guarantee period to ensure 
the safety of the public and the User Client. 

 
 

1.10. Brochures 
 
Detailed brochures of all equipment offered shall be presented together with the tender documents.  
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2. SECTION 2 – EQUIPMENT REQUIREMENTS 
 

2.1. Engine 
 

2.1.1. General 
 
The engine must comply with the requirements laid down in SANS 8528 and must be of the atomized 
injection, compression ignition type, running at a speed not exceeding 1500 r.p.m.  The engine must 
be amply rated for the required electrical output of the set, when running under the site conditions.  
The starting period for either manual or automatic switching-on until the taking over by the generating 
set, in one step, of a load equal to the specified site electrical output, shall not exceed 15 seconds.  
This must be guaranteed by the Tenderer. 
 
Turbo-charged engines will only be accepted if the Tenderer submits a written guarantee that the 
engine can deliver full load within the specified starting period. 
 
Curves furnished by the engine makers, showing the output of the engine offered against the speed, 
for both intermittent and continuous operation as well a fuel consumption curves when the engine is 
used for electric generation, must be submitted with the Tender. 
 

2.1.2. Rating 
 
The set shall be capable of delivering the specified output continuously under the site Conditions, 
without overheating.  The engine shall be capable of delivering an output of 110% of the specified 
output for one hour in any period of 12 hours consecutive running in accordance with SANS 8528. 
 

2.1.3. De-Rating 
 
The engine must be de-rated for the site conditions as set out in the Technical Specification, Section 
3 of this document. 
 
The de-rating of the engine for site conditions shall be strictly in accordance with SANS 8528 as 
amended to date.  Any other methods of de-rating must have the approval of the Department and 
must be motivated in detail.  Such de-rating must be guaranteed in writing and proved by the 
successful Tenderer at the site test. 
 

2.1.4. Starting and Stopping 
 
The  engine shall  be  fitted  with  an  electric  starter motor and be easily started  from cold, without  
the use of  any special  ignition  devices under summer as well as winter  conditions. 
 
Tenderers shall ensure easy starting in cold weather and unit shall be fitted an electrical water jacket 
heater thermostatically controlled. The electrical circuit for such heaters shall be taken from the 
control panel, and must be protected by a suitable circuit breaker.   
 

2.1.5. Starter Battery 
 
The set must be supplied a fully charged maintenance free type battery, complete with necessary 
electrolyte.  The battery must have sufficient capacity to provide the starting torque stipulated by the 
engine manufacturer.  The battery capacity shall not be less than 120 Ah and shall be capable of 
providing three consecutive start attempts from cold and thereafter a fourth attempt under manual 
control of not less than 20 seconds duration each.  The battery must be of the heavy duty “low 
maintenance” type, house in a suitable battery box. 
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2.1.6. Cooling 
 
The engine may be either of the air or water cooled type.  In the case of water-cooling, a built-on 
heavy duty, tropical type pressurised radiator must be fitted.  Only stand-by sets that are water cooled 
shall have electric heaters. 
 
For either method of cooling, protection must be provided against running at excessive temperatures.  
The operation of this protective device must give a visual and audible indication on the switchboard.  
Water-cooled engines shall in addition be fitted with a low water cut-out switch, installed in the 
radiator, to switch the set off in the event of a loss of coolant.  The protection shall operate in the 
same way as the other cut-outs (e.g. low oil pressure).  All air ducts for the cooling of the engine are 
to be allowed for.  The air shall be supplied from the cooling fan cowling/radiator face to air outlet 
louvers in the enclosure. 
 

2.1.7. Lubrication 
 
Lubrication of the main bearings and other important moving parts shall be by forced feed system.  
An automatic low oil pressure cut-out must be fitted, operating the stop solenoid on the engine and 
giving a visible and audible indication on the switchboard. 
 

2.1.8. Fuel Pump 
 
The fuel injection equipment is suitable for operation with the commercial brands of diesel fuel 
normally available in South Africa. 
 

2.1.9. Fuel Tank 
 
The fuel tank shall be an integral part of the base frame of the generator set. The tank shall have 
sufficient capacity for standby sets to run the engine on full load for a period of 24 hours. 
 
The diesel fuel storage system / tank which will be provided with the standby generator installation 
must be fitted with a fuel filtration and water separation system (filter & separator) which is entirely 
separate from the fuel supply line and line filter to the engine. This filtration and water separation 
system must be dedicated to purifying the content of the storage system / tank by way of the cleaning 
processes which are applied while circulating the fuel through the filter & separator unit.   
 
The filtration system must be able to handle diesel fuel of “high” and of “low” sulphur content for an 
indefinite period.  The suction line of the system must be connected to the lowest part of the storage 
system / tank.  The return line must be connected in the top section of the storage system / tank in 
such a position and in such a way that the flow of fuel within the storage system / tank between the 
fuel return point and the fuel suction point will induce scouring of the bottom of the system / tank to 
effectively capture sediment and water in the to be filtered fuel.    
 
The filtration unit must filter the diesel fuel, removing suspended particles of effective diameters down 
to 5 micron.  In addition, it must separate all water from the fuel and the fuel storage system and 
automatically dispose of / dump such water into an open, removable receptacle for disposal at the 
installation or in a suitable position outside the building. Separation of the fuel and water must be 
sufficiently effective that the discharged water will meet the standard required for it to be disposed of 
into a municipal drain and sewer system.  
 
The filter and water separator unit must draw its power from the DC batteries used to power the 
relevant generator set.  The circulating pump shall be provided with a controller programmed to 
switch the pump through not more than three complete on and off cycles of equal time (i.e. 50% on; 
50% off) , per hour, with a deviation of not more than 10 % ±.  The pump must be capable of a duty 
cycle of not less than 60% running time. The flow rate through the circulating pump must be between 
1 L/min and 1.25 L /min.   
 
The filter cartridge of the filter and water separator unit must be replaceable, and, in normal 
operational conditions, not require replacement within periods shorter than three months.  The 
replacement units must be readily available.
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The filtration & separator system may be mounted against the wall of the plant room or on the inside 
of a container, which may house the installation as may be specified elsewhere in this document. 
 
The tank shall be fitted with a suitable filter, a full height gauge glass, “low fuel level” alarm, giving an 
audible and visible signal on the switchboard as well as a low-low fuel level cut-out. 
 
An electrically operated pump with sufficient length of oil resistant hose to reach 2m beyond the door 
of the canopy/container, shall be supplied, for each set for filling the fuel tank/s from 200 litre drums. 
 
The interconnection fuel piping shall consist of copper tubes and the connection to vibrating 
components shall be in flexible tubing with armoured covering. 
 
The contractor shall allow for the supply and installation of a fuel shut off fusible link in the container. 
The fusible link shall shut off the fuel at a temperature of 130 degrees in an event of a fire in the self-
contain enclosure.  The fusible link shall be mounted above the engine and coupled to the shut off 
valve by means of a 2mm stainless steel cable. The cable shall be installed to the shut off valve 
without any possibility of kinking the cable which may cause malfunctioning of the protection device. 
 

2.1.10. Governor 
 
The speed of the engine shall be controlled by a governor in accordance with ECM of SANS 8528 if 
not otherwise specified in the Detailed Specification. 
The permanent speed variation between no load and full load shall not exceed 4.5% of the nominal 
engine speed and the temporary speed variation shall not exceed 10%.  External facilities must be 
provided on the engine, to adjust the nominal speed setting by ± 5% at all loads between zero and 
rated load.  
 

2.1.11. Flywheel 
 
A suitable flywheel must be fitted, so that lights fed from the set will be free from any visible flicker. 
 
The cyclic irregularity of the set must be within the limit laid down in SANS 8528. 
 

2.1.12. Exhaust Silencer 
 
It is essential to keep the noise level as low as possible.  An effective exhaust silencing system of the 
residential type must be provided and shall be capable of providing 20 to 30 decibels of suppression. 
 
The exhaust system shall consist of 3CR12 steel for inland areas (greater than 50km from the coast) 
or Grade 304 stainless steel in coastal areas. 
 
The exhaust pipe shall be installed in such a way that the expulsed exhaust fumes will not cause 
discomfort to the public.  The exhaust pipe must be flexibly connected to the engine to take up 
vibrations transmitted from the engine, which may cause breakage.  The exhaust piping and silencer 
shall be lagged and then cladded in stainless steel sheet to reduce the heat and noise transmission in 
the generator enclosure and shall be protected against the ingress of driving rain at 45° to the 
horizontal.  The exhaust pipe must extend 1.5m above the canopy. 
 

2.1.13. Accessories 
 
The engine must be supplied complete with all accessories, air and oil filters, 3 instruction manuals, 
spare parts lists, the first fill of all lubricating oils, fuel, etc. 
 

2.1.14. Exhaust emissions 
 
The exhaust emissions shall comply with US Tier III/EU stage III standards. 
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2.2. Alternator 
 

2.2.1. General 
 
The alternator shall be of the self-excited brushless type, with enclosed ventilated drip-proof housing 
and must be capable of supplying the specified output continuously with a temperature rise not 
exceeding the limits laid down in SANS 60034-1 for rotor and stator windings. 
 
The alternator shall be capable of delivering an output of 110% of the specified output, for one hour in 
any period of 12 hours consecutive running. 
 
Both windings must be fully impregnated for tropical climate and must have an oil resisting finishing 
varnish.  
 

2.2.2. Regulation 
 
The alternator must preferably be self-regulated without the utilisation of solid state elements.  The 
inherent voltage regulation must not exceed plus or minus 5% of the nominal voltage specified, at all 
loads with the power factor between unity and 0,9 lagging and within the driving speed variations of 
4,5% between no-load and full load. 
 

2.2.3. Performance 
 
The excitation system shall be designed to promote rapid voltage recovery following the sudden 
application of the load.  The voltage shall recover to within 5% of the steady state within 300 milli-
seconds following the application of full load and the transient voltage dip shall not exceed 18%.  
 
 

2.2.4. Coupling 
 
The engine and alternator must be directly coupled by means of a high quality flexible coupling, ISO 
9001:2000 approved and must be designed and manufactured to this quality system. 
 
 

2.3. Switchboard 
 

2.3.1. General 
 
A switchboard must be supplied and installed to incorporate the equipment for the control and 
protection of the generating set and battery charging. 
 
The switchboard must conform the specification as set out in the following paragraphs. 
 

2.3.2. Construction 
 
The switchboard shall be enclosed in the steel enclosure complete with automatic main failure switch. 
 
All equipment, connections and terminals shall be easily accessible from the front.  The front panels 
may be either hinged or removable and fixed with studs and chromium-plated cap nuts.  Self-tapping 
screws shall not be used in the construction of the board. 
 
All pushbuttons, pilot lights, control switches, instrument and control fuses, shall be mounted on 
hinged panels with the control wires in flexible looms. 
 
The steelwork of the boards must be thoroughly de-rusted, primed with zinc chromate and finished 
with two coats of signal red quality enamel, or a baked powder epoxy coating. 
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Suitably rated terminals must be provided for all main circuits and the control and protection circuits.  
Where cable lugs are used, these shall be crimped onto the cable strands.  Screw terminals shall be 
of the type to prevent spreading of cable strands.  All terminals shall be clearly marked. 
 
For the control wiring, each wire shall be fitted with a cable or wire marker of approved type, and 
numbering of these markers must be shown on the wiring diagram on the switchboard.   Control 
wiring shall be run in PVC trunking.  The trunking shall be properly fixed to the switchboard steelwork.  
Adhesives shall not be acceptable for the fixing of trunking or looms. 
 
The modular generator set controller and protection equipment shall be mounted on a separate easily 
replaceable panel. 
 
All equipment on the switchboard, such as contactors, isolators, busbars, etc., shall have ample 
current carrying capacity to handle at least 110% of the alternator full load current. 
 
Access to the cubicle will be such that all components can be conveniently reached for testing and 
maintenance purposes. 
 
The necessary bushes and a screen over the terminals will be provided where the power feeds enter 
and leave the cubicle. 
 
The cubicle will be so constructed that the ac and dc components are screened from one another. 
 

2.3.3. Protection and Alarm Devices 
 
All switchboards shall be equipped with protection and alarm devices as described below. 
 
A circuit breaker and an adjustable current limiting protection relay must be installed for protection of 
the alternator.  The protection relay shall be of the type with inverse time characteristics.  The relay 
shall cause contactor to isolate the alternator and stop the engine. 
 
Protection must be provided for overload, high engine temperature, low lubricating oil pressure, over 
speed, start-failure, and low water level. 
 
Reset push buttons are required on the modular generator set controller and a visible signal are 
required and the engine must stop when any of the protective devices operate.  In the case of manual 
operation of standby sets, it shall not be possible to restart the engine. 
 
The indication on the modular generator set controller must be in ENGLISH. 
 
"OVERLOAD"     
"TEMPERATURE HIGH"    
"OIL PRESSURE LOW"    
"OVERSPEED"     
"START FAILURE"    
"LOW WATER LEVEL"  
 
 
In addition an audible and visible flashing signal shall be provided, when: 
 
a) The fuel level in the service tank is low.  The indication on the modular generator set 
controller shall be "FUEL LOW". 
b) The battery charger failed. The indication on the modular generator set controller shall be 
“CHARGER FAIL” 
 
A low-low level sensor must be provided.  At this level the engine must stop to prevent air entering 
the fuel system. 
 
This is also applicable to the engine driven generator/alternator. 
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All alarm conditions must operate an alarm hooter.  A pushbutton must be installed in the hooter 
circuit to stop the audible signal, but the fault indicating light on the control panel must remain lit until 
the fault has been rectified. 
 
An on/off switch is not acceptable.  After the hooter has been stopped, it must be re-set automatically, 
ready for a further alarm. 
 
The hooter must be of the continuous duty and low consumption type.  Both hooter and protection 
circuits must operate from the battery. 
 
Potential free contacts from the alarm relay must be brought down to terminals for remote indication 
of alarm conditions. 
 
A test pushbutton must be provided to test all indicators lamps. 
 

2.3.4. Modular Generator Set controller 
 
The modular generator set controller shall be an electronic unit to match those of the other modular 
generator set controllers and of a high quality i.e. Levato, Deep Sea Electronics, Circom. It must be 
provided with IO and communication facilities. 
 
The modular generator set controller will be supplied with all its functions and shall be mounted on a 
separate easily replaceable panel with plug in termination blocks for easy installation and 
replacement. 
 
The modular generator set controller interface will be implemented with relays, contactors etc. 
 
The modular generator set controller will have a mimic display of the alternator/mains/ change over 
contactors configuration with LED’s showing the status of the mains, alternator and change over 
contractors. 
 
Configuration software shall be supplied with the system. The software will be capable of the 
following: 

• Fault management (event log) 

• Configuration management (software upgrades and function changes) 

• Account management (energy management) 

• Performance management (generator set point changes) 

• Security management (passwords) 
 
The modular generator set controller will have a standard RS 232/485 or Ethernet interface suitable 
for TCP I/P transport medium. All communication including configuration management will be done 
through this port. Equipment connected at each end of the RS 232 or Ethernet cable shall be 
adequately protected against transient over-voltages, lightning effects (particularly if the set and 
remote alarms are in separate buildings), switching surges, power system surges or mains and 
alternator borne noise/interference. 
 
The controller will incorporate the following functions: 

• Mains sensing 

• Alternator output-voltage sensing 

• Alternator over- frequency sensing 

• Control of processor unit (self-diagnostics) 

• Alarm/ Status indications  

• Control selector and operation  

• Phase rotation monitor 
 
A 4-position control selector on the controller will be provided to facilitate the following modes of 
operation: 

• OFF: Diesel/ alternator generator set switched off 

• MANUAL: Mains bypassed: Diesel/ alternator will not take load 

• AUTO: Diesel /alternator takes load on mains failure
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• TEST: Diesel /alternator takes load on mains failure  

• A standby failure alarm (SF) will be given on the controller and to the output alarms when “Not in 
Auto” is selected. 
 
The modular generator set controller must monitor the following 
 
When the voltage of the incoming mains varies by more than a pre-program value (default +- 10%) 
from the normal voltage on any phase, the controller will signal that the incoming mains will be 
disconnected and the engine-starting sequence initiated. 
 
When the frequency of the incoming mains varies by more than pre- program value (default +-5%) 
from the normal frequency, the controller will signal that the incoming mains will be disconnected and 
the engine-starting sequence initiated. 
 
Upon restoration of the incoming mains to the pre-program value (default +-10%) of the normal 
voltage on all phases, the monitor will signal that the load will be disconnected from the alternator and 
reconnected to the incoming mains. 
 
If the alternator has been disconnected from the load and the incoming mains within the voltage limits 
of +- 10% on all phases, the controller will signal that the load will be reconnected to the incoming 
mains. 
 
Should the incoming mains fail or not in the specified limits while the engine is running under control 
of the cooling-off timer, the control for the cooling –off timer in the controller will be cancelled and the 
load connected to the alternator. 
 
When the output voltage of the alternator varies by more than the pre-program value (default value +- 
10 %) on ANY phase, the controller will signal that the load will be disconnected from the alternator 
and the engine stopped. 
 
A software over and under-frequency monitor will be provided in the controller if the frequency 
exceeds or drop below pre-programmed values. It will meet the requirements of class G2 governing. 
The monitor will not be influenced by harmonics. 
 
Note: Software monitors will include adjustable overshoot and undershoot timers to be fully 
compatible with Class G2 governing. 
 
 All timers will be implemented in software. 
 
Incoming supply failure timer 
It is essential that incoming supply failures, occurring at short intervals, do not cause a series of starts 
and stops. 
A timer adjustable from 1 s to 10 s required 
The timer default value will be generator set to 3 s 
The signal generated by the mains voltage monitor will start the timer. If the duration of the signal is 
less than the generator setting on the timer, the signal is suppressed to that the switching and starting 
sequence is initiated. However, if the duration of the signal is more than the generator setting on the 
timer, the signal will be transmitted to initiate the switching and starting sequence. 
 
Incoming supply restoration timer 
It is essential that incoming supply failures, occurring at short intervals, do not cause a series of starts 
and stops. 
A timer adjustable from 1 s to 10 s required. 
The timer default value will be generator set to 3 s. 
The signal generated by the mains voltage monitor will start the timer. If the duration of the signal is 
less than 150 sec, the signal is suppressed and the timer is regenerator set. However, if the duration 
of the signal is more than 150 sec, the signal will be transmitted to initiate the switching sequence. 
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Alternator supply/ incoming supply change-over timer 
It is essential that the supply be disconnected from the load before the incoming supply is 
reconnected to the load. This will be software generator settable in the controller with a minimum of 5 
seconds and maximum of 20 seconds. 
On receipt of the switching signal, the alternator supply will be disconnected from the load and timer 
started. After 5 sec, the incoming supply will be reconnected to the load. 
 
Engine cooling-off timer 
After the load has been transferred to the incoming supply the engine will run without load for a 
period to cool off and then stop. 
A timer, software adjustable in the controller from 5 to 10 min is required. 
 
Repeat- start control 
A repeat- start control is required in the controller software adjustable so that in the event of the 
engine falling to start on the first start attempt, the starter motor will be released and repeat the start 
attempt. 
The repeat-start attempt will be repeated 3 times. 
The duration of each start attempt will be 6 sec with a period of 15 sec between successive start 
attempts. 
Should the engine fail to start after the third start attempt, the controller will transmit a signal for alarm 
purposes. 
 
In addition to the requirement for the switchboard instruments listed elsewhere in this document 
metering will also form part of the modular generator set controller and must be accessible on the 
software. 
 
The modular generator set controller shall display the following alarm/status indications: 
 

• High engine temperature. 

• Low Oil pressure  

• High/low alternator output voltage  

• Over and under speed (frequency)  

• Low water level  

• Emergency stop activated  

• Mains fail  

• Battery charger fail  

• Dummy load in operation (When provided) 

• Unit not in Auto  

• Engine running  

• Low fuel alarm  

• Engine start failure  
 
Conditions one to six above will stop the engine. 
 
The Contractor shall provide a remote alarm mimic panel and the associated control wiring for the 
set. The panel shall be installed in the duty/security room at the entrance to the building 
approximately 70m from the generator set position. 
 
The mimic panels must fit into furniture and blend with the design. Before manufacture, the 
Contractor shall submit and obtain the approval, from the Engineer, for the mimic panel. 
 
The remote alarm must have potential free relay contacts which shall indicate the following on each 
set: 
1) Mains on/off 
2) Alternator running 
3) Common fault alarm 
4) Buzzer which can only be reset at the generator panel 
5) Fuel low 
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The cable between the remote alarms is to be a signal cable with a screen and this option must be 
able to operate from a 12 / 24 V dc supply so that it can be powered from the generator set batteries. 
 
A facility to originate a fault message should a warning or shutdown fault occur. 
 
A facility to allow the mode of the control system to be changed to any of the four modes to allow the 
set to be run from a remote location. 
 
A facility to originate a call to the control cellular and to transfer a fault message should a warning or 
shutdown fault occur. The alarm conditions above from the controller will be extended to four relays 
with a make and break contact and terminal strip to allow for remote monitoring of the following 
alarms: 

• Mains fail  

• Standby run  

• Standby fail  

• Low Fuel  
 
A remote start facility must be supplied, software controllable in the controller. 
 
All events relating to the status of the generator set shall be logged with date and time in a non-
volatile memory (which can retain information for a period of 6 months in the absence of power to the 
controller) and the user shall be able to contain a hard copy on site. 
  
The modular generator set controller system must be able to operate with a minimum DC supply 
voltage of 4 volts (without making use of either an internal or an external auxiliary battery) to allow 
cranking and starting under conditions of low battery capacity. Control cables between the set and 
the control panel shall be fitted with sockets for ease of undoing in the event the modular generator 
set controller has to be removed. 
 

2.3.5. Manual Starting 
 
Each switchboard shall be equipped with two pushbuttons marked “START” and “STOP” for manual 
starting and stopping of the set. 
 

2.3.6. Battery Charging Equipment 
 
Each switchboard shall be equipped with battery charging equipment. 
 
The charger shall operate automatically in accordance with the state of the battery and shall generally 
consist of an air-cooled transformer, a full wave solid state rectifier, and the necessary automatic 
control equipment of the constant voltage system. 
 
The charger must be fed from the mains.  An engine driven alternator must be provided for charging 
the battery while the set is operational.  Failure of this alternator must also activate the battery 
charger failure circuit. 
 
The starter battery voltage will be software monitored by the modular generator set controller. The 
voltage will be digitally displayed. 
 

2.3.7. Switchboard Instruments 
 
Each generating set shall have a switchboard equipped as follows: 
 
a) One flush square dial voltmeter, reading the alternator voltage, scaled as follows: 
 
(i) 0-300V for single phase generators. 
(ii) 0-500V for three phase generator. In this case a six position and off selector switch must be 
installed for reading all phase and phase to neutral voltages.



 

                      49 

b) A flush square dial combination maximum demand and instantaneous ampere meter for 
each phase, with resettable pointer suitably scaled 20% higher than the alternator rating.  A red arc 
stripe above scale markings from 0-20A and a red radial line through the scale at full-load current, 
shall be provided.  This instruments shall be supplied complete with the necessary current 
transformer. 
c) One flush square dial vibrating type frequency meter, indicating the alternator frequency. 
d) A six digit running hour meter with digital counter, reading the number of hours the plant 
has been operating.  The smallest figure on this meter must read 1/10 hour. 
e) Fuses or m.c.b.’s for the potential voltage circuits of the meters. 
f) One flush square dial ampere meter suitably scaled for the battery charging current. 
g) One flush square dial voltmeter with a spring loaded pushbutton or switch for the battery 
voltage. 
 

2.3.8. Marking 
 
All labels, markings or instructions on the switchgear shall be in English. 
 

2.3.9. Earthing 
 
An earth bar must be fitted in the switchboard, to which all non-current carrying metal parts shall be 
bonded. 
The neutral point of the alternator must be solidly connected this bar by means of a removable link 
labelled “EARTH”.  Suitable terminals must be provided on the earth bar for connection of up to three 
earth conductors, which will be supplied and installed by others. 
 

2.3.10. Operation Selector Switch 
 
A four position selector switch must be provided on the switchboard marked “AUTO”, “MANUAL”, 
“and TEST” and “OFF”. 
 
With the selector on “AUTO”, the set shall automatically start and stop, according to the mains supply 
being available or not. 
 
With the selector on “TEST”, it shall only be possible to start and stop the set with the pushbuttons, 
but the running set shall not be switched to the load. 
 
With the selector on “MANUAL”, the set must take the load when started with the pushbutton, but it 
must not be possible to switch the set on to the mains, or the mains onto the running set. 
 
With the selector on “OFF”, the set shall be completely disconnected from the automatic controls, for 
cleaning and maintenance of the engine. 
 

2.3.11. Automatic Change-over System 
 
A fully automatic change-over system must be provided to isolate the mains supply and connect the 
standby set to the outgoing feeder in case of a mains failure and reverse this procedure on return of 
the mains. 
The contactors for this system must be electrically and mechanically interlocked. 
 

2.3.12. By-pass Switch and Main Isolator 
 
The switchboard shall be equipped with an on-load isolator to isolate the mains and a manually 
operated on-load 4 pole 4 position by-pass switch, which shall switch the connected loads as follows:  
 
NORMAL: will allow for the normal connection i.e. connects the incoming mains to the  
Automatic control gear or directly to the outgoing feeder.   
In the GEN BY-PASS position the switch will disconnect the automatic changeover control gear, and 
will connect the municipal mains directly the essential supply busbar which will allow for the 
maintenance of either or both the generator and the automatic changeover equipment.  
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MAINS BY-PASS switching position would allow the generator to be connected directly to the 
essential supply busbar.  This is when there is a problem with the automatic changeover equipment 
and there is no municipal power available. 
The final position is an OFF position which will remove all power downstream of this switch. 
 
It is required that this by-pass switch and mains isolator be mounted away from the automatic control 
gear, in a separate compartment, either on the side or in the lower portion of the switchboard cubicle, 
and that the switches are operated from the front of the compartment. 
Contractor to note: The by-pass and mains isolator switch shall also break the main neutral. 
 

2.3.13. Start Delay 
 
Starting shall be automatic in event of a mains failure.  A 0-15 second adjustable start delay timer 
shall be provided to prevent start-up on power trips or very short interruptions. 
 
 

2.3.14. Stop Delay 
 
A stop delay with timer is required for the set, to keep the set on load for an adjustable period of one 
to sixty seconds after the return of the mains supply, before changing back to the supply.  An 
additional timer shall keep the set running for a further adjustable cooling period of 5 to 10 minutes at 
no-load before stopping. 
 

2.4. Installation 
 
The tenderer must include for the complete installation and wiring of the plant in running order, 
including the connection of the incoming cable and outgoing feeder cables. 
 
The connecting of the cable and control cabling to the generator and the control terminals in the LV 
board remains the responsibility of the tenderer. 
 

2.5. Warning Notices 
 
Notices, in English, must be installed on the outside of the steel enclosure. 
 
The successful tenderer must consult the Occupational Health and Safety Act 83 of 1993 and get 
approval of the wording from the Department’s representative, prior to ordering the notices. 
 
The notice shall be made of a non-corrodible and non-deteriorating material, preferable plastic, and 
must read as follows: 
 
DANGER: This engine will start without notice.  Turn selector switch on control board to “OFF” 
before working on the plant. 
 
An engraved label shall be installed next to the fuel cap that indicates the following: 
Base Tank Capacity 
Bulk Tank Capacity (if provided) 
Full load litres per hour consumption 
 

 

2.6. Construction 
 
The engine and alternator of the set shall be built together on a common frame, which must be 
mounted on a skid base on anti-vibration mountings. The set must be placed inside an IP65 
canopy/container. A drip tray must be fitted under the engine. The tray must be large enough to catch 
a drip from any part of the engine. 
 
The frame must be of the ‘DUPLEX’ type. 
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2.7. Operation 
 
The set is required to supply the lighting and power requirements in the case of a mains power 
failure. 
 
The set shall be fully automatic i.e. it shall start when any one phase of the main supply fails or get 
switched and shall shut down when the normal supply is re-established. In addition it shall be 
possible to manually start and stop the set by means of pushbuttons on the switchboard. 
 
The automatic control shall make provision for three consecutive starting attempts. Thereafter the set 
must be switched off, and the start failure relay on the switchboard must give a visible and audible 
indication of the fault. 
 
To prevent the alternator being electrically connected to the mains supply when the mains supply is 
on and vice versa, a safe and fail proof system of suitably interlocked contactors shall be supplied 
and fitted to the changeover switchboard. 
 
 
 



 

                      52 

 

SECTION 3 – TECHNICAL SPECIFICATION 
 

TABLE OF CONTENTS 
 
 
  
3.1. General ........................................................................................................................ 53 
3.2. Site Information and Conditions ................................................................................... 53 
3.2.1. Location ....................................................................................................................... 53 
3.2.2. Site Conditions ............................................................................................................. 53 
3.3. Output and Voltage ...................................................................................................... 53 
3.4. Switchboard/Control Panel Unit ................................................................................... 54 
3.5. Cables .......................................................................................................................... 54 
3.6. Engine .......................................................................................................................... 54 
3.7. Alternator ..................................................................................................................... 54 
3.8. Load Acceptance ......................................................................................................... 54 
3.9. Enclosure ..................................................................................................................... 54 
3.10. Alarms .......................................................................................................................... 56 
3.11. Link To Building Management System ........................................................................ 56 
3.12. Fuel Drip Tray .............................................................................................................. 56 
3.13. Completion Time .......................................................................................................... 56 
3.14. Inform ........................................................................................................................... 56 
3.15. Fuel Supply Tank ......................................................................................................... 56 
 



 

                      53 

3. SECTION 3 – TECHNICAL SPECIFICATION 
 
 

3.1. General 
 
Supply, deliver, install, commission, test and maintain an 350kVA Prime power emergency 
generating set at the New Keimoes Magistrate Court in the Northern Cape.  
 
This installation must comply fully with all the sections and drawings of this document.  This technical 
specification is supplementary to the Equipment Requirements, Section 2, and must be read together 
where they are at variance the Technical Specification shall apply. 
 
Supply, delivery, installation and commissioning of the complete outdoor emergency generator set 
inside an IP65 canopy/container on a concrete plinth with bund wall as specified in this document and 
indicated on the drawings. 
 
Concrete plinth with bund wall to be provided as per generator manufactures requirement.   
 
The surface of the concrete plinth shall be 50mm higher than the existing ground level. The thickness 
and strength of the plinth shall be designed by the consulting engineer and are detailed on the 
drawings. 
 
 A tap to be provided to drain all the water that accumulates inside the bund wall. Final position of the 
tap will be determined on site. It is the engineer’s responsibility to ensure plinth design complies with 
generator dimensions and weights. The bund wall shall contain 110% of the fuel, oil and water 
capacity of the generator. The bund wall shall not constrain the canopy doors from opening 
completely. 
 
The contractor shall install an earthing system in the concrete plinth. The contractor shall install two 
(2) earth studs 1.8 meters long on opposite corners of the concrete plinth into the ground. The earth 
studs shall be connected by means of a 70mm2 bare copper earth wire to the main earth bar in the 
control panel. The earth conductor shall be connected to the earth bar, canopy, bass, skid and earth 
bar by means of suitably crimping lugs and brass bolts. 
 
 

3.2. Site Information and Conditions 
 

3.2.1. Location 
 
The site is at the New Keimoes Magistrates Court in the Northern Cape 
 

3.2.2. Site Conditions 
 
The following site conditions will be applicable and equipment shall be suitably rated to develop their 
assigned rating and duty at these conditions. 
 
a) Height above sea level     : 750.02 Meter 
b) Maximum ambient temperature    : 39.5 °C 
c) Maximum ambient humidity at lowest temperature : 38 %            
 
 

3.3. Output and Voltage 
 
After the de-rating factors for the engine and generator due to site conditions have been taken into 
account, the set must have a site output and voltage as follows: - 
 
No load voltage   : 420 Volt 
Rating    : 350kVA 
Power at 0.9 power factor : 280kW



 

                      54 

Frequency    : 50Hz 
Fault Level   : 5kA 
 
The generating set is required to feed the following electrical load: 
 
 Load   Power 
 KW   factor 
Entire Building including air-conditioning   260   0.8 
 

3.4. Switchboard/Control Panel Unit 
 
All switch- and control gear shall be rated for a fault current level of 5kA. 
 
The switchboard/control panel unit shall be enclosed in the IP65 canopy/container. 
 

3.5. Cables 
 
The contractor will be responsible for all electrical cable connections associated with the complete 
generating set installation. 
 
The following cables will be supplied, installed and terminated at the Switchboard by others.  
Adequate provision shall be made for the termination of these cables at the Switchboard: 
  
 Existing 630 Mini substation   PVC Armoured SWA Cable   3x120mm² + 2x95mm² BCEC 
 

3.6. Engine 
 
A sump drainpipe must be fitted with a shut-off valve placed in a convenient position outside the base 
frame to facilitate drainage. 
 
Recommended oil types must be indicated on the engine, or base frames, by means of suitable 
labels. 
 
All engine instruments shall have clear markings on the faceplates, indicating the normal operating 
zone(s), maximum and minimum allowable values/limits and danger zone(s). 
 
The flywheel shall be covered by approved hoods. 
 

3.7. Alternator 
 
The Alternator shall be of the low harmonic type. 
 

3.8. Load Acceptance 
 
The generator set shall be capable of accepting 75% of the specified site electrical output 10 seconds 
after the starter motor is energised and the remaining 25%, 5 seconds thereafter, i.e. 100% load 
acceptance shall not exceed 15 seconds. 

 

3.9. Enclosure 
 
The standby set is a free standing unit and shall be mounted in an enclosure as detailed below:- 
 
3.9.1 General 
 
The enclosure, shall be completely vermin-proof, powder coated and shall be constructed of 3CR12 
stainless steel or within 50km from the coast with grade 316 steel housing of a minimum thickness of 
±1.5 mm. 
 
The enclosure shall allow easy access to the engine, alternator, radiator filler cap and control cubicle 
for maintenance purposes.
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The door shall be flush with the rest of the canopy and of the side opening type.  A minimum of four 
doors are required i.e. two on either side. 
 
The door hinges and locking bars shall be of a heavy duty type and be manufactured of 3CR12 
stainless steel or within 50km from the coast with grade 316 steel and shall be fitted with a grease 
nipple. 
 
The doors and panels shall be suitably braced and stiffened to ensure rigidity and to prevent bending 
and warping. 
 
Suitable door restraints shall be fitted to all the doors, enclosure including the control panel to prevent 
wind damage. The restraint shall consist of a steel rod in a steel groove or slide with a spring loaded 
catch, which is to be manually reset to close the door. 
 
No flexible restraints will be accepted. 
 
The diesel fuel level indicator and alternator rating plate shall be clearly visible with the doors open. 
 
Unless specified the silencers shall be mounted within the enclosure. 
 
Perforated sheeting shall be fitted over all the insulating material inside the canopy of all soundproof 
sets. 
 
Rubber seals on doors shall be equal to or similar to rubber pinch weld, wind lace.  
 
9.2 Design 
 
The enclosure shall be designed to be weather-proof and sound-proofing as specified.  Rivets or self-
tapping screws will under no circumstances be allowed for fixing the various sections of the 
enclosure.  Only cadmium coated nuts and bolts are acceptable. 
 
9.3 Roof 
 
The roof of the enclosure shall be constructed for proper drainage of water as per the drawing. 
 
9.4 Lamp fitting 
 
A lamp fitting and it’s associated on/off door switch shall be provided inside the enclosure for 
illumination of the control panel. The power for the lamp shall be obtained from the starter battery. 
 
9.5 Sound-proofing  
 
The sound-proofing on canopy engine sets shall be such that the maximum noise level generated by 
the set under any load condition shall not exceed 65 dB measured in any direction at a distance of 
5m from the centre of the set with the doors closed.  
The supply and discharge air paths will require separate attenuators on soundproof sets. 
 
9.6 Padlock and keys 
 
The contractor shall supply padlocks and keys for all the doors of the enclosure. The padlock shall be 
off the “Viro A82 keyed alike with stainless steel shackles” type. 
 
Suitable brass metal plates shall be installed behind each lock for the protection of the enclosure 
against scratching or damaging, where the locks are hanging. 
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3.10. Alarms 
 
The successful tenderer must pay particular attention to the requirements of the alarms as described 
in the Equipment Requirements, Section 2. 
 
One alarm hooter and red light shall be supplied and installed on the outside of the generator 
container in a position as indicated by the Department’s Representative. 
 
The hooter shall consist of an electronic unit similar and equal to a “Klaxon” - type SY2/725 hooter 
with a continuously rated output and 110 dB at a distance of 2 metres, and shall be IP55 
weatherproof rated. 
 
The warning light shall consist of a 40W flashing red light, which shall be mounted on a galvanised 
steel frame together with the hooter. 
 
The hooter and light shall be switched on or off simultaneously after initiation or cancellation of an 
alarm condition.  The supply and installation of the wiring between the control board and the alarm 
unit forms part of this contract. 
 
The successful tenderer must ensure that the hooter control circuit resets automatically after 
cancellation due to a low fuel condition or battery charger failure, but the visible fault indication must 
remain, i.e. should the operator continue to run the set, the hooter must sound, should any other 
condition develop. 
 
A remote alarm panel shall be supplied and installed by the contractor in the control room.  This shall 
be of surface mounting, enamelled sheet metal (colour to approval), minimum depth construction, 
and shall incorporate a flashing red pilot alarm light, adjustable electronic sounder, and a silence 
push button.  The silence button shall not switch off the pilot light - this shall only be switched off 
when the alarm is reset at the Generator Panel. 
 
A 2,5mm² x 4-core PVC SWA PVC cable will be supplied, installed and terminated by others between 
the Generator Panel and the Charge Office.  The Contractor shall connect this cable at both ends and 
shall supply and install all switch gear relays, etc. to ensure satisfactory operation of the Remote 
Alarm Panel. 

 

3.11. Link to Building Management System 
 
An interface controller shall be supplied and installed to enable the generator to be link to the building 
management system; the contractor shall coordinate the requirements with the building management 
system specialist contractor.  

 

3.12. Fuel Drip Tray 
 
A drip tray approximately 100mm deep shall be mounted below the generator and must be large 
enough to collect any fuel that drips from the generator fuel accessories.  The drip tray shall be 
manufactured from black mild steel.  The thickness of the drip tray sheet steel shall not be less than 
2mm. 

 

3.13. Completion Time 
 
The Generator Set is required to be commissioned in conjunction with the main building contract. 

 

3.14. Inform 
 
The successful tenderer shall inform the Engineer when the set is ready for installation. 
 

3.15. Fuel Supply Tank 
 
The fuel tank shall be an integral part of the base frame of the generator set. The tank shall have 
sufficient capacity to run the engine on full load for a period of 24 hours. The base tank shall be an
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 open channel self-bund walled type that shall be of sufficient capacity to contain a spillage equivalent 
to 110% in volume of the base tank. The containment tank shall be manufactured from black mild 
steel with a thickness of not less than 2mm. 
A float level alarm connected to the generator controller shall be incorporated into the bund area 
located such that the alarm will be activated when 50% of the volume of the bund area has been 
reached in the event of any diesel fuel leakage. 
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4. SECTION 4 – SCHEDULES OF TECHNICAL INFORMATION 
 

4.1. Engine 
 

NO ITEM REMARKS 

1.  Manufacturer’s Name  

2.  Country of Origin  

3.  Manufacturer’s model No. and 

year of manufacture 
 

4.  Continuous sea level rating after 

allowing for ancillary equipment : 

 

a) In b.h.p. 

b) In kW 

 

5.  Percentage de-rating for site 

conditions, in accordance with 

SANS 8528 

 

a) For altitude 

b) For temperature 

c) For humidity 

d) Total de-rating 

 

6.  Net output on site in kW  

7.  Nominal speed in r.p.m.  

8.  Number of cylinders  

9.  Strokes per working cycle  

10.  Stroke in mm  

11.  Cylinder bore in mm  

12.  Swept volume in cm3  

13.  Mean piston speed in m/min  

14.  Compression ratio  

15.  Cyclic irregularity  

16.  Fuel consumption of the complete 

generating set on site in l/h of 

alternator output at : 

 

a) Full load 

b) ¾ load 

c) ½ load 

 

NOTE : 

 

A tolerance of 5% shall be allowed 

above the stated value of fuel 

consumption. 

 

17.  Make of fuel injection system.  

18.  Capacity of fuel tank in litres  
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NO ITEM REMARKS 

19.  Is gauge glass fitted to tank?  

20.  Is electric pump for filling the fuel 

tank included? 
 

21.  Method of starting  

22.  Voltage of starting system  

23.  Method of cooling  

24.  Type of radiator if water-cooled  

25.  Type of heater for warming 

cylinder heads 
 

26.  Capacity of heater in kW  

27.  Method of protection against high 

temperature 
 

28.  Method of protection against low 

oil pressure 
 

29.  Type of governor  

30.  Speed variation in % 

 

a. Temporary 

b. Permanent 

 

31.  Minimum time required for as 

assumption of full load in seconds 
 

32.  Recommended interval in running 

hours for : 

 

a. Lubricating oil change 

b. Oil filter element change 

c. Decarbonising  

 

33.  Type of base  

34.  Can plant be placed on solid 

concrete floor? 
 

35.  Are all accessories and ducts 

included? 
 

36.  Is engine naturally aspirated?  

37.  Are performance curves attached?  

38.  Diameter of exhaust pipe  

39.  Noise level in plant room in dBA N/A 

40.  Noise level at tail of exhaust pipe 

in dBA 
 

41.  BMEP (4 stroke) at continuous 

rating (kPa) 
 

42.  % Load acceptance to SANS 

8528, with 10% transient speed 

drop 
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4.2. Alternator 
 

NO ITEM REMARKS 

1.  Maker’s name and model no.  

2.  
Country of Origin and year of 

manufacture 
 

3.  Type of enclosure  

4.  Nominal speed in r.p.m.  

5.  Number of bearings  

6.  Terminal voltage  

7.  
Sea level rating kVA at 0,9 power 

factor 
 

8.  De-rating for site conditions  

9.  Input required in kW  

10.  Method of excitation  

11.  

Efficiency at 0,9 power factor and : 

 

a) Full load 

b) ¾ load 

c) ½ load 

 

12.  
Maximum permanent voltage 

variation in % 
 

13.  Transient voltage dip on full load  

14.  
Voltage recovery on full load 

application in milli-seconds 
 

15.  Is alternator brushless?  

16.  Class of insulation of windings  

17.  Is alternator tropicalised?  

18.  
Symmetrical short circuit current at 

terminals n Ampere 
 

19.  Type of Coupling  
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4.3. Switchboard 

NO ITEM REMARKS 

1.  Maker’s Name  

2.  Country of Origin  

3.  Is board floor mounted?  

4.  Finish of board  

5.  
Make of volt, amp, and frequency 

meters 
 

6.  Dial size of meters in mm  

7.  Scale range of voltmeter  

8.  Scale range of ammeters  

9.  Ration of current transformers  

10.  Make of hour meter  

11.  Range of cyclometer counter  

12.  
Smallest unit shown on counter 

(Item 11) 
 

13.  Make of circuit breaker  

14.  Type of circuit breaker  

15.  
Rating of circuit breaker in Amp 

and fault level in kA 
 

16.  Setting range of overload trips  

17.  
Setting range of instantaneous 

trips 
 

18.  Make of change-over equipment  

19.  Make of voltage relay  

20.  

Is control and protection 

equipment mounted on a small 

removable panel? 

 

21.  Type of control equipment  

22.  Make of mains isolator  

23.  Type of indicators for protective 

devices 
 

24.  Make of rectifier  

25.  Type of rectifier  

26.  Is battery charging   

27.  Are volt- and ammeters provided 

for charging circuit? 
 

28.  Is the alarm hooter of the 

continuous duty type? 
 

29.  Rating in Amps of : 

a. Change-over equipment 

b. Mains on load isolator 

c. By-pass switch 
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4.4. Battery 

NO ITEM REMARKS 

1.  Maker’s Name  

2.  Country of Origin  

3.  Type of battery  

4.  Voltage of battery  

5.  Number of cells  

6.  Capacity in cold crank amp  

 

4.5. Dimensions 

NO ITEM REMARKS 

1.  Overall dimensions of set in mm  

2.  Overall mass  

3.  

Is the canopy/container adequate 

for the installation of the set, 

switch board and fuel tank 

 

 

4.6. Deviation from the Specification as an Alternative (State Briefly) 
NO DESCRIPTION 

  

  

  

  

  

 

4.7. Spare Parts and Maintenance Facilities 

NO ITEM REMARKS 

1 

Approximate value of spares carried 

in stock for this particular diesel 

engine and alternator 

 

2 
Where are these spares held in 

stock 
 

3 
What facilities exist for the servicing 

of the equipment offered 
 

4 Where are these facilities available  

d. Circuit breaker to 

outgoing feed 

30.  Is manufacture of 

switchboard/control panel to be 

sub-let? 

 

31.  If yes, state name and address of 

specialist manufacturer 
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PART 4.3 WHEEL CHAIR LIFT INSTALLATIONS REQUIREMENTS: 
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3) DESCRIPTION OF THE UNIT 
 
3.1) Main concept 
The platform lift shall be designed to transport persons with limited mobility, wheel chair and an 
attendant. 
The lift shall consists of a mobile part known as the platform and a part which contains and protects 
the 
platform itself, known as the shaft . 
 
The platform consists of an antislip floor, a roof and 3 vertical walls. It shall also contain a push-button 
control board. 
 
The shaft is an enclosed masonry structure with the size of (1.47m x 1.51m) with 3 x floor doors at 
basement , ground floor and first floor level enabling the entrance at to the platform , the total travel 
from basement level to first floor is 7.9m. 
  
In order to guarantee the safety of people and access control to lift the floor doors shall be locked by 
an electronic safety door lock. The opening of a door is allowed only when the platform is at a 
determined floor. 
 
Upon request, floor doors can optionally be provided with a motorized opening and closing system. A 
push button control shall provided near each entrance door. 
 
3.2) Description 
 
Load equipment is composed of the following: 
- Carriage 
- Platform 
- Side panels 
- Push button control 
- Electric system 
- Roof with LED down lighting 
- Safety systems 
 
Rails and lifting devices is composed of: 
- Rails 
- Fastenings 
- Lifting belts 
- Safety devices 
- Electric system 
- Gear motor  
- Brackets for flat wire 
 
Shaft it is composed of: 
- Doors 
- Locks 
- Electronic locked manual floor doors  
 
 
3.3) Main precautionary measures against   mechanical damages: 
-  Outside door releasing with relative triangular key switch 
- Platform locking for maintenance operations inside the pit 
- Platform block for works of maintenance in headroom.  
- Photocell barriers  
- Over speed governor 
 
3.4) Main precautionary measures against electric damages: 
- Stop push button on board 
- Final limit switch device 
- Feeding and auxiliary circuits in disjointed cables 
-  Door double check equipped with lock and ant tampering micro switch
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- Anti blackout emergency descent 
- Emergency light on board 
- Alarm system on board 
- Phone prearrangement telephone dialler with secondary handset is security office 
- No mains voltage in the platform (only low voltage 24 Vdc or 20 Vac).  
 
3.5) Main precautionary measures against hydraulic damages: 
- Descent speed modulating valve 
- Safety gear valve into the cylinder 
- Check valve  
- Pressure limiting device on the hydraulic circuit 
- Emergency descent with manual push button on the hydraulic pack 
- Hand pump 
 
3.6) Standard finish: 
- Rail sections with joint plates 
- Complete wall fastenings 
- Cylinder with anchorage brackets 
- Spacing bar 
- Cross 
- Hydraulic pack 
- Pipes for hydraulic pack-cylinder connection 
- Removable contacts and deceleration sensor 
- Flat cable with cable fixing accessories 
- Sheaths for connecting electric parts 
- Control board 
- Landing doors with frame to be assembled 
- Shaft with doors  
- Lock kit 
- Dismantled carriage 
- Dismantled elevator car 
- Antifreeze protection 
- Alarm on board 
 
 
4) TECHNICAL DATA 
 
Lifting           With belts and pulleys & electric motor.        
 
Performances 
 
Running direction               Up/Down 
Speed (up/down)                     Max 0,15 m/s  
Max Capacity         1 person with limited mobility + attendant (400kg) 
 
Safe working load         See identification plate placed on the on-board control 
panel  
                and the plate placed at each floor 
 
Installation         The unit is suitable for indoor. 
       
- Electric installation 
Motor           230 V c.a. single-phase 50 Hz - 1,8 kW  
Max Power consumption               2.5 kW 
 
- Controls               On board: up and down buttons with continuous 
operation;  
                floor controls: with automatic operation. All the controls 
work  
                                                                         only with the doors closed and locked. 
- Working cycles              Every 10 min, perform 2 min / work and 8 / break.
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5) LIFT OPERATION AND CONTROLS 
   
5.1) Starting up 
The system is set in operation with the residual current circuit breaker supplied by others. 
To switch off the system the user must both break the circuit-breaker contact and turn off the battery 
connector/switch and shall otherwise automatically disconnected after 2 hours. 
 
5.2) Controls on the platform 
A push button control board containing the following devices is installed on the platform  
- Emergency STOP push button, red coloured. When pressed this push button immediately stops the 
unit in each travel direction and the alarm siren sounds.  
- Alarm bell button this push button shall function to operate the alarm  bell  and  the  telephone  dial  
pad  call.  
- Built-in roof emergency lamp. 
- Emergency lamp  
- Direction push buttons these buttons are used to control the platform lift and they are numbered in 
increasing order, starting from (0) which represents the ground floor. The buttons have a lit outer ring 
that is active only when the button function is available.   
- Key switch influencing the direction push buttons use. Turn the key switch clock wise in vertical 
position to use the platform. 
- Display showing the floor reached and the direction of movement.  
- Telephone dial pad  
 
5.3) Controls at floors 
A call/send floor control containing the following devices is provided near each floor door. 
- Call push button this push button allows the platform to reach that de-terminate floor enabling the 
entrance. 
The button has a luminous outer ring that has the following functions.  
- Green indicator light: machine available.  
- Red fixed indicator light: machine busy.  
- Red flashing indicator light: machine called. 
 
5.4) Use & Operation 
- Open the access door; if the door does not open, the lift is not at the floor to call the lift, simply press 
the call button.  
 
- Lights during the platform use lights automatically switch on; they also turn off automatically when the 
platform is at a floor and not used for a period of time equal to 2 min. 
 
- Alarm 
The buzzers installed in the cabin and at floors are operated by pressing the “alarm bell” button.The 
system shall  
designed to allow connection to a the Building Management System. 
 
-Telephone dial pad 
It must be programmed with numbers chosen by the user that ensure certain relief in case of 
breakdown.  
It is operated by pressing the alarm bell button it also works in the event of a black-out (power failure)  
for a maximum time of 2h. 
 
6) SAFETY SYSTEMS 
6.1) Safety devices for the user: 
a) Over speed governor, this device is placed on the carriage in case the speed increases, it operates 
the safety gear. 
b) Safety gear device, the unit shall be provided with a safety gear device with gradual breaking 
approved. It operates during downward motion in case of traction belt breakage or loosening, or is 
operated by the over speed governor. Safety gear intervention causes the unit to stop and a micro 
switch shall simultaneously locks the unit -  
 
c)  Safety  gear  intervention  test  with  over speed governor ,the unit shall equipped with a system 
allowing to test for operation of the safety gear from outside.
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d) Over speed governor intervention test with load equal to 1.25 times the nominal load. 
 
e) Locks the platform lift use shall depend on the locks if the doors are open in case of open doors or 
damaged locks the unit shall not function. 
 
 
f)  Electric and mechanical terminal switches, the terminal switches positioned on the rail and on the  
carriage allow the automatic stop of the platform in the landing positions at floor stops. In case  of  
malfunction  of  the  electrical  floor  limit switches, an electrical device called “over travel” shall causes 
the unit to stop. 
 
b)  Power supply, the unit is powered with 230 V a.c.  single phase voltage, while the auxiliary circuit is 
powered with 24V c.c. voltage. 
 
c)  Controls 
All controls are of the constant pressure type (it is sufficient to release the push button and the unit 
stops). 
 
d) Emergency stop push button 
A red coloured emergency STOP push button shall be installed on the unit. When it is pressed, it 
causes the stop  
of all stair lift motions and the operation of an acoustic alarm. 
 
e) Overload indicator 
If an overload occurs, a load sensor shall prevent unit running. A red indicator light by the kg symbol in 
the cabin comes on until the overload on the platform ceases and the control in cabin is pressed again. 
 
f) Overload pressure switch if an overload occurs, a pressure switch prevents running. A red indicator 
light by the kg symbol in the cabin comes on until the overload on the platform ceases. 
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PART 5: ELECTRICAL WORK MATERIAL SCHEDULE 
 

The schedules will be scrutinised by the Electrical Engineer and should any material offered not comply 
with the requirements contained in the specification, the Contractor will be required to supply material 
in accordance with the contract at no additional cost. 
 
NB:  Only one manufacturer’s name to be inserted for each item. 
 

Item Material Make or 
trade 
name 

Country 
of origin 

1. Distribution  boards   

2. Circuit  breakers  1P,  2P,  3P   

3. On  load  isolators  without  
trips 

  

4. Contactors  1P,  2P,  3P   

5. Earth  leakage  relays  1  &  3  
phase 

  

6. Daylight  sensitive  switch   

7. Time  switch   

8. Conduit   

9. Conduit  boxes   

10. Power  skirting   

11. Surface  switches   

12. Watertight switches   

13. 16A  flush  socket  outlets   

14. 16A  surface  socket  outlets   

15. 16A  watertight  socket  outlets   

16. Type  PL3   

17. Type  C   

18. Type  B   

19. Type  P1   

20. Type B1   

21. Type PL4   

22. Type D1   

23. Type D2   

24. Type Y   

25. Type LD   

26. Type P   

27. Type P2   

28. PVCA  cable   

29. Cable  trays   

30. UPS   
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PART5.1 : PARTICULARS OF ELECTRICAL CONTRACTOR  

 

 PARTICULARS OF ELECTRICAL CONTRACTOR  

 
 

NAME OF SUB-CONTRACTOR: ELECTRICAL 
 
......................................................... 
 
......................................................... 
 
ADDRESS:  
 
......................................................... 
 
………………………………………… 
 
 
 
 
 
 
TELEPHONE NO:   ……………………………… 
 
EMAIL:     ……………………………... 
 
CELL PHONE:    ............................................. 
 
 
CONTRACTOR REGISTRATION NUMBER: 
 
..................................................... 
 
 
 
...................................................... 
SIGNATURE OF ELECTRICAL SUB-CONTRACTOR 
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PART 1-STANDARD TECHNICAL SPECIFICATION 
 
GENERAL INFORMATION 
 
This Specification covers the general requirements regarding the material, equipment, installation, testing 
and commissioning of the Fire Alarm, Public Address, CCTV, Telephone& Data, Building Management, 
Access Control Installations, XRAY Machine and Metal Detector 
 
The standard specification shall be read in conjunction with the Requirements for Tendering, Drawings, 
etc. and the Technical Requirements in the Project Specification. 
 
Should any differences or contradictions exist between the General Specification and the Project 
Specification, then the latter shall take preference. 
 
The technical, construction and performance requirements contained in this general specification must be 
regarded as being the minimum standards required and therefore full compliance is a necessity. 
 
These specifications are not exhaustive and full compliance with these requirements does not release the 
Contractor from his contractual undertaking to provide an installation that complies in all aspects with the 
operational requirements specified. 
 
The installation shall include all necessary items, whether specified in detail or not, and shall be carried 
out in the best possible way to ensure a complete, high quality installation, to the approval of the 
Engineer. 
 
On being requested to do so by the Engineer, the Contractor shall supply a Certificate of Compliance 
issued by a recognised Research Laboratory, or the South African Bureau of Standards, for material or 
equipment used. 
 
Should any material and apparatus used comply with or be in accordance with the standard of any other 
recognised standards institution, this must be clearly stated at the time of the tender. 
 
STANDARDISATION 
 
Individual components or apparatus shall be of the same make, type or series for each item used 
throughout the installation.  
 
Standardisation and mutual interchangeability of parts and components is essential and must be 
considered in the Sub-Contractor’s approach to the interpretation of the specification. 
 
The aim must be to standardise component types, series and makes, thus reducing the number of items 
to be held as spare parts. 
 
Equipment shall be readily available and imported equipment shall be available in South Africa on a well 
established agency basis proof of which shall be submitted with the tender. 
 
Preference to locally manufactured equipment shall be given. 
 
Manufacture of sub-units or sub-assemblies shall be "jigbuilt" to ensure uniformity. 
 
COMPLIANCE WITH REGULATIONS 
 
The installation shall be erected and commissioned in compliance with the regulations and the conditions 
as set out in the Conditions (terms) of Contract, which include the following in particular: 
 
The Occupational Health and Safety Act of 1993, as amended, which include the Code of Practice for the 
Wiring of Premises: SABS 0142 of 1987, as amended, in terms of regulation C175 of the aforementioned 
act. 
 
The regulations of the local Municipality.  
 



 

4 
 

The regulations of the local Supply Authority. 
 
The regulations of the local Fire Brigade.  
 
The regulations of Telkom SA Inc. 
 
The regulations of the Post Office. 
 
The regulations of any Government Department or public service company, where applicable. 
 
Government Notices. 
 
Radio Act No. 3 of 1952. 
 
It must clearly be understood that where there are differences in standards in the requirements as set out 
above, the higher standard and stricter requirements shall apply.  In the instance of direct discrepancies, 
the requirements as stipulated in the specification must be given first priority, and thereafter the 
requirements as decided by the Engineer. 
 
Should any requirement, by-law or regulation which contradicts the requirements of this specification, 
apply or become applicable during erection of the installation, the Contractor shall immediately inform the 
Engineer of such a contradiction.  
 
Under no circumstances shall the Contractor carry out any variations to the installation in terms of such 
contradictions without obtaining the written permission to do so from the Engineer. 
 
STANDARDS 
 
All materials and apparatus used shall comply in respect of quality, manufacture, test and performance 
with the relevant current specification of the following standards institutes: 
 
The South African Bureau of Standards (SABS). 
 
The Fire Offices Committee of the United Kingdom (FOC). 
 
The Underwriter's Laboratories. (UL) 
 
Should material and apparatus used comply with or be in accordance with the standard of any other 
recognised standards institution, this must be clearly stated in the schedules at the end of this 
specification. 
 
Imported materials must comply with the requirements of the appropriate SABS or BS specification 
although these materials need not necessarily bear the SABS mark. 
 
All material shall be suitable for the conditions on site. These conditions shall include weather conditions, 
altitude, as well as conditions under which the materials are installed and used. 
 
Should the materials or components not be suitable for use under temporary adverse site conditions then 
the Contractor shall at his own cost provide suitable protection until these unfavourable site conditions 
cease to exist. 
 
STANDARDS AND SAMPLES 
 
Equipment, materials and apparatus used in the installation shall be of best commercial quality with a 
high reliability and shall be selected for ease of maintenance. 
Throughout these documents, the words - "Approved", "Approval", "Suitable", "Equal", "Necessary" and 
"Required", wherever they may  occur, shall respectively have the special meaning "Approved/approval in 
writing by the Engineer" and "suitable/equal/necessary/required in the opinion of the Engineer", and all 
materials or equipment so described shall be submitted to the Engineer for his approval. 
 
Samples of all items of equipment used and the relevant SABS or BS test reports or certificates shall be 
submitted to the Engineer on his request before installation is commenced. 
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All such samples may be retained until completion of the contract.  All such samples shall have securely 
attached thereto labels designating the contract by name and number (if any), the name of the 
Contractor, and any further relevant information. 
 
IDENTIFICATION OF SUBSECTIONS AND COMPONENTS 
 
Equipment should be delivered to site in the largest subassemblies which are practical. 
 
Components, equipment and subassemblies shall be assembled in the Workshop, after manufacture.  
 
Individual units shall be clearly marked by employing an identification code in such a manner that 
re-assembly, erection and installation on site could be done in the shortest time and with the minimum 
adjustment on site. 
 
Where practical, completed electronic and other control units shall be assembled in the Workshop for 
preliminary tests, this shall be done to check whether the equipment complies with predetermined set 
values and shall produce certain predetermined set results. 
 
The Engineer may upon request of the Contractor visit existing installations or prototype assemblies in 
the factory to determine whether such units and workmanship are of the required standard for this 
installation. 
 
AVAILABILITY OF COMPONENTS 
 
All components used in the system shall be readily available in the Republic of South Africa.  A list of 
suppliers shall be compiled and submitted with the Tender. 
 
RADIO AND TV INTERFERENCE 
 
The Contractor must allow for the provision of interference suppression components, where required, to 
ensure that the installation shall not cause interference to radio, television and paging systems. 
 
All necessary steps are to be taken to ensure compliance with the Telkom Regulations. 
 
DELIVERY 
 
The Sub-Contractor must satisfy himself that the delivery date for all items of equipment put forward by 
him will allow the complete installation to be installed, energised and capable of operation in time to allow 
full commissioning and testing prior to contract completion. 
 
It will be the Sub-Contractor’s responsibility to place orders timeously so as to meet the programme.  No 
substitution to the tendered items will be allowed due to the Contractor not having placed orders 
timeously. 

 
 
METHODS OF FIXING 
 
The size of bolts and screws shall be the largest permitted by diameter of the hole in the apparatus 
concerned and are to be of adequate length.  When fixing any item of equipment, all bolt or screw holes 
provided therein shall be used and the fixing in each hole is to be secure. 
 
LIGHT WEIGHT EQUIPMENT 
 
All light weight fixing to brick or concrete shall be made with steel screws and "Fischer" or other approved 
plugs.  Plugs made of wood shall not be allowed.  Holes of the requisite size for the plug which shall suit 
the screw  used, are to be neatly drilled in the concrete or brickwork (not in the joints between bricks) to a 
depth excluding plaster or soft wall finish, equal to at least the length of the plug to be used.  The plug 
length shall be such that when the screw is in place all the threaded length is in the plug.  Fixing to timber 
shall be made with greased brass wood screws.  For fixing to hollow tiles, etc., screw anchor type fixing 
shall be used, fitted as above as far as possible. 
 



 

6 
 

Fixing to soft or hard fibre boards, etc., which are inaccessible to the back shall be made with sheradised 
self-tapping screws of appropriate size or with springs or gravity toggles. 
 
 
HEAVY EQUIPMENT 
 
All heavy weight fixing to brick or concrete shall be by means of mild steel bolts of appropriate size of the 
grouted bolt type or by one of the various types of suitable expanding bolt fixings.  After erection of 
equipment all exposed metalwork or fixing shall be treated with two coats of paint to match the finish of 
the equipment. 
 
PROTECTIVE PAINTING 
 
The paint work of all equipment and plant which is damaged during the course of erection and prior to 
acceptance by the Engineer, must be satisfactorily made good by the Contractor at his own expense. 
 
WIRING 
 
Unless otherwise specifically stated or arranged between the Sub-Contractors, all conduit, trunking, 
ducting, sleeves for cables, wire ways etc., shall be supplied and installed by the Electrical Contractor. 
 
GENERAL WIRING 
 
All cabling shall be looped from point to point.  There shall be no joints in cabling or wiring.  Not more 
than three conductors shall be looped together in any one terminal.  Where multi-way terminations are 
necessary, these may only be made off in suitable junction boxes, appropriately labelled. 
 
There shall be no cutting away or nicking of wire strands. 
 
The junction of main cables and branch cables shall be made with suitable junction blocks to facilitate the 
isolation of various sections in the event of fault location. 
 
Ends should all be plier twisted and firmly terminated in approved junction blocks, which shall be fitted 
with built in cable protectors. 
 
EQUIPMENT WIRING 
 
Equipment shall be wired in PVC insulated annealed copper wire. 
 
The internal wiring of equipment shall be neatly done. All soldered connections shall be neatly and 
carefully made.  All cable runs shall be neatly laced and tied to suitable supports.  The capacity, type, and 
insulation of each conductor shall be adequate for its function and excessive compressive stress shall be 
avoided in looms. 
 
Cable entries shall be provided, and so designed that no damage to the cable can result during normal 
use. 
 
High quality heat resistant plastic cables must be used to minimise damage to adjacent wiring in the 
event of electrical faults causing high currents and heating of the faulty circuits. 
 
All terminations are to be via numbered terminals, and all wires are to be numbered at both ends to 
correspond with the wiring diagrams.  Should any particular wiring Colour Code be adopted, this is to be 
kept standard throughout the installation. 
 
All soldered joints are to be fixed so that there is no strain on the joints. 
 
SIGNAL WIRING 
 
Wiring of the various parts of the systems carrying ac or dc signals shall be by means of multi-core, 
stranded cabling comprising PVC insulated annealed copper wires combined as coded twisted pairs and 
sheathed with extruded PVC.   
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The cable shall be such that cross-talk isolation between wires at audio frequency shall be less than 
50dB and the insulation shall be rated at 300V. 
 
In general, all low voltage signal cables shall be spaced at least 150mm from supply mains cables. 
 
Wiring at VHF & UHF frequencies shall be in black UV resistant co-axial cable, of the low loss type, 6dB 
per 100m loss or less and of an impedance, to match the equipment. 
 
IDENTIFICATION OF WIRING 
 
All wiring is to be uniquely identified by means of numbered ferrules in the case of single core wiring or by 
means of numbered cores or a strictly adhered to colour coding system in the case of colour coded 
multicore wiring.  Where colour coding is used the International accepted code of Blue, Orange, Green, 
Brown, Slate shall be strictly adhered to and the same colour shall be used throughout for a specific 
circuit. 
 
WIRING TERMINALS 
 
All terminals shall be clearly identified by using plastic label tags. 
 
Cable ends shall be terminated in approved terminal blocks as supplied by MS², Klippon, Wago or other 
approved type, "chease blocks" are not acceptable.  Terminals shall be easily accessible, clearly labelled, 
well supported and easy to wire using  a spring mechanism to grip the wire.   
 
Tenderers must take note that it is a special request that all PLC and I/O's, loudspeaker lines to outside 
building installations, shall be wired to fused terminals or where this requirement is not feasible surge 
arrestors shall be fitted so as to provide adequate and efficient lightning protection. 
 
Identification shall be such that any  circuit can be clearly identified and traced from the wiring diagrams. 
These wiring diagrams shall clearly show all terminals, draw boxes, joints, points of termination etc. and 
shall be such that a circuit can easily be traced from point to point throughout the system. 
 
CONSTRUCTING OF FREE STANDING EQUIPMENT RACKS/CONTROL 
BOARDS 
 
FRAMEWORK 
 
Free standing equipment racks/control boards shall be manufactured from angled, channel or folded steel 
metal sections and metal framework with a solid U-channel baseframe, sufficiently braced to support all 
equipment and span floor and access holes. 
 
Separate sections of the framework shall be bolted together with rubber packings installed between joints 
to provide a finished appearance. 
 
Depending upon the number and size of components, a common front panel may be installed over one or 
more groups of equipment. 
 
GROUPING OF SWITCHGEAR AND CONTROL EQUIPMENT 
 
Switchgear and control equipment shall be logically arranged and grouped.  
 
INTERNAL WIRING   
 
Type of conductors 
 
Standard 600V grade PVC insulated stranded annealed copper conductors manufactured to SABS 150 
shall be employed for the internal wiring of control boards. 
 
Except in cases where cables are specified, all wiring shall be done with PVC-insulated, single core 
stranded copper conductors and bare stranded or green PVC-insulated copper conductors for earth 
continuity in compliance with SABS 150.  
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The PVC-insulated copper conductors shall be compounded and stabilised to comply with SABS 175. 
 
If the internal ambient temperature is likely to exceed 60°C, SABS approved stranded 600V grade 
asbestos or silicone rubber insulated stranded copper conductors shall be used. 
 
The wiring of low voltage systems and circuits (less than 50 V) may be done by means of multi-core 
single conductor PVC-insulated and PVC shrouded cables. 
 
Wiring 
 
Wiring shall be arranged in horizontal and vertical rows and may be: 
 
bunched and strapped using "HELLERMANN" or similar strapping and studs which are fixed to tubular 
harness supports. 
 
bunched and flat mounted using PVC covered steel tape fixed directly to the chassis . 
 
open cleat wired in a "WIRAC" or similar cleat bunch. 
 
installed according to the "SIEMENS X" or similar wiring system, or 
 
may be installed in "EGADUCT" or similar PVC wiring channels 
 
Bunched conductors shall be neatly formed to present a uniform appearance without twisting or crossing 
the conductors.  
 
Conductors leaving harnesses shall be so arranged that they are adjacent to the chassis. 
 
These conductors shall first be led in the same direction as the conductors in the harness and shall then 
be bent over the top of the harness and progress to its final destination. 
 
Bunched conductors may not be grouped into smaller bunches within the large harness. 
 
Wiring across hinged panels 
  
Conductors to hinged panels and doors shall be secured on both the door and the frame and shall be 
looped between the two points.  
 
The loop shall be arranged to produce a twisting motion when the door is opened or closed. 
 
A flexible protection sleeve shall be installed over the conductors. 
 
Flat multiple cables 
 
The wiring in the desk section of desk type consoles shall, where possible, be by means of flat multiple 
PVC-insulated cables.  
 
These cables shall serve as connections between equipment mounted on hinged panels, the electronic 
racks and the terminals. 
 
Flat multicore PVC-insulated conductors shall be installed between equipment mounted on hinged panels 
and equipment mounted within these consoles and the terminals in the consoles. 
 
Flat multicore flexible PVC-insulated conductors shall be neatly arranged and clamped at both ends to 
prevent strain on the individual conductors connected to the terminals. 
 
Where necessary the flexible cables shall be fitted with socket connectors to allow for the withdrawal of 
racks from the control consoles. 
 
Current Rating of Conductors 
 
The current rating of conductors for the internal wiring shall be sufficient to carry the maximum continuous 



 

9 
 

current that can occur in the circuit. 
 
This value shall be determined from the circuit breaker or fuse protection of the circuit. 
 
Conductors ratings for PVC-insulated, single core conductors are specified in the table below for 
maximum internal ambient temperatures of 35°C.  
 

N
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R
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S
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N 
(
M
M
2) 

CONDUCTOR CURRENT RATING (A) 
NUMBER OF CONDUCTORS BUNCHED TOGETHER 

1 
2
-
3 
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5 

6
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1
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1
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1
2 

1
0 
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5 

1
7 

1
6 

1
4 

1
2 

1
0 

4.
0 

2
2 

2
0 

1
8 

1
6 

1
3 

 
Wiring Channels 
  
Where wiring channels are used, they shall be installed horizontally and vertically. 
 
UNDER NO CIRCUMSTANCES MAY POWER AND CONTROL CIRCUIT WIRING BE INSTALLED IN 
THE SAME WIRING CHANNEL. 
 
Channels containing control circuit wiring shall not be more than 60% full.  
 
Channels in which power circuits are installed shall not be more than 40% full.  
 
Terminal Strips 
 
All external wiring such as power, control interlocking, alarm, measuring and DC circuits shall terminate 
on numbered terminal strips of the "KLIPPON" or other approved manufacture. 
 
The correct terminal size as recommended by the manufacturer for each conductor to be connected, shall 
be used throughout.  
 
Terminals for power wiring shall be separated from other terminals. 
 
Terminals for internal wiring shall not be interposed with terminals for external circuits. 
 
Springloaded snap or pin type terminals attached to glassfibre or artificial resin reinforced isolator boards 
may only be used for electronic control circuits where the current rating does not exceed  0.1 A. 
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Termination of Conductors 
 
All conductors terminating on meters, fuse holders and other equipment with screwed-on terminals, shall 
be fitted with lugs. 
 
The lugs shall be soldered or crimped to the end of the conductor.  
 
The insulation of conductors shall only be removed over the portion of the conductors that enter the 
terminals of equipment and strands may not be cut from the end of the conductor.  
 
Conductor terminals connected to "KLIPPON", or other approved type terminals need not be soldered or 
ferruled. When more than one conductor enters a terminal, the strands shall be securely twisted together. 
 
Connections to circuit breakers, isolators or contactors shall be installed by one of the following methods: 
 
a ferrule of the correct size. 
 
soldering the end of the conductor, or 
 
winding one conductor strand around the end to totally cover the end. 
 
External cable connections shall be secured by cable glands fixed to gland plates installed within the 
rack/consoles. 
 
Identification of Conductors 
  
Under no circumstances may PVC adhesive tape be used for the bunching of conductors or for the colour 
identification of conductors. 
 
The colour of the insulation material of conductors for all 220 V circuits shall correspond to the colour of 
the supply phase for the circuit and the colour of the insulation material of all neutral conductors for 220 V 
circuits shall be black. 
 
All other conductors, supplying control circuits, etc., shall be coded in colours other than those specified 
above and a colour code shall be devised for the installation of the other conductors that will enable 
positive identification on the wiring diagrams. 
 
BUSBARS 
 
Unless specified to the contrary, busbars shall be manufactured of solid drawn high conductivity copper 
with a rectangular cross-section in accordance with SABS 784 as amended and BS 159 where 
applicable. 
 
Busbars shall be supplied for the following applications: 
 
Distribution of supply voltage. 
 
Connection bars for parallel cubes. 
 
Connection bars for neutral conductors. 
 
Earth busbars. 
 
The maximum allowable temperature of busbars (including joints) carrying full load current in an ambient 
temperature as specified shall not exceed 80°C. 
 
MOUNTING OF EQUIPMENT 
 
Access 
 
All equipment, busbars and wiring shall be completely accessible when the front and/or back panels are 
removed. 
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Space Requirements 
 
In designing control boards or racks, the following requirements shall strictly be adhered to: 
  
A minimum of 75 mm between any piece of equipment and the frame or internal partitioning. This 
minimum space is required above, below and on the sides of the equipment. 
 
A minimum of 75 mm between horizontal rows of equipment. The maximum outside dimensions of 
equipment shall be considered. 
 
Instrumentation 
 
All metering instruments shall be mounted flush in the front panel unless otherwise specified.  
 
In certain instances it may be required that instruments be mounted flush in the door. In these instances 
the back of the metres shall be covered by removable covers of isolating material fixed to the door to 
protect the terminals of instruments and to prevent accidental contact. 
 
Fuses 
 
Fuses for instrumentation shall be mounted in an easily accessible position with a label clearly indicating 
the fuse rating. 
 
Fuse holders shall be mounted semi-recessed in the front panel so that fuses can readily be changed 
without removing the front panel. 
 
FINISH 
 
Paint Finish 
 
Metal components of the framework, panels and chassis shall be finished with a high quality paint applied 
according to the best available method. 
 
Baked enamel, electrostatically applied powder coating or similar proven methods shall be used. 
 
Care shall be taken to ensure that all edges and corners are properly covered. 
 
Baked Enamel Finish 
 
Prior to painting, all metal parts shall be thoroughly cleaned of rust, mill-scale, grease and foreign matter 
to a continuous metallic finish.  
 
Sand or shot blasting, or acid picking and washing may be employed for this purpose. 
 
Immediately after cleaning, all surfaces shall be covered by an electrolytically applied rust inhibiting 
tough, unbroken metal phosphate film and then thoroughly dried. 
 
Within forty eight (48) hours after phosphating, a passivating layer consisting of a high quality zinc 
chromate primer shall be applied, followed by two coats of high quality baked enamel to SABS 783. 
 
The minimum paint thickness after baking shall be 0,06 mm in diameter. 
 
The paint shall have a minimum shock resistance of 25 kg/cm on 1 mm mild steel and a scratch 
resistance of 2 000 grams. 
 
Powder Coated Finish 
 
Prior to painting, all metal parts shall be thoroughly cleaned of rust, mill-scale, grease and foreign matter 
to a continuous metallic finish. 
 
Sand or shot blasting, or acid picking and washing may be employed. 
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The metal parts shall be pre-heated and then covered by a micro-structured paint powder applied 
electrostatically.  
 
The paint shall be baked on and shall harden within 10 minutes at a temperature of 190°C. 
 
The minimum paint thickness after baking shall be 0,05 mm. 
 
The paint shall have a minimum shock resistance of 25 kg/cm on 1 mm mild steel plate and a scratch 
resistance of 2 000 grams. 
 
Colour 
 
The colour used shall correspond to the colour specified in the project specification.  
 
If no colour is specified the colour shall be dark grey, code G12 of SABS 1091 on the outside and white 
on the inside or a light grey code G80 or G54 of SABS 1091 inside and outside. 
 
Should metal hinged panels be used, these shall be finished in a lighter grey colour paint than the 
surrounding framework unless otherwise specified in the project specification. 
 
Should stainless steel type panels be specified, these shall be brushed in 150 grit the grain orientated 
parallel to the side of the console. 
 
Should aluminium type panels be specified, these shall be of the anodised satin finished type. 
 
IDENTIFICATION LABELS 
 
Material 
 
Identification labels shall be installed for all control equipment. 
 
The labels shall be in both official languages. 
 
Engraved plastic or "IVORENE" type labels shall be installed.  
 
The labels shall bear white lettering on a black background or vice versa. 
 
Method of Labelling 
 
Boards shall be supplied with the following labels: 
 
Number and allocation of board - 
 
Example: DB.S-G1 
 
These labels shall be fixed to the outside of the board in a prominent position.  
 
The lettering shall be a minimum of 10 mm high. 
 
In each control board an identification label shall be installed on the front panel stating which equipment 
or group of control equipment is housed in that particular section or subsection of the board - 
 
Example: POWER SUPPLY 24 V DC 
 
Individual control components such as push buttons, switches, relays, contactors, etc., shall each have 
an identification label corresponding to the identification letter and/or code number shown on the 
schematic diagrams. 
 
The function of the equipment and circuits shall be clearly identified. 
 
Flush mounted equipment within doors or front panels shall be identified with labels fixed to doors or front 
panels respectively.  
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The labels for all equipment, installed behind panels shall be fixed to the chassis close to the equipment. 
 
Fixing of Labels 
 
Engraved labels shall be secured by means of brass nuts and bolts or slotted label holders.  
 
A sufficient number of bolts shall be installed to prevent labels from warping.  
 
Self-tapping screws will not be allowed. 
 
EARTHING 
 
The installation shall be earthed properly in accordance with the latest edition of SABS 0142, and the 
by-laws of the local authority. 
 
All earth conductors shall be bare stranded copper conductors or stranded conductors with green and 
yellow PVC-insulation, unless specified otherwise in the project specification. 
 
EARTH CONNECTION 
 
A separate earth connection shall be supplied between the earth busbar in each rack/control board and 
the earth busbar in the main electrical board.  These connection shall consist of bare, stranded copper 
conductors supplied along the same routes as the interconnecting supply cables or wiring.  The size of 
the incoming earth wire shall be in relation to the main incoming power supply conductors complying with 
the requirements of SABS 0142. 
 
Under no circumstances shall general connection points, bolts, screws, etc., be utilised for earthing 
purposes but it will be the responsibility of the Contractor to provide separate earth terminals or clamps. 
 
All earth connections shall be tin-plated and fixed with approved ferrules. The entire connection shall then 
be soldered. 
 
The earth conductors of all sub-circuits shall be connected to the earth busbar of the supply board. 
 
The ends of all metal channels and cable trays containing cables and conductors under load shall be 
earthed to the nearest control board with copper strapping or 2.5 mm2 stranded conductors. 
 
Adjoining rack sections shall be connected at joints with copper strapping or 2,5 mm2 conductors, unless 
the method of joining the racks is sufficient for earth continuity. 
 
All metal conduits shall, where installed by the Contractor, terminate on the rack/boards or junction 
boxes.  
 
Where this cannot be done the conduit end shall be earthed separately with a stranded conductor. 
 
An earth conductor shall be installed in all types of flexible conduit. 
 
The earth conductor shall be connected securely to the metal parts at both ends. 
 
In order to avoid formation of earth loop currents in electronic circuits, printed circuit layouts must be 
designed such that a common earthing track or point is established. 
 
Where digital integrated circuits are used, decoupling of the supply line (VCC) to earth must be done with 
suitable decoupling capacitors at regular intervals to avoid fluctuation of potentials during switching. 
 
Feedback loops in earth potential tracks and stray capacitance between pointed tracks must be avoided 
in radio frequency (RF) in the VHF or UHF spectrum. 
 
Common earthing bars or points should be utilised where banks of electronic equipment are connected to 
function on common banks.  
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These points could either be at "absolute" earth potential i.e. returning to the earth of the input power 
circuits or may be at "floating" earth potential i.e. an earth potential insulated (by making use of an 
insulating transformer from the supply earth potential). 
 
The resistance between the earth electrode and earth on electronic equipment shall be less than 2 ohms. 
 
Any conducting material that has been anodised, e.g. aluminium, may not be used as an earth busbar 
unless special precautions have been taken to ensure that the anodising material has been removed 
where the earthing connections are made. 
 
Connections to electronic equipment must be made using cadmium plated lugs, bolts and nuts fixed to 
properly cleaned and prepared surfaces on the electronic sub-racks or trays. 
 
From the sub-rack earthing point to all the individual earthing points of the electronic equipment, separate 
copper conductors must be installed for each electronic rack. 
 
The conductor size shall be determined according to SABS 0142, must be sufficient for that particular 
rack and must be soldered to the terminal(s) of the edge connector(s) on that rack. 
 
All connections between racks or sub-racks for the conveying of signals in the VHF, UHF or microwave 
frequency range shall be made using co-axial cable with matching impedance. 
 
Terminations of co-axial cable shall be in proper connectors (plugs and sockets) of the BNC or RG8U or 
equivalent type depending on the particular application. 
 
CABLES 
 
Cables shall generally be of the PVC-insulated type, individual cores of multicore cables being identified 
by means of distinctive colouring of the PVC-insulated material of the individual cores. 
 
All cables shall be supplied and installed WITHOUT JOINTS unless written approval has been obtained 
from the Administration. 
 
VOLTAGE RATINGS 
 
All cables shall be suitable for the voltage to be applied between the conductors and between the 
conductor and earth. 
 
All cables to be used in systems with a system voltage between 50 Volt and 500 Volt, shall have a volt 
rating of 600/1 000 Volt. 
 
TERMINATION OF PVC-INSULATED, ARMOURED CABLES 
 
All ends of PVC SWA PVC cables shall be terminated with approved glands ensuring a watertight 
connection between the sheath, gland and equipment.  
 
In cases where copper earth conductors are joined to the armouring, special glands complying to SABS 
150-1970, shall be used. 
 
The glands to be used shall be constructed so that the armouring of the cable is clamped between two 
bevelled cores with a screw-clamp. 
 
The cable gland shall be screwed to the gland plate or equipment and fixed with a locknut. 
 
A neoprene or PVC shroud shall be used to seal the gland and sheath watertight. 
 
Cable cores shall be connected to equipment with suitable lugs. 
 
Exposed armouring shall be covered with bitumen-base paint. 
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CABLES IN FALSE FLOOR AREAS 
 
Cables shall preferably be installed in the false floor space below equipment racks, control boards or 
control consoles if so provided. 
 
Cables shall be installed in groups parallel and adjacent to each other in straight line and/or in groups at 
90° to each other. 
 
Generally the cables shall be installed directly on the concrete floor and groups shall be bound together 
by means of steel straps approximately 12 mm wide. 
 
Groups of cables crossing each other at 90° shall be approximately 50 mm apart vertically.  
 
For this purpose, the Contractor shall supply and install "O-LINE" or similar type cable trays 
manufactured and bent in the shape of a bridge spanning the lower group of cables. 
 
The two cable tray approach section of the bridge shall be inclined at an angle of 30° to the horizontal. 
 
Cable tray bridge sections shall be bolted to the concrete floor at both ends by means of 12 mm diameter 
"RAWL" or similar bolts and nuts. 
 
CABLES FIXED TO WALLS AND VERTICAL DUCTS 
 
Cables to be installed and fixed to walls and in vertical ducts, shall be clamped to galvanised "O-LINE" or 
similar type channels fixed to the wall face.  
 
The "O-LINE" channels shall be installed at vertical distances not exceeding 600 mm and shall be 
secured to the walls by means of "RAWL"-bolts or by means of a self-drilling anchoring system. 
 
Cables shall be arranged parallel and adjacent to each other and each cable shall be supported and fixed 
to the "O-LINE" or similar type clamps. 
 
The size of the clamp (and the corresponding catalogue number) shall be determined from the diameter 
of the cables. 
 
All cables larger than 35 mm2 4-core shall be clamped to the "O-LINE" or similar channel by means of J 
type cleats. 
 
Cables installed on horizontal distribution sections other than in false floor areas shall be installed on 
cable trays. 
 
Cables for the installation of other services including communication systems and other low voltage 
systems (less than 50 V), shall be separated from power cables. 
 
In vertical building ducts, a physical barrier shall be provided between power cables and cables for low 
voltage systems.  
 
Where armoured cables are used for low voltage services, they shall be installed in separate cable trays 
or shall otherwise be at least 1 metre away form power cables. 
 
Where unarmored cables are used for these other services, they shall be installed in separate conduits or 
metal channels. 
 
IDENTIFICATION OF CABLES 
 
All cables shall be identified at both ends and at all joints and as otherwise specified according to a code 
or number system.  
 
These numbers shall appear on the drawings to be submitted when the installation has been completed. 
 
Cables shall be marked with non-deteriorating bands with raised or punched numbers. 
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The marking may be done by means of lettering punched into aluminium foil.  
 
The foil shall be wrapped around each respective cable and bound with aluminium tape. 
 
The cables shall be marked as follows: 
 
At both terminations. 
 
At T-sections or four-way joints of cable trays and/or metal channels. 
 
At entries to vertical ducts should cables extend up and down at the particular point of entry, the cables 
shall be marked directly above and below such a point of entry. 
 
 
INSTALLATION OF CONDUIT SYSTEM 
 
GENERAL 
 
In general, the conduit for interconnecting wiring to various types of outlets for electronic installations 
shall be installed by the Electrical Contractor, unless specified to the contrary in the Project Specification. 
 
Generally all interconnections between boards, consoles, sockets and power distribution equipment shall 
be done by means of PVC-insulated cables. 
 
Conduit and fittings shall in general comply with the requirements of SABS 162, as amended. 
 
OUTLETS 
 
All accessories such as detector outlets, break glass units, microphone input points etc., shall be 
accurately positioned. 
 
It is the responsibility of the Contractor to ensure that all accessories are installed level and square at the 
correct height from the floor, ceiling or roof level as specified.  
 
It shall be the responsibility of the Contractor to determine the correct final floor, ceiling and roof levels. 
 
DRAW BOXES 
 
Draw boxes shall not be installed in positions where they will be inaccessible after completion of the 
installation.  
 
All installed draw boxes shall be pointed out to the Engineer and the positions of all draw boxes shall be 
indicated on the "as installed" drawings. 
 
WALL OUTLETS 
 
Where more than one outlet is connected to the same circuit, the conduit shall be looped from one outlet 
box to the following on the same circuit.  
 
Where a metal channel is used, the conduit may be installed from the channel directly to the outlet box on 
condition that the conductors can be looped from one outlet to the next without making any joints in the 
wires. 
 
CEILING OUTLETS 
 
Where the conduit end is used to support detectors, sirens, loudspeakers, etc., a ball-and-socket type lid 
shall be fitted to the ceiling outlet box in all cases where the conduit from the concrete or ceiling is longer 
than 500 mm. 
 
In all other cases, a dome lid may be used. 
 
Where equipment is specified as ceiling mounted it shall be fixed directly to the draw box, this shall be 
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done by a minimum of two screws screwed to the box or alternatively by screws fixed directly to the 
concrete ceiling. 
 
FLUSH MOUNTED OUTLET BOXES 
 
The edges of flush mounted outlet boxes shall not be deeper than 10 mm from the final surface. 
 
Where this is not the case, an extension box which ends flush with the surface, shall be screwed to the 
outlet box.  
 
This method shall be used in partitions and cladded surfaces. 
 
EXCESS HOLES 
 
All excess holes in draw, distribution boxes, control boards, cable ducts or trunking, power skirting, etc., 
shall be securely blanked off to render the installation vermin proof. 
 
Brass stopping plugs shall be used in conduit accessories. 
 
All conductors shall be installed in conduits, cable channels (trunking) or powerskirting and shall under no 
circumstances be exposed to the atmosphere. Cable channels and powerskirting shall be of metal 
construction unless specifically approved otherwise. 
 
SEQUENCE OF THE WORK 
 
Wiring shall only be carried out after the conduit installation and plaster have been completed, but before 
painting has commenced. 
 
No conductors shall be installed before the conduits have been cleaned of all debris and moisture. 
 
CIRCUITS 
 
Conductors that are connected to different control boards, shall not be installed in the same conduit. 
 
In the case of power distribution, the wiring of one circuit only will be allowed in 20 mm diameter conduit 
with the exception of the wiring between control boards and fabricated sheet metal boxes close to control 
boards.  In this case more than one circuit will be allowed. 
 
LOOPING 
 
All wiring shall be carried out according to the loop-in-system. If a conductor joint is found necessary in an 
isolated case, jointing will only be accepted in cable channels or draw boxes and not in conduits. 
 
Conductor jointing shall be executed by approved ferruling properly covered with heat shrink. 
 
NUMBER OF CONDUCTORS 
 
The number of conductors that may be drawn through a conduit, shall comply with the requirements of 
SABS 0142. 
 
DRAWING IN OF CONDUCTORS 
 
When conductors are drawn through conduit, care shall be taken that they are not kinked or twisted.  
 
Care shall also be taken that the conductors do not come into contact with materials or surfaces that may 
damage or otherwise adversely affect the durability of the conductor. 
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ELECTRICAL EQUIPMENT AND COMPONENTS, ELECTRONIC COMPONENTS AND CIRCUITS 
 
GENERAL 
 
Electronic components such as IC's shall be of a type and model obtainable in the RSA and not 
specifically designed for the equipment in which it is used. 
 
The Contractor shall clearly indicate to the Engineer which of the equipment offered does not comply with 
this requirement before approval shall be granted. 
 
RELAYS 
 
The coil, contacts and operating mechanism of all relays shall be contained in a transparent, dust proof 
enclosure of plastic or other suitable synthetic material. 
 
Relays shall be supplied with plug-in bases of "bakelite" or other insulating material. 
 
Bases shall be fixed to the equipment rack, control board or console frame in a fashion to facilitate 
removal or insertion of the relay and enclosure. 
 
Relays bases shall be fitted with wire-spring type retaining clips to ensure positive relay contact even 
when the relay is subjected to severe vibrations. 
 
Relay contact ratings shall be sufficient for the current drawn through the contacts taking the impedance 
of the load into account. 
 
PUSH BUTTONS 
 
Impulse type push buttons shall be of robust construction and shall be suitably rated for the switching 
duty and for the control functions specified. 
 
The push buttons shall be suitable for flush mounting in control boards, consoles or in outlet boxes in 
walls. 
 
Push buttons shall be fitted with screw-on-retaining rings. 
 
RED push buttons shall generally be used for tripping, stopping or switching of functions and GREEN 
push buttons for starting or switching on functions. 
 
Push buttons installed in walls or on other non-metallic surfaces, shall be mounted in purpose-made flush 
or surface mounted boxes equipped with a mounting plate with slotted holes and a suitable cover plate. 
 
Self-locking type push buttons shall be similar in construction to impulse type push buttons. When such a 
push button is depressed a second time, it shall cancel the original switching state. 
 
Illuminated push buttons, key-operated push buttons, buttons plates, legend plates etc., shall be supplied 
as specified. Economy resistors shall be provided with illuminated push buttons. 
 
Push buttons shall comply with the requirements of the relevant clauses of BS 3955, part 1 or VDE 0660. 
 
Generally switching functions of push buttons shall be indicated by means of symbols or figures engraved 
on the moulded shroud. This shall be the preferred method of identifying the function of push buttons.  
 
INDICATING LIGHTS 
 
Indicating lights to be installed on equipment racks, control boards and consoles shall be similar in 
construction to the shroud of push buttons, and shall illuminate internally when indicating a switching 
state.  
 
The colour of the shroud shall be green and red respectively for indicating an "ON" and "OFF" switching 
state or any other colour specified for a particular control function indication. 
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PROTENTIOMETER TYPE CONTROLLER 
 
Controllers shall be of the quadrant type with linear movement. 
 
Each controller shall be fitted with a scale marked as specified with unit divisions indicated numerically. 
 
The quadrant controller shall rotate about a swivel operating through an arc of approximately 90° with the 
"OFF" position at the bottom end nearest to the operator and the maximum at the top. 
 
 
TESTING OF SYSTEM AND TRAINING 
 
FACTORY ACCEPTANCE 
 
A Factory Acceptance Test of the various components of the systems shall be provided on request. 
 
COMMISSIONING 
 
After installation and run-up, a commissioning and hand- over procedure shall be followed by the Sub-
Contractor to demonstrate proper operation of the system, in accordance with this specification. 
 
TRAINING 
 
The Sub-Contractor shall be required to train technical personnel in the proper operation and 
maintenance of the system.  A total of 4 people will be nominated for this purpose.  Training shall be done 
on site.  Tenderers shall indicate the time allowed for this purpose, but the minimum period acceptable 
will be 1 day. 
 
It is the intention to obtain a very thorough understanding of the system.  To this end, training shall be 
done in three ways: 
 
Formal hands-on training sessions of the operating personnel in system operation, covering all software 
and hardware operational aspects. 
 
During the installation phase, a person will be designated to be closely involved with the  installation and 
commissioning process.  The intention is not to interfere with the Contractors' installation team, but to 
observe in order to obtain the maximum possible information regarding the installation. 
 
Software instruction 
 
During these sessions the operators will be familiarised with the software regarding the generation of 
reports by the system, set-up of analogue limits, modification of displays, configuration, as well as other 
operational requirements, of the software. 

 
DRAWINGS 
 
The specification drawings are in diagrammatic form and are not manufacturing drawings and the 
dimensions given are only sufficient for tendering purposes or to enable the Contractor to complete his 
working drawings.  Due allowance must be made in the tender for such items not shown or detailed on 
the drawings, but which are nevertheless necessary for the proper execution of the Works and operation 
of the system. 
 
The Contractor shall submit for approval: 
 
Builder's Work Drawings 
 
Builder's work drawings shall include positions, sizes and masses of major pieces of equipment, as well 
as all other building requirements such as shelves, cupboards, etc., necessary for the successful 
installation of equipment and operation of the system. 
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Electrical Drawings, such as: 
 
General arrangement drawings of the equipment in the relevant area. 
 
Line Diagrams of each part of the system. 
 
Interconnection Diagrams. 
 
Cable and Equipment Schedules. 
 
All cable routes shall be shown on the site plan drawings. 
 
Two prints of manufacture/erection shop drawings for approval. 
 
The Engineer requires two (2) weeks from the date of receipt to check drawings submitted.  Drawings 
shall be submitted in sufficient time to permit the Contractor to meet his fabrication programme, since no 
claim for extension of the contract will be considered should drawings not be submitted timeously. 
 
It is the Contractor’s responsibility to ensure that all drawings conform to the specification and to correct 
any errors, omissions or deviations.  If Workshop drawings differ from the specification, the Contractor 
shall make specific mention of each deviation in a letter accompanying the submission, giving the 
reasons for the deviations, and any cost implications, if any. 
 
Should the drawing indicate work which does deviate from the specification and is not pointed out, the 
Consulting Engineer reserves the right to amend such Workshop drawings at any stage when the 
deviation is discovered i.e. even after installation, at the Contractor’s expense. 
 
Where it is necessary to consider the building and electrical details of the project when compiling 
Workshop drawings, the Contractor must refer to the detailed Architectural drawings produced by the 
Architect and the drawings of the electrical details produced by the Engineer  Both these sets of drawings 
are in the possession of the Client. 
 
The accuracy and practicability of all shop dimensions necessary for the manufacture and installation of 
the equipment remains the responsibility of the Contractor.  Approval of submitted information shall not 
be construed as a complete check and shall not relieve the Contractor of his responsibilities as defined 
elsewhere. 
 
 
VARIATIONS TO THE CONTRACT 
 
The Sub-Contractor shall, upon a written request from the Engineer, price the variation intended to his 
Works within seven (7) days of such request. 
 
Failing to submit prices to such variations within the stipulated period, may result in them being priced by 
the Engineer and issued officially as variation orders. 
 
The Contractor shall state on his priced variations the extra time required to carry out the work intended.  
Should the Contractor fail to inform the Engineer of extra time required it shall be assumed that such work 
will be carried out within the contract period and no later claim for extension of time will be considered. 
 
The Contractor shall perform no work that involves a cost implication or a variation in price to the original 
contract amount unless the Contractor is in possession of: 
 
an approved variation order. 
 
A letter of definite instruction from the Engineer advising him to proceed without the approved variation 
order. 
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MANUALS AND LITERATURE 
 
At the stage of performance testing, the Sub-Contractor shall submit to the Engineer, three (3) copies of 
maintenance and operating instructions each containing the following: 
 
A full set of electrical drawings of the final installation. 
 
A full set of control drawings of the final installation. 
 
Manuals as detailed in Clause 34. 
 
Test certificates for the installed system. 
 
All Workshop drawings of the system as installed. 
 
Trouble-shooting check list and spare parts list. 
 
All wiring diagrams. 
 
Wiring diagrams are to be correct in every respect and checked before being submitted. 
 
All the above relevant information shall be properly filed and indexed in appropriate files. 
 
 
TESTS AND REPORTS 
 
GENERAL 
 
Where practical according to the discretion of the Engineer, complete electronic and other control units 
shall be assembled in the Workshop for preliminary tests.  This shall be done to check whether the 
equipment complies with predetermined set values and shall produce certain predetermined set results.  
It is in the interest of the Contractor to notify the Engineer when the installation reaches various stages of 
completion in order that he may inspect the installation and point out any discrepancies.  These 
inspections shall be considered informal and under no circumstances will they in any part or in whole 
invalidate the requirements of the specification.  Any costs incurred in correcting discrepancies shall be to 
the Contractors account.  
 
PRE-FINAL INSPECTION 
 
A pre-final inspection of the installation shall be made at the Contractors request at least seven days prior 
to the official testing and acceptance of the installation once the installation is, in the Contractor’s opinion, 
complete and ready to operate.  After this pre-final inspection the installation must be set into trial 
operation.  The installation shall only be deemed ready for official acceptance subject to its having 
maintained the specified performance without any failure for a period of seven consecutive days.  Upon 
completion of the installation and the trial run, the Contractor must conduct tests and submit the results to 
the Engineer for evaluation before requesting the Engineer to take first delivery of the entire, or any part, 
of the installation.  The Engineer shall be informed 7 days in advance prior to the actual tests being done. 
 
FINAL ACCEPTANCE 
 
On the day of the first delivery inspection, the Contractor shall be ready and fully equipped to repeat the 
tests in the presence of the Engineer.  The system will be considered for acceptance only after 
satisfactory tests of the entire system has been accomplished by a representative of the Contractor in the 
presence of the Engineer.  The Contractor shall provide on-site services of an authorised technical 
representative of the manufacturer/s, to supervise all connections and fully test all devices and 
components of the complete installation as installed.  The Engineer shall witness all tests conducted by 
the Contractor or the manufacturer/s in accordance with the final acceptance test plan.  Properly 
calibrated standard test equipment shall be utilised to complete tests that shall confirm the compliance of 
the complete system with the requirements of the specification. 
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WARRANTY 
 
All equipment and wiring supplied and installed under this specification shall be warranted from inherent 
mechanical or electrical defects for a period of 12 (twelve) months. 
 
 
GUARANTEE OF INSTALLATION 
 
The Contractor shall guarantee that the entire system complies with the major applicable codes and 
standards, as well as with the specified and implied qualities and that the operation of the system shall be 
proper and faultless. 
 
The Contractor shall guarantee all system components in hardware and software and the whole of the 
installation against any defect of materials or workmanship for a period of 12 months (one year) after 
acceptance of the installation. 
 
During the stated period of guarantee the Contractor shall replace free of charge all components failing or 
malfunctioning.  However, system components damaged or stolen on site prior or after installation by 
negligence of the client shall be exempted from this guarantee. 
 
 
CONTRACTOR’S LIABILITY IN RESPECT OF DEFECTS 
 
Any defects or faults which may appear within 12 months from the date of completion of the installation 
due to materials or workmanship not being in accordance with the specification shall be made good by 
the Contractor within such period as may be determined by the Engineer 
 
Should the Sub-Contractor fail to rectify the defects or faults within the predetermined period, the Client 
shall be entitled to rectify such defects or faults or to arrange for the rectification thereof and to recover 
from the Contractor any damages and costs as a result of the Contractor’s failure to comply with these 
terms. 
 
 
MAINTENANCE 
 
The Contractor will be required to maintain the complete system in good working order for a period of 
twelve months after the installation has been taken over.  The Sub-Contractor shall supply free 
maintenance during the one year guarantee period inclusive of spares and labour.  The maintenance 
shall include standard maintenance during normal working hours (08:00-17:00) at three months intervals 
and a 24-hour service on request. 
 
After the lapse of this twelve months period, the Sub-Contractor may be required to enter into a 
prolonged maintenance agreement in the form of a maintenance contract for a further period of one 
calendar year.  The agreement will initiate before one calender year, and may subsequently be renewed 
for yearly periods. 
 
The Contractor shall prepare and submit a pro-forma maintenance and service contract  The contract 
shall be a formal service agreement signed by an authorised employee and shall include the monthly cost 
of the services to be provided and to what extent the price quoted will be subject to variation. 
 
The service contract shall include the following minimum provisions: 
 
To provide regular scheduled preventive maintenance and service of at least one man-day per three 
months period, i.e. at least four man-days per year, by trained service representatives of the Contractor 
or suppliers. 
 
At each visit which shall be arranged in advance with the Client, a record of all maintenance carried out 
shall be kept.  The time and date of visits shall be entered in a logbook, kept by the Client. 
 
To check the mechanical soundness of all parts. 
 
To replace all defective parts. 
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To clean all equipment. 
 
To carry out a thorough system check with the use of all the testing equipment and instruments required.  
A detailed report comparing the system performance at the time of testing and at the time of handing over 
shall be prepared and handed to the Client along with comments. 
 
To comment on improved system reliability and system design changes as it becomes available from the 
manufacturers, enabling the Client to keep up with the latest trends. 
 
Entering into a prolonged maintenance and service contract shall in no way invalidate the one year 
guarantee and maintenance as stated above.  
 
The Contractor must state the details in the schedules of this specification for the cost of the year 
maintenance, the prolonged maintenance over the following year period and over five years after the 
prolonged maintenance period has expired. 
 
The Contractor shall keep adequate stocks of spares for the equipment offered, for a minimum period of 
ten (10) years and the submission of a tender will imply that the Contractor guarantees adequate stock 
for the minimum period. 
 
 
REPAIR OF FAULTS 
 
The Sub-Contractor shall respond on site within four (4) hours after notification of a system fault.  The 
corrective action or maintenance shall, if necessary, occur during normal working hours immediately 
hereafter. 
 
The technical staff and spares required for this fault rectification shall preferably be locally available in 
Kimberley and proof of this arrangement shall be supplied at tender stage. 
 
MATERIALS AND PACKING 
 
The successful Contractor is urged to order materials as early as possible as he will be held responsible 
for any delay in the delivery thereof.  The Contractor shall be responsible for packing all materials and 
goods in a manner that will ensure that no damage thereto occurs in transit. 
 
 
CERTIFICATE OF COMPLIANCE FOR ELECTRICAL INSTALLATION 
 
On completion of the electrical parts of the installation, the Sub-Contractor must issue a certificate of 
compliance to the client as described in the Machinery and Occupational Safety Act, Act No. 6 of 1983 of 
the RSA (as amended). 
 
 
ELECTRONIC EQUIPMENT 
 
All equipment must be protected from damage or faulty operation resulting from external factors such as 
static electricity, induced voltages, magnetic forces, radio waves, lightning, etc. in accordance with SABS 
requirements (Note must be taken in particular of SABS 03 and 03 A with regard to lightning protection).  
All electronic equipment inputs from power points, telephone wires, antenna feeder cables and data or 
signal lines, must be provided with in-line protection.  The products of manufacturers that carry the SABS 
mark or that have CSIR approval, must be used (Examples hereof are ZAPTRAP, CLEARLINE, COPA 
AND IRENCO). 
 
Equipment sensitive to interferences and spikes in electrical power, variance in the voltage and frequency 
as normally occurs and which is inevitable in the electricity distribution network and the municipal supply 
to the building, must be equipped with the necessary stabilisers, over and under voltage protection 
equipment, suppressers, etc.  Equipment must be manufactured and installed (inter alia be provided with 
suppressers), so that it shall not cause any interference in respect of other equipment, or have an effect 
on the working thereof.  Fully installed equipment/systems must meet SABS requirements in so far as 
interference is concerned that may arise as a result of this equipment  (Static electricity, induced 
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voltages, magnetic forces, radio waves and sound levels are included herein).  The Contractor must 
submit full explanations of his methods in order to comply with all the aforementioned.  The onus is on the 
Contractor to provide proof after installation that the applicable standard or specified values have been 
complied with and any adjustments/additional equipment shall be for his own account. 

 
 
SPECIAL EQUIPMENT 
 
Any special instruments, equipment, software, components or terminations that may be required during 
calibration, initiation or programming/reprogramming, must be provided as part of the contract. 
 
 
ELECTROMAGNETIC COMPATIBILITY 
 
As the buildings will house a conglomeration of equipment together with radio frequency equipment, the 
Contractor must design electromagnetic compatibility into the system and ensure that the one system 
shall not affect the other adversely when operating, e.g. when a hand-held two-way radio is used it should 
not interfere in any way with the rest of the equipment. 
 
 
MAKING GOOD 
 
The Contractor shall be responsible for making good of all damages, disturbances to the building 
installations, finished surfaces and other services or trades, which he or his employees may have caused.  
The Contractor will be responsible for keeping the areas where installation work is performed tidy.  The 
Contractor shall remove from the site all rubble and litter resulting from the installation of the system. 
 
 
MANUALS 
 
Deviations or alternatives under this heading may be offered after consent has been given by the 
Engineer.  Each type of equipment/system must be issued with three full sets of manuals in English. 
 
Each set must contain the following sections and information: 
 
The equipment and function must be identified. 
 
The working thereof must be described in full. 
 
The prescribed and acceptable conditions of usage. 
 
All applications and procedures must be set out in full. 
 
The function and operation of all controls, indicators and adjustable components must be described. 
 
Components with factory codes, or marked in any other way unclearly or in a manner not well known, 
must be given with generally available equivalents. 
 
Complete electric circuit diagrams, functional diagrams and explanations of components as well as 
programming of components must be provided. 
 
Any special installation/mounting or initiation procedures must be explained. 
 
An abridged version of the abovementioned, or stated otherwise, a "Quick reference guide" hereof, aimed 
at the end-user, must be provided in a durable plastic cover along with every system/item of equipment. 
 
Comprehensive fault detection procedures and diagrams must be provided on both use and maintenance 
levels. 
 
This information must enable any suitably qualified technician to undertake urgent repairs and/or 
maintenance of the equipment. 
 



 

25 
 

 
WORKMANSHIP 
 
The contract shall be executed with the best workmanship in a workmanlike manner to the satisfaction of 
the Engineer.  Should any material or workmanship not be to the satisfaction of the Engineer, it shall be 
rectified at the cost of the Contractor and all rejected material shall be removed from site.  The Contractor 
shall be responsible for the correct and complete erection of the installation.  Inspection by the Engineer 
shall not release the Contractor from this responsibility. 
 
Before the installation is handed over, the Contractor shall ensure that all paint surfaces are clean and 
undamaged.  Final coats of paint may be applied on site immediately prior to completion. 
 
 
TRADE NAMES 
 
Tenderers are asked to take note that where trade names and reference to catalogues appear in this 
specification, this is for the purpose of determining a standard for the materials needed.  If approved 
material is used other than that tendered on, price adjustments shall be made and amendment 
instructions be issued so as to confirm such adjustments. 
 
 
COMPLETION OF CONTRACT 
 
The contract will only be considered complete when all the conditions and requirements stipulated in this 
document and the following have been carried out: 
 
The work completed to the satisfaction of the Engineer and the Employer. 
 
The system commissioned and functioning as intended by this document. 
 
All operating and maintenance manuals and drawings, as specified, have been submitted and approved. 
 
All commissioning results have been submitted, checked and approved by the Engineer. 
 
Only when the above requirements have been fulfilled will the issuing of a completion and acceptance 
certificate be considered. 
 
Should the Contractor, in the opinion of the Engineer, unnecessarily delay the completion of the Works, 
the Employer reserves the right to make use of the Works beneficially without any recourse from the 
Contractor.  Such action will in no way implement the commencement or alter in any way the guarantee 
period. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

26 
 

PART 2-DETAIL PROJECT SPECIFICATION 
 
 
1. GENERAL 

 
The complete installation shall comply with the requirements of this Specification.  Should any 
differences or contradictions exist between other parts of this Specification and the Standard 
Specification, then the latter shall take preference. 
 
This Specification, called the Project Specification, forms an integral part of the Contract Documentation 
and covers the detail requirements regarding material, equipment, installation, testing and 
commissioning of the complete installation.  It shall be read in conjunction with The Bill of Quantities and 
The Drawings.  Any contradictions shall be referred to the Engineer for final ruling. 
 
The installation shall be carried out entirely by the Electronics Contractor and shall manage all 
the specialist installations and ensure all installations are in working order. The Electronics 
contractor will be a sub-contractor of the Principal Contractor (Builder), and will be appointed by 
the Principal contractor.  
 

2. SCOPE OF WORK 
 
The scope of work is for the supply, delivery, installation, testing, commissioning and handing over in 
good working order of a fully functional and approved Access Control System, CCTV, Fire Alarm 
System, Telephone and Data System, Building Management System , Court Recording Technology 
System, PABX System ,X-Ray Machine , Walk through Metal Detector Machine and a Public Address 
System for the new the Keimoes Magistrates Court. 
 

3. EXTENT OF WORK 
 
The extent of the work includes the supply and installation of all equipment, peripherals, software and 
sundries necessary for the proper completion of the installation, although not specifically mentioned or 
specified, encompassing: 
 
The supply and installation of all cabling, wiring, connectors, distribution frames, mounting brackets, 
etc., and all the equipment required by the Contractor to install a complete and neat installation to the 
Engineers approval, but exclude all conducting, outlet boxes and sleeves indicated on the relevant 
drawings. 
 
The supply and installation of all material and equipment that is not specifically stated in this 
Specification, but which is nonetheless necessary to execute the Contract in accordance with the 
requirements of this Specification, site conditions, regulations, statutes, codes of practice and standard 
practice which are applicable to the installation. 
 
3.1 Access Control & Security Installations: 
 
The supply, installation and wiring of all the components of an Access Control System, including: 
 

i. Biometric Card Combination Unit Readers 
 

All readers on the system shall be capable of making intelligent access decisions 
and logging transactions, even if temporarily disconnected from the controller by the 
use of non-volatile memory in the readers.  No loss of data shall be experienced 
during power failure.  The system shall allow or deny access to the area according to 
the access rights of the cardholder.  Disc readers shall be installed at all the 
entrances as shown on the drawings.  Door switch push buttons shall be installed at 
Control Points as shown on the drawings.  All reader controlled doors shall 
unlock in case of fire. 
 

ii. Magnetic Operated Door Locks  
 
Magnetic operated door locks shall be installed at all the doors where Access 
Control is required.  Both the double doors shall have double magnetic door locks, 
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hence having controlled access through both doors, as indicated on the drawing.  At 
all other double doors, only one door shall have a magnetic door lock.  These locks 
shall be interfaced with the Fire Control System, hence all controlled doors 
shall be opened automatically in case of a fire.  
 

iii. Computer Hardware and Software 
The system shall be able to cater for the installation of all computer hardware and 
software necessary to execute the Contract in accordance with the requirements of 
the Employer. 
 
 

iv. Court Recording Technology System (CRT) 
 
The supply and installation of CRT system for two court rooms’, the system shall 
conform to the Department of Justice specification attached.  
Only authorised JAVS installers shall supply and install the CRT system, refer to list 
of approved specialist contractors that forms part of this contract. 
 
 

v. Intercom , Voice Evacuation  
 
 
The supply and installation of a standard 2 way intercom systems as indicated on 
drawings at the prison drop off area . 
 
Supply and installation of paging microphone equipment as indicated on drawings. 
 
 

vi. CCTV Installation 
 
Supply and install high quality CCTV equipment (cameras, monitors and cabling) 
complete as indicated on drawings and bill of quantities. 
 
The interfacing of the CCTV system with the Building Management system 
complete. 
 

vii. X-Ray Machine 
 
The supply and installation of checkpoint security: Small Baggage and Parcel 
Inspection. System shall have a tunnel opening of 60.0 x 40.0 cm. The unit shall 
offer a compact design with increased dimensions to enable a wider range of 
placement and screening of more diverse objects. 
 
The unit shall have 160 kV generator which provides crisp, high  
resolution images with advanced software and superior processing technology. 
 
The unit shall feature, 6 Color imaging that enables operators to view screened 
objects in 6 colors, with each color correlating to a specific range of Atomic Z-
Numbers. 6 Color Imaging enables operators to achieve optimal material 
identification.   
 
 
General Specifications 
• Tunnel Size:    60.0 cm x 40.0 cm   (W x H)       
• Dimensions:    142.0 cm x 84.9 cm x 125.5 cm  (L x W x H)     
• Conveyor Speed:       23 cm/s Forward or Reverse 
• Conveyor Height:       72.5 cm from Floor 
• Conveyor Capacity:   165 kg Evenly Distributed Load 
• Construction:             Custom stainless steel frame / panels 
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Technical Specification 
• Sensitivity:                40 AWG Typical, 38 AWG Standard 
• Spatial Resolution:   1.0 mm Horizontal, 1.0 mm Vertical 
• Steel Penetration 1:  39 mm Typical, 37 mm Standard 
• Contrast Sensitivity:  24 Visible Levels, 4096 Grey Level 
 
X-Ray Generator Specification  
• Voltage:       160 kV Operating at 150 kV 
• Tube Current:     0.7 mA 
• Cooling:     Sealed Di-Electric Oil Bath with Forced Air 
• Duty Cycle:    100%, No Warm-Up Procedure Required 
• Beam Direction:    Diagonally Upward 
• Detector:           1152 Channels in an L-Shaped Array 
 
Computer Specification 
• Processor:    Intel Core2 Quad, 2.66 Ghz, 1333 MHz 
• Memory:       2 GB RAM at 1333 MHz 
• Storage:       2T  HDD 
• Video Card:  256 MB Video Card, Dual Digital Display 
• Platform:       Windows  
• Backup:        Uninterrupted Power Supply (20 min) 
 
Video Specification 
• Display Type:           Single 19” LCD Color Monitors 
• Display Resolution:  1280 x 1024; 24 bit/pixel Color 
 
Environmental Specification 
• Operating Temperature:   0°C - 40°C \ 32°F - 104°F 
• Humidity:                          Up to 95% Non-Condensing 
 
Standard Specification 
• 6 Color Imaging     
• Image Review (100 Images)  
• 9 Quadrant Zoom       
• Manual Bitmap Archive  
• Atomic Z-Number Measurement   
• Material Discrimination 
• Auto Image Archiving (50,000 Images)   
• Multi-Tier Accessibility 
• Baggage Counter       
• Network Ready 
• Color and Black / White Imaging   
• Organic/Inorganic Imaging  
• Continuous Scanning     
• Operator Training Program 
• Continuous Zoom 2x to 32x     
• Picture Perfect  
• Density Alert       
• Print Image Capable 
• Edge-Enhancement Imaging    
• Pseudo Color 
• Geometric Image Distortion Correction  
• Real-Time Image Manipulation 
• High Penetration Function     
• Real-Time Self Diagnostics 
• Heavy Duty Roller Casters     
• Reverse Monochrome 
• Image Annotation       
• Vertical Zoom Panning 
• 24” LCD Monitors 
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• ASTM 10 Stepwedge/ASTM F0792-01E2 Test Case 
• Climate Variable Operating Kit 
• Entry / Exit Roller Tables, 0.5 m increment 
• Extended Image Archiving (100,000 Images) 
• Foot mat Operator Interlock 
• Local Language Support (Arabic, Chinese, French, Spanish, and more) 
• Radiation Meter 
• Remote Configuration 
• Screener Assist Threat Detection Software 
• Supervisor Workstation 
• Suspect Search Station 
• Threat Image Projection Software 
 
 

viii. Walk-Through Metal Detector Machine 
 
Supply and install of a Walk-Through Metal Detector. 
The walk-through metal detector shall accurately identify ferrous and non-ferrous 
weapons utilizing superior target detection. 
 
The unit shall be equipped with a Digital Signal Processor (DSP) which offers 
greater sensitivity, noise immunity, metal discrimination, detection uniformity, and 
overall product reliability. The metal detector shall pinpoint targets the left, centre 
and right side of the body from head to toe. 
 
The walk-through metal detector shall detect the smallest metals regardless of 
shape or orientation. 
The unit shall have a LED light columns on the exit side of the walk-through to 
directly locate the threat object. 
 
The unit shall have pacing lights with symbols “Wait” or “Proceed” for timed 
precision. 
 
The unit shall have a counter that tracks the number individuals that have passed 
through the detector, alarm rates, and calculates alarm percentage. 
 
The unit shall have analogue and digital filtering, that eliminates potential electrical 
interferences from the environment to ensure detection accuracy when the unit is 
placed in close proximity to the x-ray machine. 
 
General Specifications 
• Interior Dimensions:  58.4 cm x 76.2 cm x 203 cm (D x W x H)  
• Outer Dimensions:   58.4 cm x 88.9 cm x 221 cm  (D x W x H)  
• Construction: Scratch Resistant Laminate Heavy Duty Aluminium 
 
Standard Features 
• 22 Screening Programs 
• 33 Pinpoint Zones 
• Analogy and Digital Filtering for Inference Supervision  
• Audio / Visual Alarm 
• Control Outputs 
• Digital Signal Processor (DSP) Based Technology  
• Directional counter with multiple settings 
• Entry Pacing Lights 
• Key Lock Security and Multi-Tier Access Codes 
• Meets IP 55 IEC Standard 
• Overhead Control Unit – LCD Display, Alarm Lights, LED Bar   Graphs and Control 
Touchpads Battery Back Up Module  
• Control Monitor Analyser (CMA) 
• Desktop Remote Control with Zone Indication 
• Floor Mount Kit 
• Flat Test Piece (FTP) 
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• Operational Test Piece (OTP) 
• Remote Control 
 
 
Health And Safety 
• Meets electrical safety and compatibility requirements for CE,   FCC, CSA, IEC (CB 
certification), ICNIRP and IEEE  
• Meets RSA and International regulatory requirements for        electromagnetic 
safety  
• Research indicates no adverse effects on pregnancy or medical devices 
 
Environmental 
• Operating Temperature:   -4º F (-20º C) to +140º F (60º C) 
• Humidity:    Up to 95% Non-Condensing 
 

3.3 Fire alarm:  
 

i. The supply and installation of a Central Fire Detection System (multi state addressable type), 
connected to the relevant break glass units, smoke detectors, heat detectors, sirens, etcetera.  
A LCD display unit that can display the room description of each detector or break glass unit 
shall form part of each Detection Panel, in the area as indicated.  The detection of devices in 
all the buildings shall be operated from one Main Control Board in the Security Server Room. 
The system shall be a Category P1 system. 

 
ii. The supply and installation of a fire resistant, two-core transmission medium (PH30), 

connected to the detectors or break glass units. 
 

iii. The supply and installation of a fire resistant, two-core transmission medium (PH30), 
connected to the sirens, etc., enabling an audible alarm during a fire condition. 

 
iv. The interfacing of the central fire detection control board with the fire doors, as to automatically 

close all the fire doors, when a fire detection device is activated. 
 

v. The interfacing of the central fire detection control board with the Access Control System, as 
to allow access through all the controlled doors, when a fire detection device is activated. 

 
vi. The interfacing of the central fire detection control board with the Building Management 

System. 
 

vii. The supply and installation of heat-, optical smoke detectors, break glass units and sirens, as 
indicated on the drawings. 

 
viii. The supply and installation of a printer at the Fire Detection Control Board. 

 
ix. The testing, commissioning and handing over of all the systems that form part of this Contract. 
 
x. Supply and Install RF link to Upington Fire Department. 
 

xi. Removing of existing equipment (sensors, brake glass units, ect.) where required. 
 

xii. Supply and Installation of site plan / block plan adjacent main fire panel in control room. Plans 
shall be in a frame with glass protection. 

 
xiii. Issuing a fire safety log book with the system 

 
xiv. Ensuring the fire detection installation is compliant with South African standards by issuing a 

FSIB compliance certificate to the Engineer. 
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3.4 Building Management System 

  
Design, supply and install a Graphics application programme. The programme shall include a 
create/edit function and a runtime function.  An unlimited number of graphics definition files shall be able 
to be generated and executed.  The graphics shall be able to display and provide animation  and  
monitored  points  and  conditions  based  on  real-time  data  that  is  acquired, derived or entered.  
 
Graphics shall be compiled by the BMS specialist for all the systems listed in the bills of quantities. 
 

3.5 Telephone and Data Installation:  
 
The supply and installation of a VOIP PBX system complete with MAN system, IP telephones and 
Switchboard. 
Rerouting of existing TELKOM lines from existing court to new building.  
Supply and install CAT7A FUTP wiring and RJ45 outlet points. 
Supply and install WIFI AP devices. 
 
 

4. GENERAL REQUIREMENTS 
 

Tenderers shall supply full detail of the equipment software and system offered at Tender Stage and 
shall make full allowance for the design, supply, wiring, installation and commissioning of the total 
systems.  Approval of equipment shall only be considered after samples have been approved and/or a 
working installation inspected.  The cost of this inspection shall be for the Contractors account. 
 
For calculating his Tender Price, the Tenderer must take the following into consideration: 
 
[i] It is essential that a layout showing the equipment positions and any changes that the Sub-

Contractor requires, shall be submitted for approval within one week after the Tender has 
been awarded.  Changes at a later stage required by the Contractor, due to bad planning at 
this point in time, shall be for his own account. 

 
[ii] During the time of installation there will be a number of other Contractors and workers on site 

and Tenderers must make ample allowance for co-ordination with others. 
 

[iii] Unless otherwise specifically stated or arranged between the Contractors, all conduit, trunking, 
ducting, sleeves for cables, wire ways, etcetera shall be supplied and installed by the 
Electrical Contractor except for the last 1.5meter to the device. 

 
 
5. WORKING DRAWINGS AND TECHNICAL INFORMATION 

 
5.1 GENERAL 
 

Only the main equipment and devices have been shown on the drawings and specific wiring or 
cabling between equipment has not been shown and is the Sub-Contractor’s responsibility to 
determine and price. 
 
It shall be the responsibility of the Contractor to ensure that the method of installing wiring or 
cabling, and the wiring used, between the equipment shall optimise the use of such equipment 
and that the optimum parameters specified can be obtained. 
 

5.2 SUBMITTALS DURING TENDER PERIOD 
 
All Tenderers shall submit the following information with their Tenders: 
 
{a} Shop drawings showing the dimensions (size) and configurations of all equipment in 

the spaces allocated to these equipment. 
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{b} Any information that may have a direct effect on the Architectural or Structural 

features of the building, which features may upon the proposal of the Contractor, is 
subject to modification. 

 
{c} Certification of ISO compliance for the equipment and cabling that will be used 

during the execution of the Contract. 
 
{d} Brochures and specifications of all equipment offered for the execution of the 

Contract. 
 
{e} Brochures and specifications of all software offered for the execution of the Contract. 
 
{f} Full details regarding the proposed training to be given on the hardware, software 

and the operation and maintenance of the systems. 
 
{g} A letter of compliance, also indicating which of the items offered does not comply 

with this Specification, and what the differences are and the implications thereof. 
 

5.3 SUBMITTALS DURING CONTRACT PERIOD 
 
The Contractor shall submit complete documentation showing the type, size, rate, style, 
catalogue number, manufacturer's names, photos, and/or catalogue data sheets for all items 
offered, enabling the Engineer to ensure compliance of the equipment with this Specification. 
 
This information shall be submitted to the Engineer within fourteen (14) calendar days after 
award of this Contract and shall be subject to his approval. 
 
Equipment must not be ordered without this approval. 
 
Furthermore, the Contractor shall submit for approval the complete layout of the entire system, 
showing wiring and all equipment. 
 
All equipment proposed as equal to that specified herein, shall conform to the standards 
herein. 
 
For equipment other than specified, the Contractor shall supply proof that such substitute 
equipment does in fact equal or exceed the features, functions, performance and quality of the 
specified equipment.  However the Engineer shall have the final decision of acceptance and 
his decision shall be final. 
 

5.4 SUBMITTALS ON COMPLETION OF THE INSTALLATION 
 
Detail "As-Built" transparent drawings of each part of the complete installation shall be 
submitted to the Engineer on completion of the installation. 
 
Such detail drawings shall include complete and fully dimensional drawings of the equipment, 
full schematic diagrams of all circuits, terminal numbers, resistance values, capacities of all 
equipment, supply voltages, component characteristics and values, block diagrams and line 
diagrams, etc. 
 
Three user manuals as specified in this Specification, bound in hard cover ring binders, shall 
be submitted to the Engineer on completion of the installation. 
 

5.5 APPROVAL OF DRAWINGS 
 
The approval of drawings shall not relieve the Contractor of his responsibility to supply the 
installation according to the requirements of this Specification, or to obtain the highest quality 
of craftsmanship possible. 
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6. ENVIRONMENTAL CONDITIONS 

 
The installation shall operate satisfactorily in the following environmental conditions: 
 
Average monthly maximum temperature  :  38°C 
(Summer condition) 
 
Average monthly minimum temperature  :  3°C 
(Winter condition) 
 
Absolute minimum temperature   :  -5°C 
 
Absolute maximum temperature   :    42°C 
 
Altitude above sea level    :  800m 
 
(The aforementioned figures are the prevailing outside weather conditions) 
 

7. SUPPLY VOLTAGE 
 
The Low Voltage power distribution system in the building will be a 400/231 Volt ± 10%, 50 Hz AC 
supply. 
 
All the equipment offered shall be able to function at this Voltage and at these tolerances. 
 
All the equipment associated with the system shall be able to operate from the Low Voltage power 
distribution system for twenty-four hours per day, without overheating or degradation. 
 

8. SITE AMENITIES 
 
The Sub-Contractor shall provide and maintain temporary sheds and offices for site accommodation 
and storage facilities and should allow for all costs in this Tender, including the storage and safe 
keeping of materials, as well as insurance against loss or damage.  These sheds must be removed on 
completion of the Contract.  The Sub-Contractor will be responsible for removal of all own waist and 
rubbish, etc. during the scope of the contract. 
 

9. CONTRACT MANAGEMENT 
 
The Sub-Contractor shall provide adequate Contract Management and supervision during the 
installation, implementation and training period. 
 
The Contract Management shall at least include: 
 
[i] The provision of a full time Contract Manager for the management of employees during the 

complete installation, implementation and training period. 
 
[ii] Supervision over the implementation of the systems. 
 
[iii] Daily on site support until the system is operating effectively. 
 
[iv] Weekly progress reports, including reports on items and incidents that may affect the 

implementation of the systems. 
 
[v] Arrangements for and the training of the Employer’s personnel. 
 

10. QUALITY CONTROL OF MATERIAL 
 
All materials shall be the best of their respective kinds described in the Specification and shall in every 
way be suitable for the purpose for which they are intended to be used. 
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All materials and equipment supplied shall fully comply with the requirements laid down in this 
Specification and the latest editions of the relevant SABS, BS, IEEE, CCITT, EIA, ISO and DIN 
specifications, or as otherwise specified. 
 
Any item not complying with the following shall be substituted with an approved new component at no 
cost to the Employer, the acceptance or rejection of such work being determined by the Engineer. 
 
The Contractor shall maintain adequate and effective quality control standards while manufacturing or 
installing the specified equipment. 
 
The Engineer shall have the prerogative of inspecting the equipment in the Contractor’s factory or on 
site, or to call for Manufacturer's test certificates of such equipment at any reasonable time.  The 
Engineer shall ensure accuracy of dimensions, completeness, configuration, quality of workmanship, 
correct identification, proper use of and type of materials, equipment used and finishes to equipment. 
 
Samples of all equipment must be submitted for approval before installation is commenced. 
 
Such approval shall not relieve the Contractor of his responsibility for design, detail and dimension and 
shall in no way exonerate him from his liability to carry out the work in accordance with the terms of the 
Contract and Specification. 
 
All such samples may be retained until completion of the Contract.  All such samples must have labels 
securely attached thereto, designating the Contract by name and number, the name of the Contractor 
and any further relevant information. 
 

11. WORKMANSHIP 
 
The Sub-Contractor shall only employ competent Technicians and Artisans to erect the installation on 
site. 
 
The Sub-Contract shall be executed with the best workmanship in a workmanlike manner,  to the 
satisfaction of the Engineer. 
 
The Sub-Contractor must maintain a high quality of workmanship and the Engineer shall be in full 
control to determine whether the installation or individual portions thereof are acceptable or not. 
 
The Sub-Contractor shall be informed, in writing, should the equipment or workmanship not be to the 
satisfaction of the Engineer and thus not acceptable.  In such a case the Sub-Contractor shall replace 
the equipment and/or perform the remedial work immediately, at the cost of the Sub-Contractor.  All 
rejected material shall be removed from site. 
 
The Engineer may, upon request of the Contractor, visit existing installations or prototype assemblies in 
the factory to determine that the workmanship is of the required standard. 
 
If required, the Contractor shall provide the Engineer with equipment or facilities to examine all 
equipment and if necessary, test this equipment, to preclude malfunctioning of the equipment. 
 
The Sub-Contractor shall be held liable for all damage to other services and if such damage is not 
repaired to the satisfaction of the Engineer within a reasonable period, the Engineer shall be entitled to 
appoint another Sub-Contractor to repair such damage and debit the account of the Sub-Contractor. 
 

12. COMPETENCY OF WORKMEN 
 
The Employer reserves the right to call upon the Sub-Contractor to remove any Workman or 
Representative whom, in his opinion, is incompetent or whose presence would have a deleterious effect 
on the progress of the Works. 
 

13. TRAINING OF OPERATORS 
 
A suitable qualified person, preferably one who has been involved with a similar installation, or the 
installation on site and who is conversant with the Afrikaans language, shall train and instruct operators 
employed by the Employer in operating the installation. 
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Such a person shall be available to instruct and train the persons involved by means of lectures and 
practical instructions on site for a period of one day minimum, commencing two days before the 
commissioning and handing over of the installation. 
 
The Contractor shall supply full details of the proposed training to be given on all hardware and software 
as specified in this specification detailed as follows in the Bill of Quantities: 
 
[i] Cost per person 
[ii] Duration of the course 
[iii] Course outline 
 
The training cost shall cover training for two (2) persons on the premises of the Employer. 
 
The Contractor shall supply additional training and support for any problems and questions asked by the 
trained personnel during the one year guarantee period. 
 

14. TRAINING OF TECHNICAL PERSONNEL 
 
If so instructed by the Employer, then a suitable qualified person, preferably one who has been involved 
with a similar installation, or the installation on site and who is conversant with the English and Afrikaans 
language, shall train and instruct technical personnel employed by the Employer in maintaining the 
functionality of the installation at the end of the guarantee period. 
 
Such a person shall be available to instruct and train the persons involved by means of lectures and 
practical instructions on site with regards to operation, routine maintenance and inspection of the 
installation for a period of two days minimum, commencing two days before the commissioning and 
handing over of the installation. 
 
Irrespective of the above, the Contractor shall perform revision training of the Technical Personnel six 
months after acceptance of the installation and the first training session.  The Contractor shall determine 
whether the personnel are familiar with and adequately trained to utilise the installation fully and submit 
a report after this revision training to the Employer. 
 
The Technical and 3 sets x Operational Manuals to be supplied by the Sub-Contractor must be 
explained fully to the personnel. 
 

15. GENERAL REQUIREMENTS OF THE SYSTEMS 
 
15.1 EQUIPMENT MANUFACTURERS 
 

All references to Manufacturers, Supplies, model numbers and other pertinent information 
herein is intended to establish minimum standards of performance, function and quality. 
 
Equivalent equipment from other Manufacturers or Suppliers may be submitted for that 
specified, providing the submittals are of the same or higher quality, standards and 
performance, and conforms to this Specification. 
 

15.2 EQUIPMENT AND MATERIAL REQUIREMENTS 
 
All equipment and material shall be new and unused. 
 
All equipment and material shall be designed for continuous duty without undue heating or 
degradation of function or performance. 
 
All equipment, materials, accessories, and other facilities covered by this Specification or 
noted on the Contract Drawings, shall be the best suited for their intended use and shall be 
provided by a single manufacturer or, if provided by different manufacturers, recognised as 
compatible by both manufacturers (written proof/statement shall be provided by the 
manufacturers). 
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15.3 TERMINOLOGY 
 
The functions of the equipment or components of the equipment shall be indicated by means 
of identification labels. 
 
Identification shall preferably be in the form of universally accepted symbols. 
 
The terminology shall be in the English and Afrikaans language. 
 
The Sub-Contractor shall submit a complete schedule of symbols and/or terms of the 
identification of equipment to the Engineer for approval, before any labels are engraved and 
installed. 
 

15.4 ENGRAVING OF LOOSE EQUIPMENT 
 
All loose equipment and tools supplied under this specification shall be indelibly engraved in a 
suitable position with the words ‘Keimoes Magistrates Court’. 

 
 

16. ACCESS CONTROL 
 

16.1 GENERAL 
 
This Specification is for the supply, delivery, installation, testing and commissioning of an 
Access Control System associated with the New Keimoes Magistrates Court.  Where it 
deviates from any of the specifications listed or accepted as general practice, those deviations 
must be brought to the Engineers attention at Tender Stage. 
 
 

16.2 BASIC SYSTEM 
 
The Access Control System shall basically consist of the following: 
 
{a} Control panel / PC, magnetic door locks, biometric readers and all other devices as 

indicated on the drawings and schedules. 
 

NOTE: The system shall be capable of communicating with a desktop computer, 
which shall be installed under this Contract, to monitor movement of staff. 

 
16.3 SYSTEM REQUIREMENTS 

 
The following are the basic system requirements, which requirements are the minimum and 
not exhaustive: 
 
{a} The system needs to function properly so that proper access control can be 

accomplished in a sensible and logical way, without disruption of the flow of people 
entering or leaving the building. 

 
{b} The system shall be designed in such a way that it is simple to operate and that no 

adjustments shall be required after installation. 
 
{c} The equipment shall be manufactured in the RSA and all replacement equipment 

shall also be available in the RSA.   
 
{d} Equipment offered shall have been installed in the RSA in a similar installation as the 

one specified, and shall have operated reliably and satisfactory for at least one year. 
 
{e} All components for the system offered and installed shall be guaranteed to be 

available for a period of at least 10 years from the date of the Contract.  A certificate 
of guarantee to this effect shall be submitted by the Supplier of such components, 
before ordering.  
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16.4 EQUIPMENT SPECIFICATION 
 
This Specification is only for the major items of equipment incorporated in the system, as 
applicable. 
 
16.4.1 Biometric/Card Reader Unit 
 

16.4.1.1 Multiple On-line Readers 
 

 
16.4.1.2 Biometric/Card Reader Mounting 

 
 
 The reader shall cover the flush mounted round wall outlet box.  

Tamper-proof fixing screws or other approved fixing methods 
shall be employed to hold the reader in position. 

 
 Readers mounted on surface of hollow, metal structures such 

as door frames, mullions or partitions shall be fixed by means of 
special clamp devices, which form part of the reader, or by 
means of drilled and tapped tamper-proof fixings. 

 
 Cables leaving readers through back plates or hollow metal 

enclosures shall be protected with properly fitting grommets or 
other approved chafe protecting devices. 

 
 Readers shall be installed at a maximum height of 1200 mm 

above finished floor level when mounted on a vertical surface. 
 

 Readers shall be mounted in the immediate vicinity of the strike 
position of single doors and in a position next to double doors, 
on the strike side leaf of the double doors. 

 
 The final mounting position of Readers must, however, be 

determined on site, taking site conditions into consideration. 
 

 External readers shall have a weather proof casing protecting 
the reader from the elements. 

 
16.4.1.3 Power Supplies of Readers 

 
 The power supply for readers shall be in the form of low voltage 

supplies from a power pack placed in the ceiling void above the 
relevant door.  Separate 230 Volt or other supplies will not be 
available at the reader positions. 

 
16.4.1.4 Passive readers (Pre-programmed by Manufacturer) 

 
 The reader shall be suitable for the pre-programming of data 

therein by the Manufacturer, to be read later by the readers 
specified and as such, the readers shall be supplied by the 
same Manufacturer. 

 
16.5 Electromechanical Locks 

 
16.5.1 General 

 
This item is for the supply, installation and commissioning of all the Access Control 
Equipment associated with the doors of the Keimoes Magistrates Court, as indicated 
on the drawing, and includes the electro mechanical locks and all other equipment 
required to ensure a first class installation. 
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Tenderers should take note that it is a specific requirement that the Sub-Contractor 
shall provide full installation details to the Engineer and shall, at all times, ensure 
that the locks and other associated equipment are installed to his requirements and 
to the satisfaction of the Engineer. 
 

16.5.2 Types and Sets 
 
Security locks shall comprise the following lock types and lock sets only and shall be 
left-handed and/or right-handed to suit the door swings determined by the Sub-
Contractor on site. 
 
16.5.2.1 Monitored double bolt mortise lock 

 
A lock type comprising a mortise lock fitted with double, spring-loaded 
bolts, one bolt (normally the smaller bolt) being a latch bolt for the main 
bolt.   
 

16.5.2.2 Reader Lock 
 
A magnetic lock system comprising of: 
 
(a) an acceptable lock, fitted internally with a solenoid or 

operating in combination with an electrically operated striking 
plate; 

 
(b) a reader mounted at the door at a maximum height of 

1200 mm from the finished floor level.  
 
 

16.5.3 Construction 
 
The lock set shall be suitable for flush housing in the doors or frames supplied by 
others and shall not have any sharp edges or protrusions which can damage a 
person's clothing, hands or arms. 
 
No components or part of the lock set shall be held in position by means of epoxy or 
contact adhesives. 
 
Samples of lock types shall be submitted to the Engineer, for analysis, testing and 
acceptance PRIOR to the manufacture of any of these lock sets for this Project.  
Only written acceptance by the Engineer will be valid. 
 
Failure to submit samples may result in rejection of equipment. 
 
The housing shall be of robust construction, consisting of welded or pressed steel of 
adequate thickness. 
 
A front cover plate is incorporated in the lock set housing construction, the cover 
shall be fixed to the lock set base plate by means of tamper-proof screws.  The 
cover plate shall also be monitored by means of an internal micro-switch, which shall 
activate an alarm upon removal of the cover plate whilst the lock is in service. 
 
The lock shall have an extended double cylinder of sufficient length so that the lock 
can be key operated from both sides of a standard door. 
 
The withdrawing action of any bolt in a locking device, whilst being operated by 
means of a operating lever shall not be dependent on any spring-loaded device. 
 

16.5.4 Wiring 
 
The wiring in the lock set shall be neatly grouped and bound with spiral wiring 
harness binding and harness straps. 
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Loose wiring or wiring which can be disturbed when the casing is opened, is not 
acceptable. 
 
Wiring in the lock shall be of the PVC covered, stranded, multi-core (automotive) 
type and shall comply with SABS 150 and shall be of 0.5 mm2 minimum core size.  
Solid core wires are not acceptable. 
 
The wiring tails which exit from the lock set shall be terminated in male crimping lug 
and shrouded ends so that wires on site can be terminated in female shrouded 
crimping lugs, so as to avoid the cutting of wires when a lock set is removed for 
maintenance purposes. 
 
Wire ends shall be numbered with ring labels and a legend disc fixed to the lock set 
shall define the function of each wire. 
 
The operating voltage of the lock set shall be clearly marked on the legend disc. 
 
The Contractor shall be responsible for all wiring and cabling work associated with 
this Contract. 
 
 

16.5.5 Wiring Loops 
 
The electrical wiring between the lock or lock set on the door and the end box on the 
wall adjacent to the door frame shall run in a wiring loop of flexible tubing. 
 
The one end of the wiring loop shall be suitably terminated for attaching it by means 
of screws to the surface of the door, over the opening where the lock or lock set 
electrical wiring emerges from the door. 
 
The other end of the wiring loop shall terminate in a standard round outlet box, which 
shall be mounted flush with the wall, adjacent to the door frame. 
 
The electrical wiring from the lock or lock set shall be without joints, shall run inside 
the wiring loop, and shall terminate in a suitably sized connection block in the outlet 
box. 
 
A concealed type wiring loop between the hinged edge of the door and the inside 
edge of the door frame may be used.  In this case the round outlet box shall be 
mounted flush with the wall. 
 
The wiring loop type, the method of termination of the loop on or in the wall and the 
door, and the connection block in the end box shall all be acceptable to the 
Engineer. 
 

16.5.6 Electrical and Electronic Component Assemblies 
 
The electronic equipment circuit boards shall preferably be manufactured in the RSA 
and replacement unit shall be available off the shelf in the RSA.  Equipment of which 
only a single unit has been imported or manufactured, will not be acceptable. 
 
Equipment must be assembled in such a way that maintenance can be easily 
undertaken. 
 

16.5.7 Fixing of Locks to Building Elements 
 
Locks shall be mortised into standard, security and fire resistant doors.  It shall not 
be possible to remove the lock from the door without first removing the front portion 
or cover plate of the lock set casing. 
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Fixings shall be robust and it shall be possible to remove the lock only with proper 
tools, after the lock has been isolated at the Control Panel.  Any forced removal of 
the lock or lock set shall set off the alarm circuit and/or damage the lock beyond 
repair. 
 
Locks and auxiliary equipment shall be mounted as shown on the drawings.  Where 
the monitor facilities are required on site for the monitoring of remotely placed locks, 
the necessary conduits and wiring shall be installed by Access Control Contractor 
from the lock position to the particular monitor panel as detailed, in principle, on the 
drawings. 
 
The Employer will determine the quantities and types of keys for the locks and lock 
sets on site to enable the Authorised User of the system to unlock alarm escape 
locks, and also to allow the Authorised User of the system to cancel any alarms, as 
specified earlier herein. 
 
Each lock shall be supplied with one set of keys, but master key facilities shall be 
available. 
 
Lock sets and any auxiliary equipment for the locks shall be fitted to the doors 
concerned strictly to the Specification of the lock and lock set supplier. 

 
All lock sets shall be marked permanently on the lock set housing with the following 
information: 
 
{i} Serial number 
{ii} Year of manufacture 
 

The supply voltage rating shall be marked on the circuit terminal legend disc inside the lock set casing. 

 
 

17. INTERCOM AND VOICE EVACUATION SYSTEM 
 

17.1 GENERAL INFORMATION 
 

This part of the Specification is for the supply, delivery, installation, testing and commissioning of 
an Intercom and  Voice Evacuation System, and must be read in conjunction with the Standard 
Specification.  Where it deviates from any of the Specifications listed, or accepted as general 
practice, those deviations must be brought to the Engineer's attention at tender stage.  Tenderers 
must take note of the following:   
 
a) Control shall be from the Server Room as indicated on the drawing. 
 
b) No wiring shall be surface, except where agreed upon with the Engineer.  All conduit shall 

be provided by the Electrical Contractor. 
 

c) Distribution boxes shall be provided if and where required. 
 

d) The electronic equipment shall be installed in one free standing equipment rack.  All this 
equipment shall be suitable for rack mounting with front access to the necessary controls. 

 
e) The amplifier unit/s shall be manufactured in such a way to enable installation thereof in a 

standard 483 mm rack manufactured of extruded aluminium. 
 

f) The console shall be properly ventilated and shall be dust, vermin and tamper proof.  
 

17.2     BASIC SYSTEM 
 
The Intercom and Voice Evacuation System shall basically consist of the following: 

 
{a} PA amplifiers, fully equipped with evacuation signal generator, microphone pre-amp, 

volume control, etc., powerful enough to drive the loudspeakers that are offered to 
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the required sound level, with the building filled to capacity and with a background 
noise of at least 70 dbA. 

 
{b} Wall and ceiling mounted loudspeakers. 
 
 
 

17.3     SYSTEM REQUIREMENTS 
 
The following are the basic system requirements, which requirements are the minimum and 
not exhaustive. 
 
{a} The system needs to function properly so that the evacuation signal can be heard 

clearly at any place in the building, 10 dB above an ambient noise of 70 dbA.   
 

{b} Speakers shall be spaced so that speech is clearly audible along the escape routes 
above a background noise of 70 dbA. 

 
{c} The system shall be designed in such a way that it is simple to operate, that volume 

adjustments should not be critical to prevent feedback and should not require 
adjustment after installation. 

 
{d} The frequency response of the system shall be between 170 Hz and 15 kHz, with no 

more than 3 dB fluctuation at the output power specified with 400 Hz as reference. 
 

{e} At full power and at a rating 3 dB lower, the harmonic distortion shall not exceed 1% 
with 1 kHz as reference. 

 
{f} The hum and noise level shall not be audible at any output and shall not exceed 

minus 60 dB at the output power specified. 
 

{g} The working potential of all cables and conductors on the output circuits of amplifiers 
shall be 100 V RMS balanced to earth, for full modulation. 

 
{h} All microphone cables and conductors on the input circuits of amplifiers shall be of 

the double conductor, double screened type, shall be balanced to earth and of an 
impedance that matches the equipment. 

 
{i} The brightness of all indication lamps shall be such that they are clearly visible under 

normal ambient lighting conditions.  The voltage at the terminals of each lamp shall 
not exceed the rated voltage of the lamp under working conditions. 

 
{j} The equipment shall comply with the relevant requirements of SABS SV 106, but 

need not bear the SABS mark. 
 

17.4     EQUIPMENT SPECIFICATION 
 
17.4.1      GENERAL 

 
This Specification is for the major items of equipment incorporated in the system as 
applicable, and should be read in conjunction with the Drawings. 
 

17.4.2      AMPLIFIER 
 
The amplifier/s shall be power amplifiers  
 
These units shall be in accordance with the following minimum, general 
requirements: 
 
{i} Rack - mountable. 
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{ii} 240 W RMS output power at 100 V into a 42 ohm load (Note: not music 
power) 

 
{iii} Freq. Response : 40Hz - 16 kHz ± 2 dB at 20% and 80% of rated 

output. 
 
{iv} Distortion : Less than 1% at rated output at 1,000 Hz. 
 
{v} S/N Ratio  : 80 dB  
 
{vi} Output to be short circuit protected. 
 
The amplifier/s shall be capable of delivering an output power of 40% higher than the 
power required to drive all loudspeakers, as specified.  
 
Provision shall be made to adjust this value to an optimum level to suit the 
environmental conditions on site. 
 
The output circuitry shall not be damaged if the load is changed between open and 
short circuit, or if one of the conductors of the wiring system is connected to earth. 
 
The hum and noise level at the output power specified shall not be audible and shall 
not exceed -75 dB.   
 
It is the sole responsibility of the Tenderer to ensure that the number of amplifiers 
offered is correctly sized for their specific application. 
 

17.4.3    SWITCHING MODULE 
  
This shall be a rack mountable unit equipped with all the required switching circuitry, 
or may form part of the amplifier/s.  Basic requirements are as follow: 
 
{i} Input : 4 Inputs ie Microphone, Siren module, fire alarm & 

background music (Radio/Tape Deck/CD) 
 
{ii} Output : 3 Zones, individually or in any combination, and also an 

“All Call” selection. 
 
{iii} Selection : Controlled from the desk mounted, remote microphone 

units,, positioned as indicated on the drawings. 
 

The power loss through this switching panel shall be less than 1 dB and shall be 
accomplished by utilising solid state driven relays. 
 
The CD, tape deck or radio set shall be supplied by others. 
 

17.4.4     CONTROL UNIT 
 
This item is for a desk mounted control unit, located at the point from where all the 
control functions shall be selected. 
 
The control box shall be neat in appearance and constructed to blend in with the rest 
of the PA equipment. 
 
Before any construction commences, the Contractor shall submit neatly, 
professionally prepared layout drawings and wiring diagrams for approval. 
 
The control unit shall be equipped with: 
 
{i} On/off key-switch with "Power On" light. 
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{ii} Input selector switch for Microphone, Siren and background music 
positions. 

 
{iii} “All Call” and zone selection push buttons for 18 zones. 
 
Switching from one position to the other shall not be heard over the 
loudspeakers. 
 
The cable for the control wiring from this unit to the equipment rack shall terminate in 
a screw-on multi plug on either end and shall have at least 500 mm slack.  Only a 
coded, stranded, multi-core cable shall be allowed. 
 
 

17.4.5     LOUDSPEAKERS 
 
As it is the sole responsibility of the Tenderer to provide a system ideally suitable for 
these applications, the following requirements regarding the loudspeakers shall not 
be regarded as exhaustive, but as minimum requirements only.  However, any 
deviations from these requirements shall be clearly indicated at tender stage. 
 
{i} The speakers shall be small, dust proof, indoor type loudspeakers ,flush 

mounted in suspended ceilings (200 mm max deep), or surface mounted 
against ceiling slab. 

 
{ii} The speakers shall be mounted at positions as decided by the Contractor, 

so as to ensure good sound quality and uniform sound distribution. 
 
{iii} To determine the optimum speaker positions, Tenderers are allowed to 

take scale measurements from the attached drawings.  However, should 
there be any uncertainty, the Engineer shall be contacted at tender stage. 

 
{iv} The loudspeakers shall be capable of producing a SPL of 90 dB at 1m. 
 
 
HORN SPEAKERS SHALL NOT BE ALLOWED. 
 
Speakers shall have a frequency response of not worse than 160 - 10,000 Hz. 
 
A 100 Volt line shall be used throughout and each speaker shall be equipped with a 
high quality transformer and shall be adjusted to provide the required SPL for the 
position where the loudspeaker is installed. 
 

17.4.6     EVACUATION SIGNAL GENERATOR 
 
This signal generator shall produce the standard 2-tone "whoop and wail" evacuation 
signal.  The evacuation tone shall only be heard once the power to the control base 
is turned on and the siren position selected. 
 

17.5       WIRING   
 
Wiring of the speakers shall be in a loop system to ensure that a break in the line shall not 
have an effect on any loudspeaker i.e. the circuit shall be fed from both ends. 
 
Cabling to the loudspeakers shall be with stranded, high quality, two core 1.5mm² PVC cable 
with positive polarity indication markings.  Wires shall not be soldered onto loudspeaker 
terminals, but shall be made off by crimping wiring terminals onto the wire, which shall then 
terminate onto the loudspeaker terminals. 
 
No T-offs shall be allowed. Only approved connector blocks may be used, which shall be 
neatly installed in the conduit outlet box behind the speaker. 
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Cables shall be adequately sized to ensure a volt drop of less than 5% at full power, ie not 
less than 95 V at any speaker terminal at 1 000 Hz. 
 
 
 

17.6       INSTALLATION 
 
The equipment shall be placed on shelves in the Server Room, where indicated on site.  
Cabling between the control base amplifiers shall be neat and tidy.  Slack shall be allowed for 
to enable equipment to be withdrawn out of their positions for maintenance purposes. 

 
17.7       TESTING AND COMMISSIONING 

 
After installation, the total system shall be tested in the presence of the Engineer.  The 
Contractor shall supply all test equipment as requested by the Engineer for these tests.  
 
The test shall consist of at least the following: 
 
{a} Syllable Articulation Test:  This test shall be conducted to determine the degree of 

understanding and shall consist of a syllable articulation test in which 100 syllables 
shall be pronounced at random and the number of correctly heard syllables, in 
various positions along the escaping routes, shall be recorded.  A percentage 
syllable articulation of less than 70% at 30%, 60% and 100% volume shall not be 
accepted. 

 
{b} Siren Test:  This test shall be conducted at the same volume settings as for the 

speech test and the siren should be heard clearly throughout the building, with 
special attention given to isolated places, such as toilets, archives , store rooms, etc. 

 
 

18. FIRE ALARM SYSTEM 
 
The system shall be a commonly known "Addressable System", ie with addressable detectors 
and break glass units. 
 

18.1 SYSTEM REQUIREMENTS 
 
The following are the basic system requirements, which are the minimum and not exhaustive. 
 

a) The system needs to function properly, so that a fire in any place in the building 
can be detected before it gets out of hand and before extensive damage is 
caused. 

 
b) Detectors shall be optimally spaced and break glass units positioned for easy access 

along escape routes, while audible and visual sirens shall be spaced for total 
coverage. 

 
c) The system shall be designed in such a way that it is simple to operate and that no 

adjustments shall be required after installation. 
 

d) The equipment shall be manufactured in the RSA and equivalent replacement 
equipment shall also be available in the RSA.   

 
e) Equipment shall have been installed in the RSA in a similar installation as the one 

specified and shall have operated reliably and satisfactory for at least one year. 
 

f) All components for the system offered and installed shall be available for a period of at 
least 10 years from the date of the Contract.  A Certificate of Guarantee to this effect 
shall be submitted by the Supplier of such components, and supplied to the Employer. 
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g) If the system offered is software driven, then the software program shall be burnt into 
EPROM, after all parties agree that the system is operating in a satisfactory manner.  
Backups of software shall be supplied to the Employer, for future use.  

 
h) Devices shall be grouped into zones as indicated on the fire engineers drawings and 

each zone shall be wired separately.  A wiring fault in one zone shall thus not disable 
any other zone or device throughout the building. 

 
18.2 SYSTEM OPERATION 

 
18.2.1 ACCESS CODES 

 
The system shall be designed to operate at 4 security levels.  These levels are defined as 
follows: 
  
Level 1:  No access code required - normal operator functions 
Level 2:  Access code required - maintenance functions access 
Level 3:  Access code required - commissioning functions access 
Level 4:  Access code required - supervisor functions access 
 
Access codes shall be allocated and entered into the panel by the Supervisor, who shall have 
the ability to change codes at any time.   Facilities shall be provided for entering operator 
names against each access code. 
 

18.2.2 OPERATION 
 
The system shall be designed to operate with the minimum of operator training. Basic fire 
alarm functions shall be completely self-explanatory, and shall be understood by a person with 
no training.  The occurrence of a fire alarm shall indicate all relevant text and zone information, 
without Operator intervention. 
 
Neither the operation of a fire or fault signal, nor a keyboard operation carried out by an 
Operator, shall inhibit or delay in any way the receipt of additional alarms. 
 
Should any part of the system be isolated, disabled, or placed in maintenance mode, a lamp 
on the front of the panel shall illuminate to indicate the abnormal status of the system. 
 

18.2.3 FIRE OPERATION 
 
An alarm received from a fire sensor or other device shall cause the following actions to occur 
immediately: 
 

a) Common Fire lamps to illuminate 
b) Zone/super zone lamp to illuminate 
c) Display to indicate in text: 

(i) FIRE 
(ii) Zone Number 
(iii) Detector Number 
(iv) Exact location 

d)   Panel buzzer to sound continuously 
e)   Common sounders to operate 
f)    Zone sounders to operate  
g)   Required control functions to operate 
h)   Remote text or lamp displays to operate 
i)   Graphics computers to indicate alarm status 

 
 Pressing the "Accept" key must silence the alarms, except the panel buzzer, which 

must sound intermittently for 0.5 seconds, every 20 seconds. 
 

 Pressing the "Reset" button shall reset the system to normal monitoring status.  
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 Should an alarm condition still exist after resetting, the above sequence of events 
shall be repeated. 

 
18.2.4 FAULT OPERATION 

 
A fault signal received from a fire sensor or other device, or from the panel or battery charger, 
shall cause the following to occur immediately, where appropriate. 
 

a) Common Fault lamps to illuminate 
b) Zone/super zone lamp to illuminate 
c) Display to indicate in text: 

(i) FAULT DESCRIPTION 
(ii) Zone Number 
(iii) Detector Number 
(iv) Exact location 
 

      d)   Panel buzzer to sound continuously 
      e)   Common sounders to operate 
      f)    Required control functions to operate 
      g)   Remote text or lamp displays to operate 
      h)   Graphics computers to indicate alarm status 
 

 Pressing the "Accept" button must silence the alarms.  The visual alarms are to 
remain.  In the event of more than one fault signal occurring simultaneously, then the 
text display must rotate between the alarms. 

 
 Should a fire alarm occur while a fault is displayed, then the fire alarm must replace 

the fault signal, which must restore after the fire alarm has reset. 
 

 Pressing the "Reset" button shall restore the system to normal.  Should a fault 
condition still exist, then the above sequence of events shall be repeated. 

 
18.3 SOFTWARE CONTROL 

 
18.3.1 GENERAL 

 
The system shall at all times be under software control.  
 

18.3.2 AUTO CONFIGURATION 
 
Upon switch-on, the System shall, automatically and without manual intervention, go into a 
fully operational status.  Automatic configuration shall include: 
 

a) Be fully functional (Fire and Fault) 
b) All device addresses present to be recorded in memory 
c) All device types to be recorded in memory 
d) Devices to be automatically calibrated 
e) Common fire lamps must operate 
f) Common sounder outputs (2) must operate 
g) Common fault output must operate 
h) Display must operate 

 
18.3.3 MANUAL PROGRAMMING 

 
Additional configuration data in order to tailor the system to the specific application must be 
able to be programmed into the system.  It shall be possible to program the system via the 
panel keypad, and by means of an external computer.  In both cases, it shall be possible to 
save the program to disk. 
 

18.3.4 STORAGE OF SOFTWARE 
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All software, both the operating program and the configuration data, shall be held in solid state 
memories.  In particular, software shall not be held on magnetic tapes, disks, or any device 
requiring mechanical moving parts. 
 

 
 
 
 

3.4.1 OPERATING PROGRAMS 
 

The operating program must be held in permanent, non-volatile, read-only, EPROM 
memory, which shall not be erasable or alterable.   Each EPROM shall be 
permanently labelled with a part number, and a version and issue number, which 
shall be traceable to a software manual.  The operating program shall provide all 
auto-start and self-programming features to provide an operational system, without 
any manual programming, as described above. 

 
 

3.4.2 CONFIGURATION DATA 
 
All Configuration data shall be stored in non-volatile, EPROM read-only memory, 
which can be electrically erased for editing purposes.  The EPROM used shall retain 
all programmed data, even when the system is completely powered down. 
 
Printed circuit mounted batteries, such as lithium cells, for retaining memory 
contents, are not acceptable.  All configuration data must be able to be edited 
through the keyboard. 
 

18.4 ADDRESS LINE 
 

18.4.1 POLLING SYSTEM 
 
The Fire Detection System is to incorporate a polling system, which polls each sensor 
individually and transmits information from each sensor to the Control Unit, or instructions from 
the Control Unit to each sensor. 
 
The panel software shall make all decisions based upon the information received from each 
sensor and line device.  No sensor or other line device shall make alarm decisions on its own. 
 
The panel is to instruct each sensor or line device in an alarm state to switch on it's LED and, 
where applicable, it's remote LED.  Even when a sensor is in alarm state, it shall continue to 
send variable information to the control unit, indicating changes in the smoke or heat level. 
 
The idle value of each sensor shall be individually monitored and updated at regular intervals 
by the panel software, in order to compensate for contamination and environmental conditions. 
 
System polling time shall be 3 seconds or less for each complete scan of all devices attached.  
Polling time shall remain at a fixed time, irrespective of the number of devices attached to a 
line.   The panel software must be able to send self-test instructions to each fire sensor, and 
monitor the results. 
 

18.4.2 SENSOR WIRING 
 
A 2-wire circuit shall be used for power and communication between the panel and the 
sensors.  Up to 127 sensors and line devices must be able to be connected to each line.  It 
must be possible to add additional devices anywhere in the line at a later date, without 
affecting the addresses of existing sensors, or existing system configuration. 
 
The wiring shall be arranged as a class "A" return loop and the system must be able to feed 
from both ends of the loop in the event of a wiring fault.  The circuit must be able to accept 
tee-off's with full monitoring. 
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Field wiring must be protected from open and short circuits by means of line isolators.  These 
isolators must sense a short circuit, and disconnect the portion of line with the wiring fault.  Up 
to 16 line isolators must be able to connect with each line. 
 
The system must be able to operate with up to 3000 metres of 2-core wiring.   This represents 
a total of 6,000 metres of individual conductor length.  Wiring must be screened, and must be 
sized to comply with the Systems Manufacturer's requirements.  All screens must be 
continuous, and must be earthed at the control panel only.  
 
The System Manufacturer shall provide a Wiring Manual, and the Tenderer shall prove that 
the proposed wiring complies with the system requirements. 
 

18.4.3 SYSTEM CONTROL 
 
All communication shall be under the control of the control panel, 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. 
 

18.4.4 DEVICE ADDRESS 
 
Each device on the address line shall be uniquely identifiable by the Control Unit.  This must 
be achieved by pre-setting the address of each device by means of a dip-switch. 
 
Removal of a sensor head or base from the ceiling shall not affect any other sensors in the 
system, which must continue to function normally.  The dip-switch is to be a sealed unit, with 
self-cleaning, gold-plated contacts, and rated for the life of the system. 
 
It shall be a positive action lever switch and to ensure long-term reliability, shall be located in 
the sensor head.   
 
The address setting must be unaffected by distortion caused by uneven ceilings, and must be 
guaranteed to retain it's address for the life of the system.  
 
A dual-tab system must be used with the address of each sensor being labelled on both the 
sensor head and base, arranged so that it is possible to see at a glance that the head and 
base match. 
 
 

18.4.5 DEVICE IDENTIFICATION 
 
The identification of each type of address unit and each type of sensor (i.e. ionisation sensor, 
heat sensor, sprinkler switch, etc.) must be transmitted to the panel on each polling scan. 
 

18.4.6 DEVICE STATUS 
 
The condition of each sensor or other line device, including the state of it's circuit, it's 
calibration and the level of contamination must be transmitted to the panel on each polling 
scan. 
 

18.4.7 NUMBER OF DEVICES IN ALARM 
 
There shall be no limit to the number of devices which may be in alarm simultaneously. 
 
When a sensor is in alarm, a led in its base shall flash.  In this state, its variable analogue 
output must continue to function, and it shall continue to report its analogue status to the 
panel. 
 

18.5 SYSTEM FEATURES 
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18.5.1 ALARM DECISIONS 
 
All alarm decisions shall be taken by the Control Panel, after checking the data from each 
device several times.  No decisions shall be taken by any sensors. 
 
Fire alarm response times for automatic sensors must be less than 10 seconds.  Manual call 
points must cause a response in 3 seconds. Fault and maintenance signal response times, 
including pre-alarm decisions, must take between 20 and 100 seconds, depending upon the 
type of event being monitored. 
 
It must be possible to program an alarm verification feature to individual sensors or devices.  
In these cases, the above times are from the verification of the alarm. 
 

18.5.2 DEVICE SENSITIVITY 
 
Sensitivity of each sensor is to be individually adjustable from the Control Panel. 
 
Four levels of adjustment are required for each device.  All sensitivities shall comply with the 
requirements of specifications BS5839, BS5445, and EN54. 
 
 

18.5.3 ALARM VERIFICATION 
 
A facility shall be provided in the panel software for applying an Alarm Verification Feature 
(AVF) to individual sensors, zones of sensors, or globally to all sensors. 
 
Upon receipt of an alarm, the AVF shall check that the alarm remains for 20 seconds before 
confirming it. 
 
The default state shall be "AVF off". 
 

18.5.4 AUTO CALIBRATION 
 
The system shall check and automatically adjust the calibration of each analogue sensor on a 
regular basis, to compensate for changes caused by environmental contamination, voltage 
fluctuations, and ageing.  This action shall take place every 24 hours and shall ensure that the 
sensitivity of each device remains constant, even when contaminated. 
 
When the maximum calibration adjustment of a sensor is reached, the panel must indicate a 
"Maintenance Required" signal for that sensor.  The type, calibration, sensitivity and status of 
each sensor must be able to be displayed at the panel on the LCD display. 
 

18.5.5 SENSOR SELF-TEST 
 
Analogue sensors shall incorporate a built-in, self-test function, which can be activated by the 
Control Panel.  Every 24 hours, all sensors must be instructed to carry out the self-test routine. 
 
The self-test feature in the sensors must be so arranged that it simulates the ingress of 
smoke, and causes the sensor to respond appropriately.  The panel is to monitor the result 
from each sensor, and pass or fail each unit based upon a software algorithm.  
 
The test shall involve the operation of all active components in each smoke sensor, and must 
not use secondary components reserved for the test function, as this would defeat the purpose 
of the test.   After the test is done, the panel must print out a list of any devices which failed 
the test.  Reporting on devices, which passed the test, is not required. 
 
Manual initiation of the self-test via the panel keyboard shall be possible. 
 
 

18.5.6 LINE MONITORING 
 
Addressable lines shall be monitored for short circuit, open circuit and earth leakage. 
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A single open circuit shall result in all devices continuing to operate normally, with the panel 
indicating a line fault. 
 
A single short circuit shall cause a maximum of 20 devices (sensors or call points) in the 
system to be disabled, with all remaining sensors functioning normally.   This is to be achieved 
by the use of line isolator units.  The panel must indicate a line fault, and must report the 
addresses and location of the disabled devices. 
 

18.5.7 LINE ISOLATORS 
 
Line isolators shall be located at intervals on the sensor line.  In the event of a line short 
circuit, the isolators on each side of the short must open, and isolate the faulty section of 
wiring. 
 
The system shall be able to support up to 16 line isolators per loop. 
 
All isolators shall be under software control.  In maintenance mode, it must be possible to 
open or close isolators manually from the panel for test purposes. 
 
 

18.5.8 PANEL CAPACITY 
 
The capacity of each address line shall be 127 addressable devices.  These shall be input 
devices, such as smoke sensors, or output devices, such as sounders or relays. 
 
The capacity of the Central Control Panel shall be four (4) lines, providing up to 508 
addressable devices.  It must be possible for panels to be interconnected to provide additional 
lines, as required.   Each panel must support up to 512 addressable programmable switched 
outputs.  These shall be either voltage-free contacts, solid-state outputs, or 24 Volt monitored 
sounder outputs, or a combination of these types. 
 
It shall also be possible for one satellite panel to control the outputs in another satellite panel. 
 
 

18.6 DEVICE TYPES 
 
Control units shall be able to accept the following addressable devices on the address lines. 
 

a) Ionisation smoke sensors  
b) Optical smoke sensors     
c) Heat sensors    
d) Break-glass "call-point" units  
e) Line relays  
f) Line sounder drivers  
g) Interface units  
h) Line isolators  
i) Conventional detectors  
j) Extinguishing Gas control unit   
k) Very early warning Smoke detectors  
l) Linear beam smoke detectors   
m) Ionisation sensors - Intrinsically safe 
n) Heat Sensors - Intrinsically safe 
o) Interface units - Intrinsically safe 
p) Manual call points - Intrinsically safe 

 
18.7 DEVICE IDENTIFICATION 

 
During initial start-up, the panel must automatically identify every device on the address lines 
and record this information in memory.   The following devices must be recognised by the 
panel: 
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a) Ionisation sensor (analogue) 
b) Optical smoke sensor (analogue) 
c) Heat sensor (analogue) 
d) Break-glass "call-point" unit 
e) Sprinkler flow switch 
f) General interface 
g) Security interface 
h) Conventional detector interface 
i) Gas control unit 
j) Very early warning Smoke detectors 
k) Line relays 
l) Linear beam smoke detectors 
m) Line sounder drivers      
n) Ionisation sensor (analogue) - Intrinsically safe 
o) Heat smoke sensor (analogue) - Intrinsically safe 
p) Break-glass "call-point" unit - Intrinsically safe 
q) Interface unit - Intrinsically safe 

 
The panel must then check the sensor and device types on every subsequent scan, and 
indicate a type-fault signal should a device at a particular address be changed to a different 
type. 
 

18.8 DEVICE STATUS 
 
Each addressable device must be polled by the panel at least every 3 seconds.  Analogue 
status and equipment condition shall be read and stored in the panel on every scan. 
 
Software algorithms shall assess the varying status of each device, and indicate the following 
conditions: 
 
a) For Analogue Addressable Sensors: 
 

(i) Sensor healthy/Status normal 
(ii) Fire alarm 
(iii) Pre-alarm 
(iv) Sensor contaminated 
(v) Sensor faulty 
(vi) Incorrect type of sensor 
(vii) Faulty calibration 
(viii) Sensor removed 

 
b) For Addressable Interface Units: 
 

   (i) Device healthy/Contact status normal 
   (ii) Fire alarm 
   (iii) Fault: Contact wiring open circuit 

(iv) Fault: Contact wiring short circuit 
(v) Fault: Interface unit circuit 
(vi) Incorrect type of interface unit 
(vii) Interface unit removed 

 
18.9 ALARM AND MAINTENANCE THRESHOLDS 

 
The alarm thresholds of each analogue sensor shall be adjusted individually and automatically 
in accordance with it's idle status, so that the sensitivity of each sensor will remain constant 
even when contaminated, or subject to fluctuating supply conditions. The above shall also 
include pre-alarm thresholds, and maintenance signal thresholds. 
 

18.10 SENSOR CONTAMINATED SIGNAL 
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Should a sensor become contaminated to the point where the software can no longer 
re-calibrate the device, the panel must indicate a "Maintenance Required" signal for that 
particular sensor.  This shall be an unambiguous signal, separate from the "Pre-Alarm" signal. 
 
The software shall have the facility for the "Maintenance" status to be displayed automatically, 
or alternatively, to be logged to memory, for later printout by a Service Technician.  
 

18.11 SENSOR "NEAR-SERVICE" REPORT 
 
The software shall cater for a facility for identifying sensors that are within 10% of being 
contaminated.  It shall also be possible to print a report upon request. 
 

18.12 PROCESSOR MONITORING 
 
A hardware "watchdog" circuit shall be provided on the Central Processor Module.  In the 
event of a microprocessor failure, the watchdog must cause an auto reset of the 
microprocessor.   
 
Failure of the processor to restart shall cause a "Processor Failed" lamp to illuminate, and a 
buzzer to sound continuously. 
 
The panel shall incorporate a permanent counter which records the number of "watchdog" 
restarts. 
 
 

18.13 SIGNALLING AND ANNUNCIATION 
 

.13.1 GENERAL 
 
Fire, Fault, Maintenance and Pre-alarm signals shall be indicated visually and audibly in the 
Control Unit. 
 
The indications must be arranged so that the different warnings are clearly distinguished.  (ie 
amber for fault, red for alarm). 
 
The internal audible signalling device may be the same for all alarms, but either tone variation 
or time switching shall be used to differentiate fire and fault signals. 
 
Outputs shall be provided for audible alarms, control functions and connection for printer.  In 
addition, outputs shall be provided for remote text display units, and remote operation units. 
 

.13.2 ZONING 
 
The panel shall have 128 zones indicated digitally, and 80 zones indicated by means of LEDs.  
The zones must be fully field programmable. 
 
It must be possible to randomly allocate, by software, any device or sensor, from any line, to 
any zone. 
 

.13.3 PANEL INDICATORS 
 
All visual indicators shall be LEDs and no incandescent lamps are to be used. 
 
The following LEDs must be provided: 
 

a) Zone Fire 
b) Definable Alarm 
c) Supply Healthy 
d) Supply Faulty 
e) Common Alarm 
f) Pre-Alarm 
g) Common Fault 
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h) Maintenance 
i) Processor Failed 
j) Device Isolated 

 
.13.4 PANEL DISPLAY 

 
The panel shall have a plasma display of 2 lines, each 40 characters in width. 
 
This is to be a bright text display, clearly visible from a distance of 4 metres.  In addition, the 
text must be able to be clearly read from an angle of 45 degrees to the left or right of centre. 
 
The first line must give the following information: 
 

a) Alarm Type 
b) Zone Number 
c) Sensor/Device Number 

 
The second line must be field programmable to provide a user-defined message for each 
sensor.  The panel must have memory capacity for a message of 40 characters for each 
sensor connected to the system. 
 

.13.5 PANEL CONTROLS 
 
The panel shall incorporate a touch-button keypad with the following functions: 
 

a) Numeric keyboard 
b) System Reset button 
c) Alarm Accept button 
d) Alarm Sound button 
e) Lamp Test function 
f) Function buttons for maintenance/commissioning. 

 
.13.6 COMMON OUTPUTS 

 
The control panel is to be fitted with a number of common outputs, as described below.  These 
outputs must operate in the event of a signal from any sensor or device on the system. 
 

.13.7 ALARM SOUNDER OUTPUTS (FIRE) 
 
The panel must incorporate 2 common monitored sounder outputs for bells or electronic 
sounders.  These outputs must operate on receipt of a fire signal from any source, and must 
go off when the "Accept" button is pressed. 

 
The sounder field wiring must be monitored for open/short circuit. 

 
Each output must be rated 1,0 Amp at 24 Volts dc. 

 
.13.8 ALARM CONTACT OUTPUTS (FIRE) 

 
One common voltage-free changeover contact shall be provided.  This must operate on a 
"Fire" condition, and is to remain "On" until the system is reset. 

 
The contacts shall be rated at 2 Amps at 24 Volts dc. 

 
.13.9 ALARM CONTACTS (FAULT) 

 
One common voltage-free changeover contact shall be provided.  This must operate on 
receipt of a fault signal from any source, and is to remain "On" until the system is reset. 

 
The contacts shall be rated at 2 Amps at 24 Volts dc. 
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18.14 PROGRAMMABLE OUTPUTS 
 
Each panel shall be able to operate up to 512 software-programmable outputs.  It shall be 
possible to mix different type of outputs to obtain the functions required. 
 
These outputs are for system configuration and must be able to be programmed to operate 
from any zone, sensor or function, individually or in any combination. 
 
It shall also be possible to program the outputs to include functions such as time delays, 
de-energise on system reset, de-energise on alarm accept, co-incidence operation, steady 
operation or pulsing operation. 
 
18.14.1 PROGRAMMABLE RELAYS 

 
These shall be software programmed relays with voltage-free, single pole 
change-over contacts. 
 
The relay contacts are to be silver plated, and rated at 2 Amps at 24 Volts dc. 

 
 

18.14.2 PROGRAMMABLE SOUNDER CIRCUITS 
 
These shall be software programmed monitored outputs for operating audible alarms 
such as bells or sounders. 
 
These outputs are to monitor the sounder field wiring for open and short circuit.  
Each output must provide 24 Volts dc, at 1.0 Amp, for driving the sounders. 
 

18.14.3 PROGRAMMABLE OUTPUT SWITCHES 
 
These shall be software-programmed open-collector transistor outputs for operating 
low current devices such as lamps, LEDs and relays. 
 
Each transistor output must be rated at 50 milli-Amps at 24 Volts dc. 
 

18.15 DATA OUTPUTS PORTS 
 
The panel shall have parallel and serial data outputs with compatible software for the 
operation of auxiliary system devices such as remote display panels, remote mimics and 
graphics computers, and printers. 
 
Each panel must support up to 8 data ports, as described below. 
 
18.15.1 RS232 PORTS 
 

These shall be serial ports conforming to the RS232C standard, suitable for 
communication up to 10 metres.  Baud rate, word size, stop bits and parity shall be 
adjustable. 
 
Communication shall be bi-directional, and support handshaking. 
 

18.15.2 RS485 PORTS 
 
These shall be serial ports conforming to the RS485 standard, suitable for 
communication up to 2000 metres.  Baud rate, word size, stop bits and parity shall 
be adjustable. 
 
Communication shall be bi-directional, and support verification. 
 

18.15.3 RS422 PORTS 
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These shall be serial ports conforming to the RS422 standard, suitable for 
communication up to 2000 metres.  Baud rate, word size, stop bits and parity shall 
be adjustable. 
 
Communication shall be bi-directional, and support verification. 
 

18.15.4 PRINTER 
 
A digital printer shall be provided as standard.  The printer shall provide a hard copy 
of the following: 
 
(i) Alarms 
(ii) Faults 
(iii) Maintenance data 
(iv) Panel operations 
(v) Outputs operated 
 
Operation of the printer shall not inhibit, delay or affect the functioning of the 
detection polling system in any way.  The printer shall indicate the following 
information for each alarm or signal: 
 

(i) Type of Alarm or Fault 
(ii) Device Type 
(iii) Device Number 
(iv) Zone Number 
(v) User message (40 characters) 
(vi) Day 
(vii) Date 
(viii) Time 
 
It shall be possible to set the printer to print either alarms, faults, panel operations or 
outputs operated, or all of these, or any combination. 
 

18.16 ALARM MANAGEMENT 
 

18.16.1 GENERAL 
 
The system shall have extensive alarm management facilities built into the software, to 
provide flexible configuration to suit the present application as well as for future updates to the 
building. 
 
All alarm management and configuration functions shall be under software control, and must 
be able to be programmed and edited directly through the panel keyboard. 
 
In addition to the above, facilities shall be provided for programming on a desktop computer, 
and for saving configuration programming to disk.   
Programming must be held in memory, even during a panel power-down. 
 

18.16.2 OUTPUT DEVICES 
 
The following optional output devices must be available to connect to the system to provide 
the required control functions. 
 
Programmable panel relays 
Programmable panel transistor outputs 
Programmable panel sounder outputs 
Programmable line relays 
Programmable line sounder drivers 
Programmable line gas control units 
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18.16.3 INPUT/OUTPUT MAPPING 
 
The system must support 254 inputs, 512 outputs, and 200 input-output programmed software 
links.  It must be possible to program the outputs to be randomly allocated for operation of any 
of the following: 
 

a) Any Zone 
b) Any Sensor 
c) Any Line Device 
d) Any Panel function 
e) Any Panel operating button 
f) Any combination of the above 

 
18.16.3 COINCIDENCE OPERATION 

 
It shall be possible to program any of the outputs so that it must only operate upon an alarm 
from any 2 sensors in the programmed group. 

 
18.16.4 SILENCING OPERATION 

 
It shall be possible to program any of the outputs to operate in either "Silencing" mode or 
"Non-Silencing" mode. 

 
In "Silencing" mode, the relay or output shall deactivate when the "Alarm Accept" button is 
pressed, or when the "Reset" button is pressed.  

 
In "Non-Silencing" mode, the relay or output shall be deactivated only when the "Reset" button 
is pressed. 

 
18.16.5 ACTIVATION DELAY 

 
It shall be possible to program any of the outputs to activate after a delay period from receipt 
of the control signal.   

 
This delay shall be 0 - 17 minutes, in 1 second acceleration. 

 
 

18.17 SENSORS AND LINE DEVICES 
 

18.17.1 GENERAL 
 
Sensors and other line devices shall operate on a 2 wire circuit for both power and two-way 
communication between the device and the panel.  Each device or sensor must be uniquely 
identifiable by the control panel.  This is to be achieved by pre-setting the address in the 
sensor head. 
 
All sensor circuits shall be conformally coated to provide protection from moisture and dust. 
 
Sensors shall mount to a twist-lock base.  The base shall be common to all sensor types and it 
shall be possible to interchange sensors from one base to another without special tools or 
equipment. 
 
Both surface mount and recess mount bases must be available. 
 

18.17.2 IONISATION SENSOR 
 
The Ionisation Fire and Smoke Sensor shall be an addressable, analogue unit, which 
continuously measures the products of combustion in the air, and gives a proportional 
analogue output.  It shall meet the requirements of specification EN54 Part 7. 
 
The sensitivity of each sensor shall be individually adjustable from the Control Panel.  It shall 
be possible to measure and display each sensor's sensitivity at the Control Panel. 
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When contamination causes a sensor's sensitivity to shift, the panel shall recalibrate to 
compensate.  When contamination becomes excessive, the panel shall indicate a "Sensor 
Maintenance Required" signal. 
 
The sensor shall be a dual-chamber type, fully compensated for temperature, humidity and 
barometric changes.  The radioactive source shall be less than 1 micro-curie of Americium 
241, and shall comply with all Atomic Energy Agency requirements. 
 
A light emitting diode (LED) on the base must illuminate when a sensor is in alarm.  Terminals 
shall be provided for remote LED indication. 
 

18.17.3 OPTICAL SMOKE SENSOR 
 
The Optical Smoke Sensor shall be an addressable, analogue unit, which continuously 
measures the smoke level in the air, and gives a proportional analogue output.  It shall comply 
with the requirements of specification EN54 Part 7. 
 
The sensitivity of each sensor shall be individually adjustable from the Control Panel.  It shall 
be possible to measure and display each sensor's sensitivity at the Control Panel. 
 
When contamination causes a sensor's sensitivity to shift, the panel shall recalibrate to 
compensate.  When contamination becomes excessive, the panel shall indicate a "Sensor 
Maintenance Required" signal.  
 
The sensor shall be an optical light scattering type sensitive to visible smoke and to be stable 
under all environmental conditions.  The internal test and calibration circuits shall use the 
same optical elements as the smoke sensing circuits, to ensure reliability.  A light emitting 
diode (LED) on the base must illuminate when a sensor is in alarm.  Terminals shall be 
provided for remote LED indication. 
 

18.17.4 HEAT SENSOR 
 
The Heat Sensor shall be an addressable, analogue unit, which continuously measures the 
temperature of the air, and gives a proportional analogue output.  
 
It shall comply with the requirements of specification EN54 Part 5.  The sensitivity of each 
sensor shall be individually adjustable from the Control Panel.  It shall be possible to measure 
and display each sensor's sensitivity at the Control Panel.  Sensitivity must be 58°C – 82°C. 
 
It shall be possible to set each heat sensor individually into "Standard" mode, or 
"Rate-of-Rise" mode, from the Control Panel via the keyboard. 
 
A light emitting diode (LED) on the base must illuminate when a sensor is in alarm.  Terminals 
shall be provided for remote LED indication. 
 

18.17.5 CALL POINT UNITS 
 
The Call Point shall be an addressable "Break-glass" unit which mounts to a wall mounting 
box.  Breaking a glass panel shall operate the alarm. 
 
Call points must bear the legend "FIRE - BREAK GLASS", and shall be moulded in red plastic.  
Dimensions shall be 80 x 80 mm, and the unit shall be suitable for surface mounting. 
 
A light emitting diode (LED) must illuminate when a call point is in alarm. 
 
Removal of a call point shall not cause disconnection of the wiring, and shall not interfere with 
the remaining devices on the on the line. 
 
 

18.17.6 INTERFACE UNITS 
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The Interface Unit shall be an addressable device, which plugs in to a pre-wired wall mounting 
box.  It shall monitor the status of an external voltage free contact. 
 
The Interface Units are to be suitable for connection to an external contact (or contacts) by 
means of a pair of wires.   
 
The wires between the interface and the contact are to be monitored for short circuit and open 
circuit.  The Interface Unit must be able to report to the panel whether the contact is open or 
closed, and whether the wiring is in a normal, open or short circuit state. 
 
In addition, Interface Units must report the type of contact being monitored i.e. Fire, Sprinkler, 
Auxiliary, etc.  Interface units are to be mounted in a moulded plastic box, size 115 x 115 mm, 
and are to be suitable for surface or semi-flush mounting. 
 
A light emitting diode (LED) must illuminate when an Interface Unit is in alarm.  Terminals 
must be provided for a remote LED. 
 
Removal of an Interface Unit shall not cause disconnection of the wiring, and shall not 
interfere with the remaining devices on the line. 
 

18.17.7 CONVENTIONAL DETECTOR INTERFACES 
 
The Conventional Detector Interface unit shall be an addressable device, which plugs in to a 
pre-wired wall mounting box.  It shall connect conventional fire sensors of all types into the 
addressable fire detection system. 
 
Conventional sensor interface units shall operate on a 4 wire circuit, two wires for the 
addressable system and two wires providing power for the conventional sensors. 
 
Each interface unit is to be suitable for connection to up to 20 conventional sensors by means 
of a pair of wires.  The wires between the interface and the sensors are to be monitored for 
open circuit, and sensor removal.  The interface unit must be able to report to the panel 
whether the sensor is in a normal or alarm condition, whether the sensor is removed, and 
whether the wiring is in a normal, open circuit or short circuit state. 
 
Interface units are to be mounted in a moulded plastic box, size 115 x 115 mm, and are to be 
suitable for surface or semi-flush mounting. 
 
A light emitting diode (LED) must illuminate when an interface unit is in alarm.  Terminals must 
be provided for a remote led. 
 
Removal of an interface unit shall not cause disconnection of the wiring and shall not interfere 
with the remaining devices on the line. 
 

18.17.8 LINE ISOLATOR 
 
The line isolator shall be designed to connect into the sensor line, and monitor the line for 
short circuit.  In the event of a short circuit occurring, the line isolators on each side of the 
short circuit are to disconnect and isolate that portion of line from the system, enabling the 
remainder of the system to function normally. 
 
Each line isolator shall be under software control of the panel, but must not remove a line 
address from the system.  It must be possible to selectively open or close line isolators from 
the panel when in maintenance mode. 
 
Line isolators shall mount to a twist-lock base.  Bases shall be available in surface or recessed 
models. 
 
A light emitting diode (LED) must illuminate when an isolator is in an open or isolated 
condition. 
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18.17.9 INTRINSICALLY SAFE ANALOGUE SENSORS 
 
A range of intrinsically safe analogue addressable sensors and line devices must be available 
for connection to the system address line.  These devices must be approved by a certified test 
laboratory. 
 
The following devices must be available: 
 

a) Intrinsically safe analogue ionisation smoke sensor 
b) Intrinsically safe analogue heat fire sensor 
c) Intrinsically safe addressable interface unit 
d) Intrinsically safe addressable manual call point unit 

 
18.18 MAGNETIC DOOR RELEASE UNIT 
 

The Magnetic Door Release Unit shall consist of two parts, a doorplate, which is fitted to the respective 
door, and a solenoid unit, which is positioned on the adjacent wall. 
 
The solenoid, housed in a die cast aluminium back box with thermoplastic cover, shall be controlled by 
the fire alarm system so that it is continuously energised, thus magnetically attracting the doorplate and 
holding the door open.  A relay shall interface the door release unit with the fire alarm control panel. 
 
The solenoid unit shall have a manual release button that can be fitted to either side, as to enable the 
doors to be closed without operating the fire alarm system. 
 
The magnetic door release unit shall have a minimum holding force up to 40 kg.  The solenoid unit shall 
include a spring action as to eliminate residual magnetism. 
 

18.19 MAINTENANCE FUNCTIONS 
 
The system shall continuously monitor the condition of every field sensor or device, and all wiring, and 
give a signal, should any failure or calibration error occur. 
 
The system shall be self-testing and self-adjusting.    Extensive maintenance and test facilities are to be 
built into the software for the use of field maintenance technicians. 
 

AUTOMATIC MONITORING 
 
Each device shall be continuously monitored for the following: 

 
a) Existence on line 
b) Calibration 
c) Contamination 
d) Circuit failure 
e) Device type 
f) Line noise 
g) Short circuit 
h) Open circuit 
i) Earth leakage 

 
Should any of these parameters be out of specification, the panel shall give a fault signal, and 
a text description of the nature of the fault, as well as the location of the faulty device. 
 

VISUAL MONITORING 
 
It shall be possible to visually monitor, on the display screen, the status, in real-time, of each 
device connected to the system.  All information transmitted from each device to the Control 
Panel shall be able to be called to the screen, and watched as it changes; for example, with 
the entry of smoke into the sensor or the change of a sensor from one type to another. 
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ARCHIVE FACILITY 
 
The system shall be able to store the last 500 events.  It shall be possible to print out these 
events selectively in either fire alarm events, fault events or panel operations. 
 

DEVICE STATUS REPORT 
 
It shall be possible to print out, upon demand, a technical level analogue status report of all 
devices and sensors attached to the system.   
 
For each device, this report shall give the following information: 
 

a) Calibration references 
b) Base type 
c) Head type 
d) Analogue status 

 
SYSTEM CONFIGURATION REPORTS 

 
It shall be possible to print out, upon demand, the following information about each zone and 
device: 
 

a) Device numbers 
b) Device types 
c) Zoning 
d) Input-output mapping 
e) Device messages 

 
ZONE TEST MODE 

 
It shall be possible to set the panel into a mode which will allow one person to test all sensors 
in a zone, without inhibiting any other zones. 
 
Should an alarm occur in any zone other than the one being tested, then the panel is to cancel 
the test and respond to the alarm in the normal manner.  If smoke remains in a sensor for 
longer than 90 seconds, the panel shall cancel the test and respond to the alarm in the normal 
manner. 
 
When in this mode, all sensors in the defined zone will be tested using smoke, heat or freon.  
The panel is not to operate any relays or audible alarms, and is to record in memory each 
alarm as it occurs.  At the end of the test, the panel shall print out, upon request, all devices 
that operated, and a list of all devices that did not operate. 
 

ISOLATION OF INPUTS 
 
It shall be possible to isolate any sensor or device, or any zone of sensors or devices.  This 
shall be done via the panel keypad, and shall be subject to the entering of an access code. 
 
It must be possible to connect key switches to the panel, programmed to isolate devices by 
address or zone, for those devices that are regularly isolated. 
 
An isolated device must not cause any alarm or fault signal to be generated in the panel. 
 
Isolating a device must not affect or inhibit any other device on the line. 
 
If any device or group of devices is isolated, a lamp on the front of the panel, stating "isolated" 
must illuminate. 
 

ISOLATION OF OUTPUTS 
 
It shall be possible to isolate, for maintenance purposes, any or all of the system outputs.  This 
shall be done via the panel keypad, and shall be subject to the entering of an access code. 
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If any device or group of devices is isolated, a lamp on the front of the panel, stating "isolated" 
must illuminate. 
 

If sounder outputs are isolated, the panel buzzer must operate continuously 
 
 
 
 

 
18.20 BUILDING MANAGEMENT SYSTEM 
 
18.20.1 SCOPE OF WORK 
 

i. The Building Management System (BMS) shall be a proven system of a reputable specialist 
company and shall form part of the Electronics sub-contract. The specialist subcontractor shall 
have at least 10 years’ experience of a BMS of similar size and complexity. 

 
ii. The BMS shall be Modbus & BACANET compatible and shall be fully integrated and installed as 

a complete package by the BMS specialist.   
 

iii. The BMS architecture shall consist of products of a manufacturer regularly engaged in the 
production of BMS and shall be the manufacturers latest standard of design. 

 
iv. In general, the BMS shall perform the following functions: 

 
- Fault monitoring & controlling of the HVAC system (Modbus). 

 
- Fault monitoring & controlling of the CCTV system (Modbus). 

 
- Interface between Fire Detection and Air-conditioning and Ventilation systems. 

 
- Fault Monitoring only of other building services: 

Fire sprinkler pump sets (dry contacts) 
Fire detection & voice evacuation system (dry contacts) 
Intruder Alarm system (dry contacts) 
UPS (Modbus) 
Generator (Modbus) 
Paraplegic Lift (Dry Contacts) 
Access Control (Modbus) 
Gas suppression systems in 2x sever rooms (Dry Contacts) 

- General Alarm and Report logging and printing. 
 

v. The operator Interface shall be by means of a personal computer workstation for command entry, 
information management, network alarm management and database management functions.  
The minimum requirements in respect of PC hardware shall be: 

 
- Intel Core i9 9900K - 3.60GHz, Turbo @ 5.00 GHz, 8 Core , Socket 1151, 16MB Cache 
- MSI/Asus/Gigabyte Z390 Motherboard 
- GeForce RTX 2080Ti 11GB Graphics Card 
- 16GB DDR4/3600MHz Ultra High Performance Memory 
- 480GB M.2 NVMe SSD 
- 960GB 2.5" SATA III SSD 
- X72 120mm All-In-One Closed Loop CPU Cooler 
- Dual SP120L PWM and adjustable noise levels Software 
- Other hardware to include hard drive back-up system, serial and parallel parts, keyboard, 32” 

LED Monitor, LAN communications & WIFI. 
 

The operating system software shall be Windows 10 Professional, as well as complete operator 
workstation software package. 

 



 

62 
 

One laser jet alarm printer and one laser jet reports printer shall be provided as part of the 
contract. 

 
vi. A graphics application programme shall be supplied.  The programme shall include a create/edit 

function and a runtime function.  An unlimited number of graphics definition files shall be able to 
be generated and executed.  The graphics shall be able to display and provide animation and 
monitored points and conditions based on real-time data that is acquired, derived or entered.  
Graphics shall be compiled by the BMS specialist for all the systems. 

 
vii. The user shall be able to navigate from and between various systems and sub-systems. 

 
viii. The BMS shall be capable of storing trend and point history data for all analogue and digital 

inputs and outputs.  It shall be possible to retrieve any historical database point for use in 
displays and reports by specifying the point name.  A trend viewing ability shall also be provided. 

 
ix. The gateway controllers for the VRF air-conditioning system shall be microprocessor based and 

procurement shall be coordinate with the mechanical contractor be ordering , the Sub-Contractor 
shall allow for this in his pricing.  

 
x. The BMS shall be complete with all wiring and wire ways required for the installation.  

 
xi. A dial in and dial out facility shall be provided. 

 
xii. The BMS operator interface (PC and hardware) shall be installed in Security Control Room on 

the ground floor. 
 

xiii. The BMS will provide the functions as specified in the tables below: 
 

 
 
 
 
 
 

 
ITEM 
NO DESCRIPTION NUMBER 

REQUIRED FUNCTION 

1 Hide Away AIR HANDLING UNITS 
(Court Rooms) …4. NO TOTAL 

 
 
 

1.1 Supply air 1 no per AHU Temperature 
 

1.2 Return air 1 no per AHU Temperature 
 

1.3 Space 1 no per AHU Temp 
  

1.4 Fire signal status 1 no per AHU 
 
On (Alarm)/Off 
 

1.5 Supply air fan status 1 no per AHU 

 
On/Off 
 
 

1.6 Supply air fan trip status 1 no per AHU 
 
On (Alarm)/Off 
 

1.7 Filter dirty pressure switch status 1 no per AHU 
 
On (Alarm)/Off 
 

1.8 Space temperature set point 1 no per AHU 
 
Temperature 
adjustment 
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1.9 Supply air fan start/stop 1 no per AHU 

 
 
Start/Stop 
 
 
 
 
 

2 OUTSIDE AIR   
 

2.1 Fresh Air ambient 1 no for Building Temp 

2.2 Humidity 1 no for Building 
 
Humidity 
 

    
3 VENTILATION FANS (SA & EXH) 4… NO TOTAL   

3.1 Fan status 1 no per fan On/Off 
 

3.2 Fan trip status 1 no per fan On (Alarm)/Off 

3.3 Fan start 1 no per fan 
 
Stop/Start 
 

3.4 Fire signal status 1 no per fan Stop 

4 PUMP (FIRE WATER) 2… NO TOTAL   
 

4.1 Pump status 1 no per pump On/Off 
 

4.2 Pump trip 1 no per pump On (Alarm)/Off 
 

4.3 Pump start 1 no per pump Stop/Start 
 

5 SINGLE AIR CONDITIONING 39 NO TOTAL  
    
5.1 Evaporator status 1 no per Evap On/Off/fault  
    

5.2 Condensing unit status 1 no per Cond On/Off 
 

5.3 Evaporator trip status 1 no per Evap On (Alarm)/Off 
 

5.4 Condensing unit trip status 1 no per Cond On (Alarm)/Off 
 

5.5 Space 1 no per Room Temperatures 
 

6 COLD WATER SUPPLY   
 

6.1 Incoming municipal water 1 no Pressure 
 

6.2 Incoming municipal water 1 no Pressure Alarm 
 

7 ELECTRICAL MAINS   
 

7.1 LV Incoming switches status 1 no On/Off/Trip (Alarm) 
 

7.2 Current drawn per phase 3 no Amps 
 

7.3 Voltage at each LV switch 1 no Volts 
 

7.4 Voltage at each LV switch 1 no Volts Alarm 
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8 STANDBY GENERATOR   

8.1 Main switch status 1 no On/Off/Trip (Alarm) 

8.2 Current drawn per phase 3 no Amps 

8.3 Voltage 3 no Volts 

8.4 General fault condition 1 no Fault (Alarm) 

9 UPS   

9.1 Main switch status 1 no On/Off/Trip (Alarm) 

9.2 Current drawn per phase 3 no Amps 

9.3 Voltage 3 no Volts 

9.4 General fault condition 1 no Fault (Alarm) 

10 ACCESS CONTROL   

10.1 Biometric reader status 25 no Faulty(alarm) 

10.2 Magnetic lock status 25 no Faulty(alarm) 

10.3 Magnetic lock bypass (Break glass) 25 no  On /Off 

11 LIFTS   

11.1 Lift motor status 1 no On/Off 

11.2 Lift motor trip 1 no  On (Alarm)/Off 

11.3 Lift motor start 1 no Stop/Start 

12 Intruder Alarm   

12.1 System status 1 no On/Off 

12.2 System fault 1 no  Alarm 

13 FIRE & EVACUATION ALARM   
 

13.1 Fire Alarm 1 no Alarm  

13.2 System fault 1 no Alarm, 

14 GAS SUPPRESION   

14.1 Server 1 Fire Alarm 1 no Alarm  

14.2 Server 1 System fault 1 no Alarm, 
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14.3 Server 2 Fire Alarm 1 no Alarm  

14.2 Server 2 System fault 1 no Alarm, 

15 CCTV   

15.1 System fault 1 no Alarm, 

15.2 Surveillance Display duplication 1 no Full control 

    

 
 

18.21 TELEPHONE AND DATA SYSTEM 
 
18.21.1 Background & Introduction  

 
Bidders with Telecommunication and Internet Phone Configuration experience to provide a 
VOIP Hosted PABX Solution. Tenders must have 10 years’ experience (similar scale) in 
Internet Phone setup and configuration. The objective of this bid is for the appointment of a 
service provider to provide a VOIP and least cost routing solution for the Magistrates Court. 
The system shall for a fully in-sourced hosted PBX/VoIP solution that will provide the 
Magistrates court with the following advantages: 

 Reduce operational costs through by leveraging existing technologies already in 
place.  

 Reduce maintenance costs through a single provider that covers all offices.  
 Improve user experience by providing a true unified communications experience.  
 Reduce telephony costs by providing least cost routing and zero cost for on private 

network calls.  
 Reduce telephony wastage through better control of off private network calls.  
 Improved customer experience through direct inward dial and auto attendance.  

 
 
 

18.21.2 Scope  
 

The successful bidder will be required to:  
 Supply, Deliver, Install and configure PBX Solution that can support a capacity of 

more than => 400 IP phones  
 Supply, Deliver and commission Internet Phones in all the 45 work stations  
 Provide configuration and design documents and training to DOJ ICT staff  
 Bidders must add required equipment / services that are not mentioned to ensure a 

workable solution.  
 Supply and install POE switches and floor standing network U42 cabinets in server 

rooms.  
 Supply and install CAT7 A FUTP wiring to IP Phone outlets, other IP Security 

devices; including the RJ45 connector complete with power skirting cradles or 
cradles for extension boxes in ceiling voids.  

 Supply and install IP telephones at all work stations including fly leads. 
 Supply and install a digital switch board.    
 Provide a solution to manage extensions including software. 

 
 

18.21.3 TECHNICAL CHARACTERISTICS 
 

 
18.21.3.1 VOIP PABX UNIT installations shall have and cater for: 
 

 Enterprise Software Licensing Package For All users.  
 Programming (pick up groups)  
 Connection to Voice Gateway  
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 Uninterrupted Power Supply (UPS) 2kVA  
 Server Cabinet 27u  
 Auto Attendant  
 Voice Logging System  
 Interactive Voice Recorder IVR  
 Pre-announcement  
 Music on Hold  
 Electronic Lock Facilities  
 PIN Numbers  
 HARDWARE (=>400 users)  
 Robust multi-service platform  
 Flexible architecture  
 Add up to 400 extensions, expandable to over 600 through a secure, private network. 
 Functions over analogue or ISDN or VoIP lines using SIP Trunking *Compatible with 

analogue, digital and IP handsets as well as cordless    DECT phones  
 4x Digital Extension Ports and  
 4x Analogue Extension Ports built-in  
 Automatic Line Selection  
 SIP Trunks (Licenses)  
 Lightning Protection  
 Speed dial numbers  
 Facility for expected growth -20%  
 Full featured transparent networking with single point of administration *SIP secure 

distributed networking  
 ISDN QSIG networking  
 ISDN virtual networking over PSTN  
 PSTN-Overflow if network interruption or bandwidth problems in IP-Network  
 Secure VoIP (SRTP/TLS, mTLS) for end points and trunks  
 Voice mail with VM to email, voice mail box, multiple greetings, message forwarding, 

and group mailboxes 
 
 

 18.21.4 PABX PC based console (switchboard) shall: 
 

 Enables operators to perform call handling tasks with the numeric keypad of a PC 
keyboard and customize tool bars with commonly used commands.  

 Displays the results of an automatic and dynamic search for each caller, allowing 
Quick Transfer / Answer –Allows operators to select how they want to transfer calls  

 All Console Call History – Provides all operators with a complete history of all calls 
that have been handled by the answer point  

 Busy Lamp Field (BLF) – Allows operators to monitor up to 5,000 extensions or line 
appearance statuses  

 Multiple BLF Lists, Customizable BLF Views and Tile-Based BLF *Provide at-a-glance 
phone status of contacts in a customizable view *Attendant Reports, Incoming Calls  

 Computer 
 Operator Console Headsets 

 
18.21.5 TELEPHONE MANAGEMENT SYSTEM shall: 
 

 Software – Web based with budget barring facility  
 Computer  
 TMS REPORTS  
 Extension Summary reports, Extension outgoing cost reports, Extension detail report 

with budget usage, Directorate summary reports, Directorate detail reports  
 Top 40/120/300 reports by: Cost, Duration, Number dialled  
 Exchange summary reports, Exchange detail reports, Account code report, Staff 

member’s list reports, Memorized reports  
 Graphs, Busy hour graph, History graph, Extension bar graph, Extension pie chart, 

Exchange line bar graph 
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18.21.6 Executive level IP Phones shall have: 
 

 Touch screen LCD  
 2 x GigE Ethernet ports  
 Built in Bluetooth 4.1 support  
 96 (16 x 6) programmable keys  
 6 softkeys  
 Hi-Q Audio Technology  
 Hearing aid compatible (HAC) handset  
 Powered USB 2.0 Host port (500mA)  
 Sidecar expansion port  
 PoE Class 3 with automatic PoE Class 

 
 
 

18.21.7 Entry level IP phones shall have: 
 

 LCD display  
 3 programmable Personal Keys  
 3 context-sensitive soft keys  
 Navigation cluster  
 12 fixed feature keys  
 Incoming call / message waiting indicator  
 Dual 10/100 Ethernet Ports  
 Hi-Q Audio Technology  
 Full duplex wideband handset and speaker phone  
 HD wideband audio 
 Hearing aid compatible (HAC) handset  
 PoE Class 1 

 

19. MAINTENANCE 
 
Each Tenderer shall give full particulars of the maintenance, spare parts and service facilities which are 
available or in the RSA. 
 
The Tenderer shall list the centres where maintenance facilities can be readily provided and shall state 
if repairs under guarantee or maintenance agreement can be undertaken at these centres.  Local 
Companies or subsidiaries thereof, other than the main supplier, who only offer replacement of 
malfunctioned printed circuit boards, etc., cannot be considered to be maintenance centres under this 
clause. 
 
When replacing faulty discs, the new discs, when inserted, must automatically initialise themselves. 
 

20. LITERATURE REQUIRED 
 
The installation shall not be handed over if any of the following are outstanding: 
 
[i] Manuals and literature. 
[ii] "As Built" drawings. 
[iii] All outlets, cables and devices are labelled.  

 
 
 
 
 
 
 
 



 

68 
 

 
PART3- SCHEDULES OF INFORMATION 
 
GENERAL 
 

This section of the Specification forms part of, and must be read in conjunction with, Parts 1 to 2, as well 
as the drawings. 

 
SCHEDULE OF ADDITIONAL LABOUR (Rand/hour) 
 

These tariffs shall be used for the charging of labour costs not included in other tariffs.  P & G amounts 
are excluded.  These tariffs will be subject to negotiation by the Engineer during the installation phase. 

 

 SUPERVISOR 
(R/H) 

FOREMAN 
(R/H) 

ARTISAN 
(R/H) 

REGISTERED 
APPRENTICE 

(R/H) 

LABOURER 
(R/H) 

Normal 
Time      

Weekly 
Overtime      

Sunday 
Time      

 
SCHEDULE OF ADDITIONAL TRANSPORT (Travelling Costs) 
 

Should the Contractor be successful in Tendering, the following costs per kilometre shall pertain to the 
cost of all additional travelling. 

 

VEHICLE GROSS MASS 
COST PER KILOMETRE 

Tarred Surface Road Gravel Surface Road 

Car R_______________/km R_______________/km 

1000 kg R_______________/km R_______________/km 

3000 kg R_______________/km R_______________/km 

 
SCHEDULE OF PROFIT FOR MATERIAL FOR VARIATIONS 
 

The following profit percentage is applicable to all materials not included in other tariffs, P & G items 
excluded, and will be subject to negotiation by the Engineer during the installation phase. 
 
If the Tender is successful, the following percentage profit shall be applicable on the cost of all materials 
specified for variation order purposes for which unit prices have not been included in this Tender 
Document. 
 
The stated percentage profit is not fixed and the Engineer may negotiate for a lower percentage during 
variation. 
 
The Engineer shall be at liberty to call for adjustment of individual prices, as considered necessary, on 
the basis of the average ruling prices as determined by the Engineer for similar work in the industry, in 
the area in which the work is being carried out. 

 
VARIATIONS PERCENTAGE PROFIT 

Additions ………% 
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SCHEDULE OF EQUIPMENT 
 
Should the Tender be successful, the following material/equipment will be used. 
 
The Contractor shall submit full details regarding the information required when submitting the Tender. 
 
This includes equipment that was not specified in this document, but may form part of the installation. 
 
Failure to include full details regarding the information required will invalidate the Tender. 
 
Access Control: 
 

DESCRIPTION MANUFACTURER OR TRADE NAME 
[a] Access Control Software  

[b] Biometric Readers  
[c] Biometric Readers (Time & 

Attendance)  

[d] Magnetic Locks  

[e] Electric Door Strikes  

[f] Reader Controller  

[g] Printer  

[h] Batteries for Backup  

 
Tel & Data: 

 
DESCRIPTION MANUFACTURER OR TRADE NAME 

[i] POE Network switches  

[j] CAT 7A Network cabling  

[k] Fibre optic cabling  

[l] RJ45 cradles and connectors  

[m] VOIP PBX system  

[n] IP phones  

[o] Switch Board  

[p] 42U Data Cabinet  

 
Intercom & Voice evacuation: 

 
DESCRIPTION MANUFACTURER OR TRADE NAME 

[q] Main Control Panel  

[r] Speakers  

[s] Volume Control  

[t] Wiring  

[u] Siren  
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Fire Detection: 
 

DESCRIPTION MANUFACTURER OR TRADE NAME 
[v] Main Control Panel  

[w] Sub-Indication Panel  

[x] Bell/Siren  

[y] Detectors  

[z] Door Magnets  

[aa] Printer  

[bb] Heat Resistant Wiring  

 
Building Management System: 

 
DESCRIPTION MANUFACTURER OR TRADE NAME 

[cc] Software  

[dd] Gate way controllers  

[ee] Communication wiring  
 
SCHEDULE OF WORK COMPLETED BY TENDERER (Previous Contracts) 
 

The Tenderer must, in the space below, supply a list of at least three Customer/s Contracts of a 
similar/comparable nature (reference sites) that were completed by him or where similar systems have 
been installed by him within the last three years. 
 
Arrangements will be made with the Contractor during the evaluation period, to visit at least one of the 
sites, where a successful installation of a similar/comparable nature has been made. 

 
PROJECTS COMPLETED 

CLIENT NAME 
AND TEL. NO. 

CONSULTING 
ENGINEERS 

NAME AND TEL. 
NO. 

TYPE OF WORK 
(CONTRACT) 

VALUE  OF 
WORK 

YEAR OF 
COMPLETION 

     

     

     

 
PROJECTS CURRENTLY UNDER CONSTRUCTION 

CLIENT NAME 
AND TEL. NO. 

CONSULTING 
ENGINEERS 

NAME AND TEL. 
NO. 

TYPE OF WORK 
(CONTRACT) 

VALUE  OF 
WORK 

YEAR OF 
COMPLETION 

     

     

     

 
 
 



 

71 
 

SCHEDULE OF SUB-CONTRACTORS 
 

The Contractor shall state in the schedule below the names of all Sub-Contractors he wishes to employ 
for the works, and shall define their duties and outline their experience. 
 

Acceptance of this Tender should not be seen as acceptance of all or any of the Sub-Contractors.  If any of 
the Sub-Contractors is not approved after acceptance of the Tender, it will not invalidate the Tender and the 
tender tariff for the various items will remain final and binding, even should the Engineer approve a Sub-
Contractor who was not mentioned in the Tender Document. 

 
 

NAME OF SUB-CONTRACTOR PROPOSED DUTIES EXPERIENCE 

   

   

   

   

 
SCHEDULE OF PROPOSED PERSONNEL AND LABOUR 
 

Tenderers must indicate the personnel and labour that will be utilised for the completion of the Contract. 
 

PERSONNEL AND LABOUR NUMBER 

[a] Technical Personnel  

[b] Clerical Personnel   

[c] Artisan  

[d] Skilled Labour  

[e] Unskilled Labour   

TOTAL PERSONNEL AND LABOUR  

 

9. TRAINING 
 

With regard to the training of the Employer’s Operators and Technical Personnel, the Tenderer confirms the 
following fixed prices (including P&G’s, but excluding VAT) and details. 

 

9.1 OPERATOR / SECURITY STAFF TRAINING 
 

{a} Cost/Person  R___________________ 
 

{b} Duration of course  ______________ Days 
 

{c} Brief description of course outline: 
 

______________________________________________________ 
 
______________________________________________________ 
 
______________________________________________________ 
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9.2 TECHNICAL / MAINTENANCE STAFF TRAINING 
 

{a} Cost/Person  R___________________ 
 

{b} Duration of course  ______________ Days 
 

{c} Brief description of course outline: 
______________________________________________________ 
 
______________________________________________________ 
 
______________________________________________________ 
 

 
SIGNATURE OF TENDERER: ______________________________ 
 
EMAIL:    ______________________________ 
 
NAME OF TENDERER:   ______________________________ 
 
ADDRESS OF TENDERER:  ______________________________ 
 
    ______________________________ 
 
TELEPHONE NO.:   ______________________________ 
 
FAX NO.:    ______________________________ 

 
CELL NO.:   ______________________________ 

10. DRAWINGS 
 
 
 

TEKENING NR. 
DRAWING NO. 

TITEL EN BESKRYWING 
TITLE AND DESCRIPTION 

SOORT 
TYPE 

GROOTTE 
SIZE 

EE-10742-E-327-01-0 ACCESS CONTROL LAYOUT GROUND  
FLOOR PAPER A1 

EE10742-E-327-02-0 ACCESS CONTROL LAYOUT FIRST  FLOOR PAPER A1 

EE-10742-E-327-03-0 ACCESS CONTROL LAYOUT BASEMENT PAPER A1 

EE10742-E-701-01-0 CABLE TRAY & CHANNEL LAYOUT GROUND 
FLOOR  PAPER A1 

EE10742-E-701-02-0 CABLE TRAY & CHANNEL LAYOUT FIRST 
FLOOR  PAPER A1 

EE10742-E-340-01-0 FIRE DETECTION LAYOUT GROUND FLOOR PAPER A1 

EE10742-E-340-02-0 FIRE DETECTION LAYOUT FIRST FLOOR PAPER A1 

EE10742-E-340-03-0 FIRE DETECTION LAYOUT BASEMENT PAPER A1 

EE10742-E-747-01-0 HVAC POWER POINTS LAYOUT GROUND 
FLOOR PAPER A1 

EE10742-E-747-02-0 HVAC POWER POINTS LAYOUT FIRST FLOOR PAPER A1 

EE10742-E-747-03-0 HVAC POWER POINTS LAYOUT ROOF PAPER A1 
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EE10742-E-747-04-0 HVAC POWER POINTS LAYOUT BASEMENT PAPER A1 

EE10742-E-370-01-0 POWER POINT LAYOUT GROUND FLOOR PAPER A1 

EE10742-E-370-02-0 POWER POINT LAYOUT FIRST FLOOR PAPER A1 

EE10742-E-400-01-0 SINGLE LINE DIAGRAM PAPER A3 

EE10742-E-300-03-0 POWER POINT & LIGHTING LAYOUT 
BASEMENT PAPER A1 

EE10742-E-380-01-0 LIGHTING LAYOUT GROUND FLOOR PAPER A1 

EE10742-E-380-02-0 LIGHTING LAYOUT FIRST FLOOR PAPER A1 

EE10742-E-402-01-0 SLEEVES & LV LAYOUT GROUND FLOOR PAPER A1 

EE10742-E-330-01-0 TEL & DATA LAYOUT GROUND FLOOR PAPER A1 

EE10742-E-330-02-0 TEL & DATA LAYOUT FIRST FLOOR PAPER A1 

EE10742-E-300-01-01-0 DISTRIBUTION BOARD 1: PAGE 1 OF 2 PAPER A3 

EE10742-E-300-01-02-0 DISTRIBUTION BOARD 1: PAGE 2 OF 2 PAPER A3 

EE10742-E-300-02-01-0 DISTRIBUTION BOARD 2: PAGE 1 OF 3 PAPER A3 

EE10742-E-300-02-02-0 DISTRIBUTION BOARD 2: PAGE 2 OF 3 PAPER A3 

EE10742-E-300-02-03-0 DISTRIBUTION BOARD 2: PAGE 3 OF 3 PAPER A3 

EE10742-E-300-03-01-0 DISTRIBUTION BOARD 3 PAPER A3 

EE10742-E-300-04-01-0 DISTRIBUTION BOARD 4: PAGE 1 OF 4 PAPER A3 

EE10742-E-300-04-02-0 DISTRIBUTION BOARD 4: PAGE 2 OF 4 PAPER A3 

EE10742-E-300-04-03-0 DISTRIBUTION BOARD 4: PAGE 3 OF 4 PAPER A3 

EE10742-E-300-04-04-0 DISTRIBUTION BOARD 4: PAGE 4 OF 4 PAPER A3 

EE10742-E-300-05-01-0 DISTRIBUTION BOARD B PAPER A3 

EE10742-E-300-06-01-0 DISTRIBUTION BOARD G PAPER A3 

EE10742-E-300-07-01-0 DISTRIBUTION BOARD M: PAGE 1 OF 2 PAPER A3 

EE10742-E-300-07-02-0 DISTRIBUTION BOARD M: PAGE 2 OF 2 PAPER A3 
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PART 4: Technical Specification 
 
 

TECHNICAL SPECIFICATION 
FOR 

 X-RAY INSPECTION UNIT 
 
 
 

CLAUSE DESCRIPTION 
STATE DETAILS OF OFFER 

   
1.1 

GENERAL 
 

   
1.1.1 A licence for the X-ray machine, issued in terms of the Hazardous 

Substances Act (Act 15 of 1973), must be submitted with the 
tender, failing which the tender will not be considered. Plus the ID 
No’s and SANS BIN No. of the service technicians registered to 
carry out the servicing of the X-ray machines in accordance with 
the requirements of the SANS. 

 
 
 
 
 
 

   
   
  

Name and tel. No. of the tenderer’s contact person to make arrangements with: 
Name: ________________________________________________________________________ 

  Tel. No. _______________________________________________________________________ 
   
1.1.2 The X-ray inspection unit shall complete with:  
   
 - Dual Energy Detector system (Multi Energy Imaging)  
 - Colour monitor (remotely operated)  
 - Conveyor belt  
 - Screening for full profile of inspection tunnel  
   
1.2 

GENERAL SPECIFICATION 
 

   
1.2.1 

Construction Details 
 

   
1.2.1.1 The unit must incorporate a facility to be controlled either from the 

right or the left-hand side. 
 

   
1.2.1.2 In addition a facility must be incorporated so that, the operating 

keyboard and monitor can be operated remotely, at least 5m from 
the unit. 

 

   
1.2.1.3 Maximum height including the tunnel shall not exceed 1400mm 

from the floor level. 
 

   
1.2.1.4 The unit must be quiet when in operation.  
   
1.2.1.5 X-ray high voltage generator, shall be rated at 160kV and operate 

at 140kV 
 

   
1.2.1.6 Ambient conditions, under which the unit must operate:  
 -0°C to 40°C  
 -relative humidity 95%, non-condensing  
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1.2.1.7 Control elements (pushbuttons, switches, etc.) are to be of sturdy 

design, selected for severe operating conditions. 
 

   
1.2.1.8 The unit must be of steel base construction on roller castors and 

not exceeding 700kg in total weight. 
 

   
1.2.1.9 Discharge rollers to be included with the unit. The discharge roller 

platform shall be long enough to prevent articles being X-rayed 
from falling off before it is recovered by the owner.  

 

   
1.2.1.10 The conveyor belt must be designed for 24 hour, heavy-duty 

operation.  
 

   
1.2.1.11 The unit shall not be longer than 900mm wide and 2600mm in 

overall length, including the conveyor belt platform. 
 

   
1.2.2 

Power ratings 
 

   
1.2.2.1 The unit has to operate from 230V ±5%, 50 Hz, single phase 

power supply. 
 

   
1.2.2.2 The maximum running current shall be less than 5A.  
   
1.2.2.3 A suitable power point will be provided on the site by others.  
   
1.2.3 

Image presentation 
 

   
1.2.3.1 Objects of the following dimensions must be able to be passed 

through the tunnel without any obstruction: 
 

   
 - Height: at least 400mm  
 - Width: at least 600mm  
 - Length: unlimited  
   
 Monitor display shall cover not less than 500mm of the object 

length. 
 

   
 Full scan volume must be seen on the screen, without any corner 

cut-off. This is a firm requirement.  
 

   
1.2.3.2 Imaging scale of all objects should be constant with the minimum 

distortion. 
 

   
1.2.3.3 A zoom facility is essential. The optimum requirement is for the 

push-button selection of at least 9, independent zoom sectors. 
The selected sector must be identified by light frame before zoom 
is activated. 

 

   
1.2.3.4 A colour monitor (non-interlaced), screen size of at least 34cm, is 

required. Parallel operation of additional monitors, without 
modification to the unit, must be available. 

 

   
1.2.3.5 The image on the monitor screen must be flicker free.  
   
1.2.3.6 Control of brightness and of contrast must be provided on the 

front panel of the monitor. 
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1.2.3.7 Possibility of switching over from “POSITIVE” to “NEGATIVE” 
image should be available as an option. 

 

   
1.2.3.8 A digital memory is essential.  
   
1.2.3.9 The capacity of the digital memory must exceed 1Mbyte.  
   
1.2.3.10 The number of solid state detectors shall be not less than 1152.  
   
1.2.3.11 Dual (Multi) energy colour system with a four (4) colour (Industry 

Standard) is a firm requirement. 
 

   
1.2.3.12 Organic/Inorganic colour stripping.  
   
1.2.3.13 High and low penetration.  
   
1.2.3.14 Variable colour stripping and variable gamma edge enhancement.  
   
1.2.3.15 Automatic density (variable) threat alert.  
   
1.2.3.16 Automatic organic material threat alert.  
   
1.2.3.17 Operator log-in identification facility.  
   
1.2.3.18 Video output capabilities for recording of images shall be included.  
   
1.2.3.19 Voltage stabiliser must be included.  
   
1.2.3.20 UPS shall be included to provide 10 – 15 minutes back-up.  
   
1.2.4 

Resolution and penetration 
 

   
1.2.4.1 A sample wire with diameter of 0.16mm (AWG 34) must be 

distinguished on a monitor, and 30AWG wire must be visible 
behind 21mm of aluminium. 

 

   
1.2.4.2 The image quality on the monitor must be uniform, without 

distortion in the centre or the edges. 
 

   
1.2.4.3 Penetration of 25mm steel minimum must be guaranteed.  
   
1.2.4.4 A pre-selectable density threat level must be a feature of the 

equipment, with a visual and/or audible alarm if any item being 
screened exceeds that pre-selected density. 

 

   
1.3 CONTROL OPERATION – MINIMUM REQUIREMENTS  
   
1.3.1 

Controls 
 

   
1.3.1.1 A mains key switch for 230V main power supply is required.  
   
1.3.1.2 Push button – power “ON”.  
   
1.3.1.3 3 Push buttons for conveyor control, “GO”, “STOP” & 

“REVERSE”. 
 

   
1.3.1.4 As a minimum, 9 push button keyboard for zoom sector selection 

and a separate push button for zoom activation is required. 
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1.3.1.5 A robust, RED, emergency stop push button, fitted in a prominent 
position on the keyboard, as well as on the X-ray unit. 

 

   
1.3.1.6 Light symbols indicating “X-ray on”.  
   
1.3.1.7 X-ray warning signs, in accordance with the requirements of the 

SA Radiation Board, must be attached to each end of the tunnel in 
a visible position. 

 

   
1.3.1.8 Easy operation of the unit is essential.  
 
 
 
 

  

1.3.2 
Passage of luggage through X-ray unit 

 

   
1.3.2.1 Objects must be able to be conveyed through the unit in any 

orientation. 
 

   
1.3.2.2 All objects, also those which is only partially lying flat on the 

conveyor belt (e.g. guitars, etc.) must be fully screened. 
 

   
1.3.3 

Object representation 
 

   
1.3.3.1 The conveyor belt speed should be such that each point of an 

object, when passing through the unit, will be visible for at least 5 
seconds 

 

   
1.4 

CONVEYOR BELT 
 

   
1.4.1 

Loading 
 

   
1.4.1.1 At least 75kg overall weight  
   
1.4.1.2 The conveyor belt must be driven by an almost noiseless drum-

motor. 
 

   
1.4.2 

Dimensions 
 

   
1.4.2.1 Belt length: < 2100mm  
   
1.4.2.2 The height of the top of the conveyor belt above floor level shall 

be not less than 600mm, but shall not exceed 800mm 
 

   
1.4.3 

Speed and duty cycle 
 

   
1.4.3.1 Conveyor belt speed: approximately 0.2 m/sec.  
   
1.4.3.2 Up to 2400 objects must be screened per hour.  
   
1.4.4 

Operation 
 

   
1.4.4.1 Normal: Continuous operation in forward direction.  
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1.4.4.2 Stop:  
   
1.4.4.3 Reverse: Intermitted operation by pressing the reverse button.  
   
1.4.4.4 Duty cycle: no warm-up period will be accepted.  
   
1.5 

SAFETY 
 

   
1.5.1 X-ray dose: Screened object  
   
1.5.1.1 Standard –0.1 mrem per inspection. Lower dose units may be 

offered as an alternative. 
 

   
1.5.2 

Radiation leakage to surrounding 
 

   
1.5.2.1 Less than 0.5 mrems/h at any point on the surface, 5cm from the 

surface 
 

   
1.5.2.2 The unit must comply with all ruling international safety 

regulations such as the German TUV, Swiss SEV, UK NRPB or 
USA FDA. 

 

   
1.5.3 Conveyor belt  
   
1.5.3.1 The feed and discharge ends of the conveyor belt are to be of 

such design that fingers, etc. cannot be caught during normal 
operation.  

 

   
1.5.4 

Operation under fault conditions 
 

   
1.5.4.1 The X-ray tube shall be automatically de –energised when 

conveyor belt is stopped. 
 

   
1.5.4.2 X-ray radiation shall only be switched on with the moving 

conveyor belt, before the object passes through the unit. 
 

   
1.5.4.3 X-ray radiation shall be automatically switched off if the radiation 

shielding covers are removed. 
 

   
1.5.5 

Film safety 
 

   
1.5.5.1 Tenderers must guarantee the unconditional safety of 

photographic material of professional quality. 
 

   
1.5.5.2 Typical standards must allow for highly sensitive films of 1000 

ASA to be irradiated at least 30 times without damage. 
 

   
1.6 

PLACING IN POSITION AND ASSEMBLING 
 

   
1.6.1 The unit shall be placed in position and assembled on site by the 

successful tenderer. 
 

 NOTE: The final placing will be determined on site.  
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1.7 
BROCHURES 

 

   
1.7.1 Brochures, furnishing description and technical specification, etc. 

of the unit offered, shall be submitted with the tender. If the 
brochures have information, which does not comply with the 
specification, the tenderer must submit a covering letter listing all 
brochure items, which do not comply and confirm that the 
equipment offered will comply with the specification, referring to 
these items.  

 

   
   
1.7.2 The following information is also required:  
   
 Manufacturer:                                 ___________________________________________________ 
   
 ISO Rating:                                     ___________________________________________________ 
  
 Country of origin:                            ___________________________________________________  
   
 Model number of the unit offered   ___________________________________________________ 
   
 Date of manufacture                       ___________________________________________________ 
   
1.8 

MAINTENANCE, SERVICE AND REPAIR 
 

   
1.8.1 The unit design must be of the low maintenance type and with 

minimum future service. A statement confirming this is 
required from the tenderer, together with a copy of the 
service/maintenance schedule. 

 

   
1.8.2 An overall design of modular type is preferred.  
   
1.8.3 Electronic modules must be easily exchanged.  
   
1.8.4 All sub-assemblies in the unit must be of such a design that, 

maintenance and repair can be carried out by a single person, 
including removal and exchange of the X-ray generator tanks. 

 

   
1.8.5 Spare parts must be locally stocked and availability guaranteed 

for a ten-year period, starting from the date of delivery. 
 

   
1.9 

GUARANTEE AND SERVICE 
 

   
1.9.1 The successful tenderer shall guarantee and service the complete 

unit for a period of twelve (12) months from the date of delivery to 
site, and successful commissioning of the unit.  

 

   
1.9.2 During the period of guarantee, the successful tenderer shall, at 

his own expense, carry out all necessary repair work, including 
material and labour, (excluding work required due to damage by 
others) in order to maintain the unit in a working condition. 

 

   
1.9.3 The successful tenderer shall, during the period of guarantee, 

repair the unit to the satisfaction of the Department, within 24 
hours after he has been notified that the unit is not operating. 
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1.10 
TRAINING 

 

   
1.10.1 The successful tenderer shall thoroughly train and instruct all the 

operators and supervisors, designated by the User Department in 
the operation of the unit.  

 

   
1.11 ONBOARD COMPUTER  
   
1.11.1 Video Memory: at least 64MB  
   
1.11.2 Processor Speed: at least 3.2GHz  
   
1.11.3 Storage Capacity: At least 160GB  
   
1.11.4 A two part training programme must be incorporated in the 

system.  
 

   
1.11.4.1 Part 1 – Initial training  
 Pre-loaded images must be recalled by the computer, some 

without and some with threats. The operator must detect the 
threats and his progress is logged.  

 

   
1.11.4.2 Part 2 – Ongoing training  
 The system must merge fake threat images into real time images 

and the performance of the operator must be logged. 
 

   
1.12 

MANUALS 
 

   
 Three complete sets of manuals, each with the following 

information shall be handed over to the Department when the unit 
is delivered to site: 

 

   
 (a) Operating instructions  
   
 (b) Technical description with diagrams and instructions for 

maintenance and repairs. 
 

   
1.13 DEVIATIONS FROM SPECIFICATION AS ALTERNATIVE (STATE BRIEFLY) 
   
   
   
   
   
   
   
   
   
1.14 

DELIVERY ARRANGEMENTS/ADDRESS 
 

   
 Delivery arrangements shall be co-ordinated with  
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 Contact Person: 
Tel: 
 
And the unit to be delivered to: -  
 
Address 

 

                           
 
2. 

TECHNICAL INFORMATION 
 

   
 State the following information of the unit offered:  
   
2.1 Total height above floor level  
   
2.2 Maximum X-ray voltage  
   
2.3 Dimensions of the unit  
 Height  
 Width  
 Length (including conveyor belt)  
   
2.4 Total running current  
   
2.5 Maximum dimensions of objects:  
 Height  
 Width  
 Length  
   
2.6 Number of detectors  
   
2.7 Capacity of digital memory  
   
2.8 Number of shades of grey  
   
2.9 Maximum over-all loading on conveyor belt  
   
2.10 Conveyor belt speed  
   
2.11 X-ray dose per inspection  
   
2.12 Radiation leakage at any point, 5cm away from surface  
   
2.13 Multi-Energy mode – State colours for material discrimination  
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TECHNICAL SPECIFICATION FOR 

ITEM - 2: ONE METAL DETECTOR 
 
 
CLAUSE DESCRIPTION STATE DETAILS OF OFFER 

   
3.1  GENERAL  
   
3.1.1 In addition to complying with the specification, the 

metal detector shall meet the requirements of this 
Specification. 
 
Name and tel. no. of the tenderer’s contact person to 
make arrangements with: 
Name:  _________________________________  
Tel. No.: ________________________________ 

 
 
 
____________________ 

   
3.1.2 The metal detector shall consist of a free standing 

walk-through frame with an integral control unit, and 
shall be suitable to detect metallic objects on a person 
by means of the magnetic field principle. 

 

   
3.1.3 The metal detector shall be suitable to detect ferrous 

and non-ferrous metals. 
 

   
3.1.4 The metal detector shall be equipped to eliminate false 

alarms. 
 

   
3.1.5 The metal detector shall scan the entire area of the 

walk through area and detect metal objects on a 
person passing through to the levels as specified. 

 

   
3.1.6 The metal detector will incorporate self-test button to 

confirm that the system is operating correctly. 
 

   
3.1.7 The metal detector shall be completely tamper proof.  
   
3.1.8 The programme and sensitivity push buttons shall be 

so arranged that tampering by unauthorised persons is 
entirely eliminated. 

 

   
3.1.9 The metal detector shall not be adversely affected by 

stationary metal bars or structures in the vicinity of the 
unit or moving metal near the archway. 

 

   
3.1.10 The metal detector shall be capable of operating 

adjacent to an X-Ray inspection unit. 
 

   
3.1.11 The detector is intended for indoor use at an altitude of 

up to 1800m above sea level. 
 

   
3.1.12 The detector shall be capable of operating in the 

following conditions: 
 

   
3.1.12.1 Min. temperature: 0ºC  
   
3.1.12.2 Max. temperature: 40ºC  
   
3.1.12.3 Max. relative humidity:80%  
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3.1.13 The operation of the metal detector shall not be 
adversely affected by repositioning of the frame within 
certain limits of its original adjusted position. 

 

   
3.2 CONSTRUCTION  
   
3.2.1 The metal detector shall comprise a free standing walk-

through frame containing the detector coils and the 
control unit, complete with a 5m length of flexible cable 
and 16A 3-pin plug top. The cord and plug top shall 
comply with the relevant SABS specifications.  

 

   
3.2.2 The frame and the control unit shall be of robust 

construction and the base of the frame shall be 
designed to ensure rigidity. 

 

   
3.2.3 The unit shall be able to execute a full body scan and 

detect metal objects down to the lower feet level within 
the settings specified. 

 

   
3.2.4 The finish shall be durable and maintenance free.  
   
3.2.5 The type of material used for the construction of the 

frame and control unit must be stated by tenderers. 
 

   
3.2.6 The colour range in which the metal detectors are 

available must be stated by tenderers. The Department 
will select a colour finish to suit the environment. 

 

   
3.2.7 All material consisting of metal shall be treated against 

corrosion. 
 

   
3.2.8 The approximate internal dimensions of the frame shall 

be as follows: 
 

   
3.2.8.1 Walk-through height : 2m  
   
3.2.8.2 State Walk-through width   
  
3.3        CONTROL SYSTEM  
   
3.3.1 The system shall operate by means of automatic level 

control adjustable to environmental changes, 
Without the need to reset. 

 

   
3.3.2 The control unit shall be equipped with the following:  
   
3.3.2.1 "ON-OFF" main switch and "MAINS ON" 

indicator light. 
 

   
3.3.2.2 Selector switch with at least ten sensitivity settings, 

with a maximum sensitivity to consistently detect metal 
at least the size of a R5, 00 coin. 
 
The sensitivity settings shall be consistent at average 
walking speed. 

 
 
________________________ 
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3.3.2.3 Visual indication in the form of an LED Bar graph 
indicator having at least five green lights and five red 
lights representing the "PROCEED" and "ALARM" 
zones respectively. The indicator shall give an 
indication of the volume of metal on a person in 
accordance with the sensitivity settings of the selector 
switch. When the "ALARM" zone is activated it shall 
simultaneously activate an audible alarm having a 
continuous tone and adjustable volume. The alarm 
system will automatically reset after the metal has 
passed through the frame. 

 

   
3.3.2.4 The system shall be modular to facilitate maintenance 

and repairs. 
 

  
3.4                SAFETY FEATURES  
   
3.4.1 All electronic and electrical components shall be 

protected by lockable panels. 
 

   
3.4.2 The detectors shall not have any effect on heart 

pacemakers. 
 

   
3.4.3 The detector shall not effect magnetic storage media or 

camera film. 
 

   
3.5         ELECTRICAL SUPPLY SYSTEM  
   
3.5.1 The detectors shall be designed for connection to a 

230V +/-5%, 50Hz, single phase, three wire (phase, 
neutral and earth) power supply. 

 

   
3.5.2 The existing connection points on site comprises 

standard 16A, 3-pin, socket outlets. 
 

   
3.5.3 A suitable and efficient battery back-up system to 

facilitate power failures of up to 1 hour must be 
incorporated in the detectors.  

 

   
3.6         THROUGHPUT  
  

The system shall accept a passage of at least 50 
persons per minute without functional overload. 

 

   
3.7         PLACING IN POSITION AND TESTING  
             
3.7.1 
 

 
The detector shall be placed in position, tested, 
commissioned and adjusted to the user Department's 
requirements by the successful tenderer. 
NOTE: The final positioning will be determined on site. 

 

   
3.7.2 The system must be arranged so that the traffic-flow is 

channelled through the metal detector. 
 

   
3.8  BROCHURES  
   
3.8.1 Brochures furnishing descriptions and technical 

specifications, etc., of the unit offered shall be 
submitted with the tender. 
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3.8.2 The following information is also required: 
 
Manufacturer                         _______________________________________________ 
 
Year of manufacture              _______________________________________________ 
 
Country of origin                    _______________________________________________ 
 
Model number                        ______________________________________________ 

   
3.9 MAINTENANCE  
   
3.9.1 The unit must be relatively maintenance-free and with 

minimum future service. A statement confirming this is 
required from the tenderer. 

 

   
3.9.2 Electronic modules must be easily exchangeable.  
   
3.9.3 Spare parts must be locally stocked and availability 

guaranteed for a ten year period starting from date 
Of delivery. 

 

  
3.10         GUARANTEE AND SERVICE  
   
3.10.1 The successful tenderer shall guarantee and service 

the complete unit for a period of twelve (12) months 
from date of delivery of every unit to site. 

 

   
3.10.2 During the period of guarantee the successful tenderer 

shall at his own expense, carry out all necessary repair 
work including material and labour (excluding work 
required due to damage by others) in order to maintain 
the unit in a working condition. 

 

   
3.10.3 The successful tenderer shall, during the period of 

guarantee, repair the unit to the satisfaction of the 
Department within 24 hours after he has been notified 
that the unit is not operating. 

 

   
3.10.4 After the lapse of the initial twelve-month period of 

servicing under the guarantee, the successful tenderer 
may be required to enter into a service agreement with 
the Department. 

 

   
3.11  TRAINING  
   
 The successful tenderer shall thoroughly train and 

instruct operators designated by the user Department 
in the operation of the unit. 
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3.12  
MANUALS 

 

   
 Three complete sets of manuals, each with the 

following information shall be handed over to the 
Department when the unit is delivered to site: 
 
(a) Operating instructions  
   
(b) Technical description with diagrams and      

Instructions for maintenance and repairs. 
 

 
 
 
____________________ 
 
 
 
____________________ 

   
3.13  DEVIATIONS FROM SPECIFICATION AS ALTERNATIVE (STATE BRIEFLY) 

  
 ______________________________________________________________________ 
 
______________________________________________________________________ 
 
______________________________________________________________________ 
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visibly not watertight shall be repaired at the Contractor’s expense an







indicate on the drawings or instructed by the Employer’s Agent’s Representative. The rate 
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













Any reference to words “Bid” or Bidder” herein and/or in any other documentation shall be construed to have the same meaning 
words “Tender” or “Tenderer”.

–

CONSTRUCTION OF NEW KEIMOES MAGISTRATE’S OFFICE

 from National Route N14 (main road) via Jooste Street 
and right into Lang Street. 



–

Any reference to words “Bid” or Bidder” herein and/or in any other documentation shall be construed to have the same meaning as the 
words “Tender” or “Tenderer”.
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VAT no 4410155941     
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0040       8135 

Tel : 012-9910426      Tel : 027-4821309 

Fax : 012-9912555      Fax : 0866522878     

E-mail : soilkraft02@iburst.co.za   E-mail : frans@soilkraft.co.za 

GEOTECHNICAL CONDITIONS ON THE REMAINDER OF ERF 2867 KEIMOES : A 

PHASE 3 REPORT FOR THE PROPOSED CONSTRUCTION OF THE PROPOSED 

MAGISTRATE’S OFFICE 

1 INTRODUCTION 

1.1 Appointment 

It is envisaged to construct a new office for the magistrate on the remainder of Erf 2867, 

Keimoes, in the Northern Cape. For this purpose Soilkraft was appointed by Mr Herman 

Schmidt of WorleyParsons RSA (Pty) Ltd to conduct a geotechnical investigation on the 

property. The investigation undertaken is deemed to comply with the requirements of a Phase 

3 detail investigation as proposed by the Council for Geoscience
Reference 9.1

.

1.2 Reporting 

Three printed and bound copies of the report are supplied to the client. An electronic copy of 

the report is also supplied to enable the client to adjust the site plans to a scale convenient to 

him and to provide additional copies of the report, should it be required. All printed drawings in 

the hard copies are in A4 format, and serve for illustrative purposes only.  

1.3 Scope of the Report 

The report is compiled to determine geotechnical conditions on the property as detailed 

indications of what may be expected. Information obtained can not be extrapolated to adjacent 

properties. For purpose of this investigation the focus was on the following conditions : 

___________________________________________________________________________ 

Members : IJ Breytenbach (Pr SciNat) MSc (Engineering & Environmental Geology) ; FJ Breytenbach (Pr 

Eng) B Eng (Civ) NDT (Geology) ; M Breytenbach M Sc (Mathematical Statistics) 



 2 

• Founding Conditions. 

• Conditions of Excavation. 

• Soil Chemistry. 

• Materials Utilization. 

 

2 INVESTIGATION CONSTRAINTS 

 

It was originally proposed to excavate some six test pits in a representative pattern across the 

property. However, at the time of investigation it was found that virtually the entire area of the 

stand was used for stocking building material for the construction of the new police station on 

the adjacent property. Three test pits were thus excavated in areas that could be reached. 

Discussing the soil profile encountered during the survey with the resident engineer for the 

construction of the police station, it appears as if virtually the same materials profiles are 

encountered on both properties.  

 

3 SITE DESCRIPTION 

 

3.1 Site Location 

 

Access to the property from National Route N14 is via Jooste Street and right into Lang 

Street. The area of investigation is located on the left of Lang Street, second stand from the 

corner opposite the Agrimark. The total area of the property is 1590m
2
. 

 

Refer to the attached Figure 1 : Locality Plan. 

 

3.2 Topography and Drainage 

 

The land investigated is located between 732 mamsl and 735 mamsl. The site is located 

within an existing residential area with level landscape. Slope across the site is less than 2% 

towards the south. Drainage takes place by means of sheetwash and infiltration. Surface run 

off is contained in the street and disposed of by means of an engineered stormwater system.  

 

3.3 Vegetation and Landscape 

 

Based on the work done by Mucina
Reference 9.2 

the area of investigation is referred to as 

Bushmanland Arid Grassland. The landscape features are described as consisting of  

extensive to irregular plains on a slightly sloping plateau, vegetated sparsely by grassland 

dominated by various species of white grasses. The vegetation type gives the land the 

character of semi-desert steppe. In years of abundant rainfall displays of annual herbs can be  
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Figure 1 : Locality Plan 
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expected. 

 

On site it was found that the land surface was covered by bricks and all sorts of builder’s 

requirements. A single, very large Acacia erioloba tree is present on the stand. Conditions on 

the site are illustrated on Photo 1. 

 

3.4 Climate and Weather Conditions 

 

The site is located in an area with a Weinert N-value between 30 and 35 and a Thornthwaite 

Moisture Index less than -40. Climatically the area may thus be described as arid. The 

importance of this is that mechanical breakdown of rock material will take place, rather than 

chemical decomposition there of that may result in the formation of expansive clay even if the 

suitable parent material is available. Especially minerals like amphiboles, pyroxenes and 

olivine are susceptible to such weathering.  

 

Rainfall occurs in late summer and early autumn and may vary considerably from year to 

year. The occurrence of whirlwinds is common on hot, summer days. The mean annual 

rainfall varies between 70mm to 200mm. The mean maximum monthly temperature of 41°C 

occurs in January ; and the mean minimum monthly temperature of -3,7°c occurs in July.  

 

3.5 Existing Facilities 

 

Municipal services are supplied to the site. All normal services usually associated with 

residential development are thus available. 

 

4 NATURE OF INVESTIGATION 

 

4.1 Soil Profiling 

 

Three test pits were excavated with a Caterpillar 428 TLB provided by Mr Rosco 

Spangenberg. The test pits were excavated on 23 April 2013. The test pits were profiled by a 

professionally registered geotechnical engineer according to the guidelines of SAICE and 

SAIEG
Reference 9.3

. For the benefit of the non-geotechnical reader of this document, these 

guidelines are summarized in the attached Table 1 : Soil Profiling Parameters. The profiles of 

the test pits may be found in Addendum A to this report. The profile descriptions reflect the 

impressions created by the pedological conditions and may sometimes be in slight variance 

with the results of the soil testing.  
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Photo 1 : Site Conditions. 
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TABLE 1 : SOIL PROFILING PARAMETERS

CONSISTENCY : GRANULAR SOILS CONSISTENCY : COHESIVE SOILS

SPT GRAVELS & SANDS DRY SPT SILTS & CLAYS and combinations with UCS

N Generally free draining soils DENSITY N SANDS. (kPa)

(kg/m^3) Generally slow draining soils

<4 Very Crumbles very easily when scraped with <1450 <2 Very Pick point easlily pushed in 100mm. <50

loose geological pick. Requires power tools for soft Easily moulded by fingers.

4-10 Loose Small resistance to penetration by sharp 1450-1600 2-4 Soft Pick point easlily pushed in 30mm to 40mm. 50-125

pick point. requires many blows by pick point Moulded by fingers with some pressure.

10-30 Medium Considerable resistance to penetration by 1600-1750 4-8 Firm Pick point penetrates to 10mm. 125-250

dense sharp pick point. Very difficult to mould with fingers.

Dense Very high resistance to penetration by sharp Slight indentation by pick point.

30-50 pick point. Requires many blows by pick point 1750-1925 8-15 Stiff Cannot be moulded by fingers. Penetrated 250-500

for excavation. by thumb nail.

Very High resistance to repeated blows of Very Slight indentation by blow of pick point.

>50 dense geological pick. Requires power tools for >1925 15-30 stiff Requires power tools for excavation. 500-1000

excavation.

SOIL TYPE MOISTURE CONDITION

SOIL TYPE PARTICLE SIZE(mm) Dry No water detectable

Clay <0,002 Slightly moist Water just discernable

Silt 0,002-0,06 Moist Water easily discernable

Sand 0,06-2,0 Very moist Water can be squeezed out

Gravel 2,0-60,0 Wet Generally below water table

Cobbles 60,0-200,0

Boulders >200,0

SOIL STRUCTURE

COLOUR Intact No structure present.

Fissured Presence of discontinuities, possibly cemented.

Speckled Very small patches of colour <2mm Slickensided Very smooth, glossy, often  striated discontinuity

Mottled Irregular patches of colour 2-6mm planes.

Blotched Large irregular patches 6-20mm Shattered Presence of open fissures. Soil break into gravel size

Banded Approximately parallel bands of varying colours blocks.

Streaked Randomly orientated streaks of colour Micro shattered Small scale shattering, very closely spaced open

Stained Local colour variations : Associated with discontinuity fissures. Soil breaks into sand size crumbs.

surfaces Residual structures Residual bedding, laminations, foliations etc.

ORIGIN

Transported Alluvium, hillwash, talus etc.

Residual Weathered from parent rock, eg residual granite
Pedocretes Ferricrete, silcrete, calcrete etc.

DEGREE OF CEMENTATION OF PEDOCRETES

TERM DESCRIPTION UCS

(MPa)

Very weakly cemented Some material can be crumbled between finger and thumb. Disintegrates under knife blade to a friable state. 0,1-0,5

Weakly cemented Cannot be crumbled between strong fingers. Some material can be crumbled by strong pressure between thumb and hard surface. 0,5-2,0

Under light hammer blows disintegrate to a friable state.

Cemented Material crumbles under firm blows of sharp pick point. Grains can be dislodged with some difficulty by a knife blade. 2,0-5,0

Strongly cemented Firm blows of sharp pick point on hand-held specimen show 1-3mm indentations. Grains cannot be dislodged by knife blade. 5,0-10,0

Very strongly cemented Hand-held specimen can be broken by single firm blow of hammer head. Similar appearance to concrete. 10,0-25

 

4.2 Materials Testing 

 

Soil testing was done at the laboratory facilities of Roadlab/Prehab JV in Upington. The soils 

testing schedule for a Phase 2 investigation as per the GFSH 2 document was used as a 

guideline towards the extent of the testing. Although the GFSH 2 document requires the 
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retrieval of undisturbed soil samples for consolidation testing, it was not possible to do so in 

this case. The dense and granular consistency of the residual soils resulted in the 

disintegration of soil samples, even in the process of sample cutting.  

 

Soil testing consisted of the following : 

 

• Conductivity and pH determinations on samples of the in-situ soils to determine the 

corrossivity there of.  

• Foundation indicator testing on samples of the in-situ soils to determine possible 

conditions of heave. 

• CBR and road indicator testing to determine the suitability of the alluvium to be utilized as 

road layerworks. 

 

The results of the soil testing may be found in Addendum B. However, for easy reference, 

these results are summarized in the attached Table 2 : Summary of Soil Testing.  

 

5 SITE GEOLOGY AND GROUNDWATER CONDITIONS 

 

5.1 Geology 

 

Two geological units can be identified on site as follows : 

 

5.1.1 Mokalanen Formation  

 

The Mokalanen Formation consists of calcrete straddling the boundary between the Pliocene 

and the Quaternary eras, between 2,6 million and 2,8 million years ago. Pedogenic deposits 

of the Mokalanen Formation occur as hardpan or nodular calcrete in the area. On site the 

Mokalanen Formation was encountered as fine grained, dirty white, nodular calcrete of in 

conjunction with residual soils in all the test pits.  

 

5.1.2 Vaalputs Granite 

 

Bedrock in the area under investigation occurs as igneous rock of the Keimoes Suite, 

consisting of the so-called Vaalputs granite. There is some disagreement among stratigraphic 

geologists whether the rock material should be classified as gneiss or granite. For purposes 

of this report and based on the information as per the official geology map, it is regarded as 

being of granitic origin. The granite is described as medium coarse grained, non-foliated and 

grey in colour. The mineral assemblage is adamelitic, consisting of quartz-feldspate-biotite 

with inclusions of older quartzite, presumably originating from the older Formation Goede 

Hoop.  
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Table 2 : Results of Soil Testing 
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Fault zones, shear zones or intrusive dykes or sills were not encountered during the 

investigation. 

 

The regional geology of the area is indicated on the attached Figure 2 : Regional Geology.  

 

5.2 Soil Profiles 

 

Three distinct horizons of soil were encountered on site, as follows : 

 

5.2.1 Alluvium 

 

Alluvium occurs as a surface horizon on site and was encountered in the three test pits, 

extending to a depth between 600mm and 900mm. The deposits of alluvium most probably 

originate from shifting of the course of the Orange River, or paleo-flooding that may have 

taken place. The alluvium is described as light brown, loose, intact, fine sand with matrix 

supported, fine subrounded gravels of quartz. The results of soil testing on two samples of 

alluvium indicate the plasticity index of the alluvium to vary between three and four ; and the 

grading modulus between 1,18 and 1,30. The clay content of the samples tested varied from 

5,3% to 5,8%.  The PRA soils classification of the alluvium is A-2-4(0) and the Unified 

classification is SM. 

 

5.2.2 Nodular Calcrete 

 

Nodular calcrete of the Mokalanen Formation was encountered in all the test pits underlying 

the alluvium. It occurs in close conjunction with the residual granite and in most cases as one 

horizon. It forms an irregular horizon of material, extending to deeper than 2000mm in TP 1, 

but only to 800mm deep in TP 3. It is described as abundant clast supported, coarse angular 

gravels of calcrete, quartz and granite in a matrix of light brown, fine sand of dense 

consistency. The results of soil testing on a sample of the nodular calcrete indicate a plasticity 

index of four and a grading modulus of 2,16. The clay content of the sample tested is 2,5%.  

The PRA soils classification of the nodular calcrete is A-1-a(0) and the Unified classification is 

SP. 

 

5.2.3 Residual Granite 

 

Residual granite was encountered in all the test pits in close conjunction with the nodular 

calcrete, but as pure material only in TP 3 underlying the nodular calcrete from a depth of 

800mm. It is described as dirty white speckled black, coarse sand with lenses of light brown, 

fine sand. The overall consistency is dense and the material quality tended to very soft rock. 

The results of soil testing on a sample of the residual granite indicate a plasticity index of  
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three and a grading modulus of 1,96. The clay content of the sample tested is 2,1%.  The 

PRA soils classification of the residual granite is A-1-b(0) and the Unified classification is SP. 

 

5.3 Groundwater 

 

• Perched Water : No perched water was encountered during the survey in any of the test 

pits. Considering the climate of the area and the nature of in situ materials, it is anticipated 

that perched water will not prove problematic on the site. Even if it did occur, the grading of 

in situ materials is such that draining will take place fairly rapidly. Furthermore, it is 

expected that perched water and/or surface seepage may occur shortly after precipitation 

events and in years of excessive rain. 

• Permanent Water : Vegter
Reference 9.4

 indicates the probability for drilling successfully for 

water in the area to be between 40% and 60%, and the probability that such a borehole 

will yield more than 2l/s is less than 10%. Groundwater is expected to occur at depths 

between 20 and 30 meters in fractures restricted to a zone directly below the water table. 

 

6 GEOTECHNICAL EVALUATION 

 

6.1 Engineering and Material Characteristics 

 

Based on studies done by the US Army Corps of Engineers, Brink
Reference 9.5 

reports the 

compressibility of materials of SP and SM classifications in the Unified system as present in 

the test pits to be low once compacted, but both materials may be subject to erosion.  

 

Other considerations are : 

 

6.1.1 Properties of Heave  

 

The results of the materials tests indicate the in-situ soils are not expansive. The building site 

is thus not subject to heave.  

 

6.1.2 Properties of Settlement 

 

• Alluvium : The surface horizon is of loose consistency and subject to settlement if any 

structures are founded on them. Partridge
Reference 9.6 

indicates that foundation 

precautionary measures may potentially be required if the vertical extent of such a 

horizon of compressible material exceeds 700mm.  

• Residual Granite : The residual granite that occurs in conjunction with the nodular 

calcrete is in principle of medium dense to dense consistency, but may contain pockets of 

loose material as encountered in TP 2. In principle any structure founded on this horizon 
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will be less subjected to settlement than one founded on the overlying alluvium, but some 

differential settlement may occur due to the presence of the pockets of loose material. 

 

6.1.3 Geotechnical Zoning 

 

Based on the above discussion, the entire land parcel can be regarded as being of a single 

geotechnical classification. Considering the guidelines posted by IStructE
Reference 9.7

, 

settlement between 10mm and 20mm may take place if single storey structures of masonry 

construction are founded at a depth of approximately 500mm. At this depth the founding 

horizon will consist of alluvium overlying residual granite and nodular calcrete. The stand is 

thus zoned as “S1”.  

 

The above information is indicated on the attached Figure 3 : Geotechnical Zoning. 

 

6.2 Soil Corrossivity 

 

When discussing soil corrossivity, it is applicable to consider the guidelines as proposed by  

Evans
Reference 9.8

. The corrossivity of a soil towards buried, exposed, metallic surfaces is 

dependent on the following properties of the soil : 

 

• Electrical conductivity. 

• Chemical properties of the soil. 

• Ability of the soil to support sulphate reducing bacteria. 

• Heterogeneity of the soil. 

 

The tests carried out for the compilation of this report must be considered as indicative of the 

corrossivity of the soils only. The pH of a soil gives an indication of potential acid related 

problems. Should the soil pH be less than 6,0, corrosion may take place ; and should the pH 

be less than 4,50, the problem of corrosion may be serious. If the conductivity of the soil is 

less than 0,1mScm
-1

, corrosiveness is generally not a problem. However, the  potential of the 

soil increases with an increase in conductivity. Should the conductivity of the soil exceed 

0,5mScm
-1

, the soil can be regarded as very corrosive. Should exposed metal pipes pass 

from argillaceous soils to arenaceous soils or vice versa, electrochemical cells are set up due 

to the different rates of oxygen diffusion of the soils. Sulphate reducing bacteria is usually 

present under anaerobic conditions, that is, typically saturated or waterlogged clays.  

 

The results of the chemical testing carried out for this report indicate the following : 

 

• Soil Acidity : The pH of the soil samples of soil tested varied between 8,08 and 8,64. The 

soils are thus regarded as non-corrosive due to the acidity there of. 
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Figure 3 : Geotechnical Zoning. 
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• Water Soluble Salts Content : The conductivity of the samples of soil varied between 

0,55mScm
-1 

to 1,19mScm
-1

. The soils can thus be regarded as highly corrosive due to the 

presence of water soluble salts.    

 

Other considerations are : 

 

• Heterogeneity of the Soil : Conditions of corrosive soils due to a heterogeneous soil 

profile do not occur on the property.  

• Water Logged Soils : Conditions of water logged soils do not occur on site.  

 

6.3 Materials Utilization 

 

As far as the suitability of the in-situ materials for utilisation in the construction of earthworks 

is concerned, the results of the soil testing indicate materials of suitable quality for earthworks 

to be present on site. Based on the results of compaction and indicator testing, the quality of 

the alluvium is G6 in the TRH 14 classification. The material is thus suitable to be used for 

layerworks up to selected layer in lightly trafficked roads and also as surface bed layer 

underneath floor slabs.  

 

6.4 Excavation Classification  

 

Materials of consistency less than very dense can normally be excavated manually or with a 

TLB ; very dense material may be excavated with considerable effort with a TLB (not 

economically) but usually with an excavator or explosives and may be classified as hard 

excavation. One can thus see that it will be possible to excavate generally to a depth of 

approximately 1500mm to 2000mm on site with a TLB, after which it will be more economical 

to use alternative methods.  

 

One can thus summarise by stating : 

 

• All soils can be regarded as soft excavation.  

• Pedocretes can be regarded as soft excavation. 

• Bedrock of unweathered granite can be regarded as hard excavation. 

• Conditions of wet or clayey excavation are not expected.  

• The side walls of trenches excavated to a maximum depth of 1500mm are expected to be 

stable. 

 

6.5 Seismicity 

 

The closest source of seismic measurements to Upington under control of the Council for  
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Geoscience is Tontelbos. Kijko
Reference 9.9 

indicates the annual probability for an earthquake 

with intensity of 4,2 on the Modified Mercalli Scale to occur in the area to be less than 10
0
 ; 

and with an intensity of 8,5 to occur the probability to be less than 10
-4

.  A 10% probability 

exists that an earthquake with Peak Ground Acceleration of 0,09g may take place once in 50 

years at Keimoes. A 10% probability of an event with magnitude less than 100cms
-2

 to take 

place once in 50 years is regarded as most favourable ; natural seismic activity with 

magnitude exceeding 100cms
-2

 is regarded as unfavourable.  

 

To put the above information into perspective, Table 3 : Earthquake and Magnitude and 

Intensity, is attached to this report. 

 

6.6 Other Considerations 

 

Apart from the individual conditions as discussed, the following is applicable : 

 

• Undermined Ground : Undermining has not taken place in the area. 

• Dolomite and Limestone Stability : The area is not subject to the presence of dolomite and 

limestone related instabilities. 

 

7 CONCLUSIONS 

 

It is concluded that the site can be regarded as suitable with constraints for the construction of 

the new office for the magistrate. The following conditions prevail : 

 

• Geology : The area under investigation is located on Vaalputs granite of the Keimoes 

Granite Suite.  

• Soil Profiles : The surface soil cover consists of a surface horizon of alluvium overlying 

residual granite sand including coarse gravels of Mokalanen calcrete.  

• Hydrology : In general terms, it is expected that seasonal perched water will be absent 

from site. Surface drainage takes place by means of sheetwash and is disposed of in an 

engineered stormwater system.  

• Founding Conditions : Based on the distribution of the soil profiles on the property, the 

area is regarded as S1. Structures founded in the alluvium may be subject to unwanted 

settlement and differential settlement due to the properties of the material. Settlement of 

the future structure will be decreased if it is founded within the horizon of residual 

granite/calcrete gravels.  

• Materials Utilization : The alluvium is of G6 quality and suitable for the construction of road 

layerworks up to subbase level for lightly trafficked roads and also as surface beds.  
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INTENSITY

Instrumental

Feeble

Slight

Moderate

Rather

strong

Strong

Very strong

Destructive

Ruinous

Disasterous

Very

disasterous

Catastrophic

RADIUS OF

PERCEPTIBILITY (km)

DESCRIPTION

TABLE 3 : EARTHQUAKE MAGNITUDE AND INTENSITY

MODIFIED MERCALLI

INTENSITY SCALE

RICHTER SCALE

MAGNITUDE

I

II

III

IV

V

VI

VII

VIII

IX

X

XI

XII

Detected only by seismography

Noted only by sensitive people

Like the vibrations due to a

passing lorry. Felt by people at

rest, especially on upper floors

Felt by people while walking.

Rocking of loose objects, 

including vehicles

Felt generally ; most sleepers

are awakened and bells ring

Trees sway and suspended

objects swing ; damage by

overturning and flling of loose

objects

General public alarm ; walls

crack ; plaster falls

Car drivers seriously disturbed;

masonry fissured ; buildings

damaged

Houses collapse ; pipes break

Ground cracks badly ; buildings

destroyed ; railway lines bent ;

landslides on steep slopes

Few buildings remain standing;

thrown into the air; ground

rises and falls in waves

>8.1

7.4 to 8.1

bridges destroyed ; all services

out of action ; great landslides

and floods

Total destruction ; objects

7.0 to 7.3

6.2 to 6.9

5.5 to 6.1

4.9 to 5.4

4.3 to 4.8

3.5 to 4.2 3 to 24

24 to 48

400 to 700

400 to 700

48 to 112

110 to 200

200 to 400

400 to 700

 

• Excavation Potential : It is expected that conditions of hard rock excavation prevail at 

depths deeper than 2000mm. The overburden can be regarded as soft excavation.  

• Land Slope : Slope across the land is less than 2,0%. 

• Soil Corrossivity : All soils can be regarded as corrosive due to the presence of excessive 

water soluble salts.  



 17 

• Historic Monuments : There are no historic monuments on the site.  

• Dolomite Stability : The property is not subject to instabilities due to the presence of 

dolomite. 

• Undermining : The area is not subject to undermining.  

• Seismicity : The annual probability for an earthquake with intensity of 4,2 on the Modified 

Mercalli Scale to occur in the area is less than 10
0
 ; and with an intensity of 8,5 to occur 

the probability is less than 10
-4

.  A 10% probability exists that an earthquake with Peak 

Ground Acceleration of 0,09g may take place once in 50 years at Keimoes. 

 

8 RECOMMENDATIONS 

 

8.1  Foundation Design 

 

It is recommended that structures be founded by means of ordinary strip foundations. Such 

foundations shall be placed at a depth of 1000mm, in other words below the horizon of 

alluvium and in the horizon of residual granite and calcrete gravel to avoid excessive 

settlement due to the properties of the alluvium. The surface of the excavated trench shall be 

compacted to ensure a stable and homogenous working platform. This is also the method of 

founding used for the new police complex on the adjacent property. The superstructure shall 

be lightly reinforced and the consulting engineer may consider the provision of a ring beam of 

Y8 steel reinforcement in all the brickwork at the level of the plinths above the doors.   

 

The anticipated soil movements, soil zoning and foundation alternatives are summarized in 

the attached Table 4 : Foundation Design, Building Procedures and Precautionary Measures.  

 

8.2 Conditions of Excavation 

 

All soil materials can be regarded as soft excavation. Very dense material requiring the use of 

an excavator and eventually blasting for removal is present at variable depths, but from a 

minimum of 2000mm only.  

 

8.3 Soil Corrossivity 

 

The results of the soil conductivity tests indicate all soils to be moderately corrosive. Exposed 

underground metal objects will thus be subject to corrosion. Such objects therefore need to 

be protected by an anti-corrosion coating, or some measures provided to protect it against 

corrosion. 
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Table 4 : Foundation Design, Building Procedures and 

Precautionary Measures.  
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8.4 Materials Utilization 

The design of the pavement around the future office is still unsure and is presumed to consist 

of interlocking brick pavement. Should this be the case, the allivium can be regarded as an in-

situ selected layer and compacted to a density of 93% Modified AASHTO, and a subbase 

layer imported on top of it. 

8.5 Other Considerations 

Although the presence of the large tree on the stand is not a geotechnical issue, the decision 

to remove or retain it may have consequences as far as the future integrity of the structure is 

concerned. If the tree is retained on site, it must be recognised that future root growth may 

damage the foundations of the structure. If the tree is removed, the crater left behind must be 

backfilled in layers of maximum 200mm thick and compacted to a density of 90% Modified 

AASHTO. Preferably a material of G7 quality (TRH 14) shall be used for such purpose. 

9 SOURCES OF REFERENCE 

9.1 SAIEG : Guidelines for Urban Engineering Geological Investigations, page 2, published in 

1997. 

9.2 Mucina L et al : The Vegetation of South Africa, Lesotho and Swaziland, page 340, 

published in 2006 by SANBI. 

9.3 SAIEG-AEG-SAICE : Guidelines for Soil and Rock Logging – Proceedings of the 1990 

Geoterminology Workshop. 

9.4 Vegter JR : An Explanation of a Set of National Ground Water Maps, published by the 

Water Research Commission, in August 1995.  

9.5 Brink ABA et al : Soil Survey for Engineering, pages 38 to 39, published by Clarendon 

Press in 1982. 

9.6 Partridge TC et al : Table 1 : Geotechnical Classification for Township Development, 

published in the South African Geographical Journal, 1992. 

9.7 IStructE : Code of Practice – Foundations and Superstructures for Single Storey 

Residential Buildings of Masonry Construction, page 2.3, issued by the Joint Structural 

Division of SAECI and IstructE in 1995. 



20 

9.8 Evans UR : The Corrosion and Oxidation of Metals, published by Edward Arnold in 1971. 

9.9 Kijko A et al : Probabilistic Peak Ground Acceleration and Spectral Seismic Hazard Maps 

for South Africa, Report 2003-0053 by the Council for Geoscience. 

 14 May 2013 FJ Breytenbach, Pr Eng

Pr No. 920166 

For Soilkraft cc 


