PROJECT: Proposed Construction of Tanzania Schools Laboratory and
WASH facilities
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1.

PART | - GENERAL SPECIFICATIONS

Extent of Electrical Installations

The tenderer shall include in his tender, prices for the design of new installations, manufacture,
inspection, testing, packing, shipment, insurance, shipping, customs duties, taxes, delivery to
site, unloading and all other charges. The tenderer shall also include for complete erection,
tests on completion, setting to work, finishing and painting and maintenance of all items of
plant and equipment described or implied within these Technical Specifications and shown on

the relevant drawings to the satisfaction of the Engineer.

The electrical services within the buildings shall be complete in all respects as specified herein,
and shall include all items of equipment, materials, accessories, fittings, supports, etc.
necessary whether such items are specifically referred to in the Contract or not. The tenderer
shall be deemed to have included in his tender price all items necessary such that the

installations are complete in all respects and left in good working order.

If awarded the Contract, the Sub-Contractor shall be expected to provide fully detailed drawings
of the entire installation together with layouts of all civil and building works etc. required to
accommodate / house the plant and equipment, these layout drawings and details being
related to the existing layouts as may be necessary. The drawings shall be submitted for
approval within two weeks of the award of the Contract such that the Engineer can be made
aware of all requirements. It shall be deemed to be the responsibility of the Sub-Contractor to
ensure all civil and builder's works required for this Contract are prepared and / or provided to

suit the programme of this Contract. No claims will be entertained.

All proposed new layouts and structures shall be subject to the full approval of the Engineer

and the Employer.



2.

Programme for Electrical Engineering Installations

The tenderer shall provide within a stipulated period of acceptance of his tender and award of

Contract, a complete programme for the electrical engineering installations to be executed

indicating the anticipated commencement and completion dates of the following activities:

Vi.
Vii.

viii.

Xi.

Submission of working drawings for approval;

Placing of orders with other specialists for plant and equipment to be incorporated in
the works;

Receipt by the Sub-Contractor from other specialists of plant to be incorporated in
the works;

Manufacture by the Sub-Contractor of plant to be incorporated in the works;
Inspection and testing of installation by the Sub-Contractor to the Engineer’s
satisfaction;

Shipment of the plant from country of manufacture;

Delivery of the plant and equipment to site;

Erection on site, details for all activities;

Communication system installations;

Incoming power supply installations;

Testing and Commissioning on Project Completion.

Operations shall be commenced when instructed and shall be carried forward to completion

with the greatest possible expediency, to the satisfaction of and the Engineer, in accordance

with the Programme. The Sub-Contractor’s programmes shall be agreed with the Engineer and

shall adhere fully to the requirements and timing of the agreed Main Sub-Contractor’s

programme.



3.

Drawings accompanying the Tender Documents

The Electrical Drawings indicate generally the arrangement of the installations and are for
assistance in tendering only. The position of equipment and apparatus shown thereon are
approximate only, the exact positions, together with the actual runs of ductwork, trunking and
conduit etc., will be agreed upon with the Engineer prior to commencement of work. It shall be
deemed that the prices entered by the Sub-Contractor include for the repositioning, of the

various services, to meet the above requirements. No claims will be entertained.

The Sub-Contractor shall satisfy himself as to the correctness of all Drawings and
measurements particularly the dimensions of the electrical installations. If the Sub-Contractor
finds any discrepancy in the Drawings or between the Drawings and the Technical
Specifications or between the electrical installations and the Drawings, he shall immediately
refer the same to the Engineer who will make a ruling on the discrepancy. Figured dimensions
shall be taken in preference to the scale mentioned on or attached to any Drawings. Details
shown on Drawings shall be read in conjunction with items included in the Technical

Specifications.

The Engineer will furnish the Sub-Contractor within a reasonable time after the receipt by the
Engineer of a written request for the same, any details of which, in the opinion of the Engineer
are necessary for the execution of any part of the works. Such a request to be made only within
a reasonable time prior to the execution of such work in order to fulfil the Contract. One copy
of the Drawings, details and Technical Specifications shall be kept on the site until the
completion of the Contract and the Engineer shall at all reasonable times have access to the
same. The Sub-Contractor shall return all copies of Drawings and other relevant details to the

Engineer on the completion of the Contract.

Additional Drawings will be issued by the Sub-Contractor to the Engineer to suit the design



requirements of the works. These Drawings being issued either during or after the tender
period as may be required or necessary. These Drawings will supplement the details contained
within the Technical Specifications and Bills of Quantities and the Tenderer shall be deemed to
have taken these into account in his pricing. Where the Sub-Contractor can demonstrate that
the Drawings relate to new approved or additional items these new or additional items shall be

priced to approval in accordance with the Contract rates and prices.

4. Contract Working Drawings

The Subcontractor shall prepare fully detailed Working Drawings for all items of plant,
equipment and accessories required for installation under this section of the Contract. Two
copies of each Drawing shall be forwarded to the Engineer for approval and or comments. One
copy will be returned stamped "approved" or "not approved". Where Drawings require further
information and / or modifications to meet the comments made by the Engineer they shall be

resubmitted, again in duplicate, for approval.

When Drawings have been approved two further copies shall be forwarded to the Engineer,

together with copies to the Architect, Site and the Employer.

Drawings, and, where relevant, calculations in respect of the following shall be prepared by the
Sub-Contractor and submitted to the Engineer for his approval commencing within ten (10)

days from acceptance of the tender:

i. Cabling and external cable routes;

i.  Details of all conduit and trunking runs in respect of different services;
iii.  Details of lighting and power circuits, routes etc;
iv.  Details of sub-main switchgear and distribution boards;

v.  Lightning and surge protection details;



vi.  Technical literature for all the services;
vii.  Layouts of all ducts, chases, holes, trenches and all other services throughout the whole

of the building and associated external works.

All drawings shall be to scale and fully detailed with all the important dimensions shown and

the construction of key components indicated.

During progress of the building works, the Subcontractor shall make all necessary checks on
site to ascertain that the various services can be installed as specified and shown on the

approved Drawings.

Where such works cannot be so installed, this must be immediately brought to the notice of the
Engineer prior to the progress of such works.

The Engineer, in conjunction with the Employer, will check and return the Drawings submitted
for approval within a reasonable period, but in any case not exceeding fourteen (14) days from

receipt of the Drawings.

The layouts of plant and equipment are for general guidance only. The Sub-Contractor shall
assess the requirements and prepare a plant layout for approval within twenty one (21) days,
the required liaison being maintained with other specialists, such that an agreed layout is

submitted for approval.

5. Record Drawings (“As Installed Drawings")

As soon as the works are complete and all tests satisfactorily carried out, the Subcontractor
shall hand to the Engineer two sets of Record Drawings, together with one set of negatives of

the same, showing the works as finally installed. These Drawings shall be prepared on approved
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transparent plastic material in black ink or as approved by the Engineer. The certificate, of
making good defects, will not be issued until this condition has been complied with. Record
Drawings are in addition to detailed Working Drawings and shall show all cable routes, circuits,
trunking, conduits, plant, trenches, ductwork and ducts etc., together with the entire plumbing,

drainage and fire fighting installation, as finally installed.

The Engineer will provide the Sub-Contractor with a set of Contract Drawings (in addition to the
two sets provided for the Sub-Contractor's site and office use), which shall be maintained by the
Sub-Contractor's representative on site and which shall be used for recording of Contract
variations as they occur. This set of Drawings shall be available for the Engineer's inspection on

site, and shall be kept up to date.

The cost of the preparation and submission of the above Contract and Record Drawings shall

be deemed to be included within the Sub-Contractor's prices.

Data Schedule

As part of the submittals the sub-contractor will be required to submit data schedule and
technical literature for the materials and equipment to be supplied under this contract. These
shall be submitted to the Engineer for approval before delivery of similar materials to site. It
shall be deemed to be the responsibility of the contractor for any materials found on site

without Engineer’s prior knowledge.

Maintenance Manuals

At the start of the defects liability period, the Subcontractor shall hand over to the Engineer,
four sets of maintenance and operations manuals for each plant and equipment installed.

These manuals shall be in English and shall be fully illustrated.

11



8.

Builder's Work and Civil Works

Builder's Work and Civil Works that are incidental to this section of the Sub-Contract such as
cutting of holes in walls and floors, provisions of foundations for the plant and machinery, shall
be the responsibility of the Main Contractor. The Sub-Contractor shall be fully responsible for
the preparation of all such details that relate to such works, the details being subject to
approval by the Engineer prior to submission to the Main Contractor for action. Other items
such as fixing of brackets, cables and ductwork and trenching, making good etc. shall be carried

out by the Sub-Contractor to suit the installation of all the services.

It is the Sub-Contractor's sole responsibility to ensure that all holes and chases are in the
required position and that any additional ducts, holes and chases necessary for erection of the
installations in situ concrete walls, floor slabs etc., are included in the early stages of

construction as appropriate.

The Sub-Contractor shall furnish the Engineer and Main Contractor with all the necessary
information including position of foundations, brackets and fixings and shall ensure that such

works are performed in accordance with available information.

The Sub-Contractor shall include in his tender all supports, fixings, plugging of holes in walls,
ceilings and floors to facilitate the fixing of the pipe work, accessories, and all other portions of
the plumbing, drainage and fire fighting installations. Any purpose-made fixing brackets shall

also be provided and installed by the Contractor, including escutcheon plates and the like.
The Sub-Contractor shall supply and install approved pipework support brackets and hangers.

It shall be deemed that prices include for any special requirements and that the Contractor has

visited the site during the tender period to ascertain all details.
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The Sub-Contractor shall pay particular attention to the fixing and alignment of items. All items
shall be installed square, true and perpendicular to floors i.e. as shown on Drawings and as

may be required at site to the Engineers approval.

9. Commissioning of the Electrical Installation

The Sub-Contractor shall instruct the Employer's Maintenance Engineer or his representative on
the operation and maintenance of the various components forming the electrical installation
and shall provide drawings, diagrams and manuals to ensure the Maintenance Engineer or his

representative is completely conversant with such installations.

The Sub-Contractor shall ensure that the services installations are left in complete safe working

order and operating to the satisfaction of the Engineer.

10. Regulations and Standards
The Installations must be carried out strictly in accordance with the following documents: -
Electrical Services:

i.  The current edition of the IEE Wiring Regulations , BS 7671;
ii.  Relevant International Standards;
iii.  Current Regulations and by-laws of the Local power distributor;
iv.  Regulations and by-laws of the Ministry of Energy;
v.  By-laws of the Energy Regulatory Commission (ERC);
vi.  Any other duly constituted authorities regulations having jurisdiction over the Works;
vii.  Water Supply and Sewerage Authority's Regulations; The Specification and
accompanying documentation and Drawings;

viii. ~ The Working Drawings produced by the Contractor and approved by the Engineer.
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The Sub-Contractor shall undertake all modifications demanded by the authorities in
order to comply with the regulations, and produce all certificates, if any, for the authorities at

no extra charge.

11.  Quality of Materials

All materials, fittings and accessories are to be new and in accordance with the requirements of
the current rules and regulations where such exist, and with the relevant international

standards.

Uniformity of type and manufacture of fittings and accessories is to be as far as practicable

preserved throughout the whole Works.

Wherever the term 'similar to' is used in these Technical Specifications in reference to any item,

the word will be understood to mean type and quality of the equipment and not preference.

Where particular manufacturers only are specified herein no alternative makes will be

considered without good reasons.

All materials shall be of high quality, suitable for the purpose specified, and to the approval of

the Engineer.

12. Workmanship

The tenderer shall take into consideration, when pricing his tender, that there will be other

specialists working alongside him. Any disruptions to the existing services must therefore be
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kept to a minimum, and in this respect the Sub-Contractor shall include in his prices for carrying
out Works outside normal working hours as may be directed by the Engineer. No claim will be
entertained where abnormal working hours are required to meet this requirement and

completion of the works within the specified Contract period.

The Sub-Contractor shall be fully responsible for coordination of installation of all services. For
all services involving ducted wiring, such wiring shall be capable of future addition or

maintenance.

The Subcontractor shall be deemed to have included in his tender prices for relocating
switches, terminal points, ductwork, outlets and fixtures in positions and / or locations at least
one metre in any direction from the positions indicated on the Drawings. Within these limits no
variations in the Contract sum will be made unless the work has already been executed in

accordance with previously approved Working Drawings.

Only qualified and certified persons shall be allowed to carry out installation work. The Works

shall be performed in a neat and workmanlike manner.

The Subcontractor shall take every precaution to avoid damage to the existing property
including roads, paved walkways, grassed areas, landscaping, cables, drains and other services,
and he will be held responsible for and shall make good all such damage at his own expense to

the satisfaction of the Engineer.

The Sub-Contractor will be responsible for the exact runs and placing of pipe work, conduit,
boxes, ductwork and accessories that are to be cast in concrete, ceilings, floors, walls, columns
and beams, and for the proper fixing of the pipe work and accessories to the shuttering and the

steel reinforcement work.

15



Where ductwork is to be concealed, the pipes etc shall be in an exact position relative to the
finished plaster or such other finishes as may be applied to enable adequate cover to be

applied.

Where services are run above the false ceilings the Sub-Contractor shall ensure that access to
all services is readily available such that future maintenance can be carried out without
difficulty. Full details shall be included on the Working Drawings such that the Engineer can

give consideration to the Sub-Contractor's proposals.

13.  Setting out of work

The Sub-Contractor will be responsible for laying out his work and shall obtain all the necessary
information as may be required to carry out the work. Such information shall be obtained

sufficiently in advance to avoid any possibility of delay to the Works as a whole.

The Sub-Contractor shall be fully responsible, and shall seek, the details of all work being
carried out by the various trades on Site, particularly where such trades may interfere with each
other, or where coordination is necessary. No claims for extra costs will be entertained arising

from omissions, oversight, or neglect in this regard.
In advance of the delivery of the plant and equipment, the Sub-Contractor shall arrange for the

supply of all-necessary foundation bolts, templates, nuts, plates, sleeves, anchorages, etc., as

required and as may be directed by the Engineer.
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14. Erection and checking of work

The Sub-Contractor shall provide, and be solely responsible for, all skilled and unskilled labour,
tools, lifting tackle and other equipment required for handling of plant and equipment when

transporting to Site, within the Site and during erection.

All erection works shall be subject to approval by the Engineer.

All parts shall pass such tests as required by the Engineer to prove compliance with the
Contract irrespective of any tests which may already have been carried out at the
Manufacturer's Works. In particular all electrical pressure tests made at the Manufacturer's

Works shall be repeated at voltages approved by the Engineer.

The Sub-Contractor shall supply and install all supports, fixings, brackets and similar items as
may be necessary for the completion of the installation of the services as specified and as

shown on the Drawings.

15. Site performance and acceptance tests

The Subcontractor shall give notice of the date of the specified tests to be performed on
completion of installation. The notice shall be made in writing to the Engineer at least five days
to the date of the specified tests. Unless otherwise agreed the tests shall take place within
seven days of the stated date or on such day or days as the Engineer shall in writing notify the
Sub-Contractor in writing. The tests shall be carried out under normal working conditions to

the satisfaction of the Engineer and shall extend over such continuous periods as he may direct.
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16.

17.

All skilled labour, supervision, apparatus, fuel and instruments required for carrying out the
tests will be the responsibility and at the expense of the Sub-Contractor. The accuracy of the
instruments shall be demonstrated if required. The Sub-Contractor shall ensure that test

instruments are in good working condition and have been calibrated by an authorised agent.

If any part of the plant or equipment fails to pass the specified tests, further tests of the said
part shall, if required by the Engineer, be repeated. The Subcontractor shall, without delay, put
in hand such modifications as found necessary so as to meet the requirements of the Contract
and any expense which the Client may have incurred by reason of such further tests shall be

deducted from the Sub-Contractor’'s Contract price.

Each completed system within the installation shall be tested as a whole under operating
conditions to ensure that each component functions correctly in conjunction with the rest of

the system.

Test records

The Sub-Contractor shall make the necessary records of all the tests carried out, and when the

tests have been successfully completed he shall provide the Engineer with test records and

reports in a format to be agreed.

Dust, insect and vermin proofing

All equipment, likely to be affected by ingress of dust, shall be effectively dust proofed

and vermin proofed where no protection is afforded in its normal manufactured form. All
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18.

materials used shall be in general resistant to attack by insects, micro-organisms or other fauna

or flora. Materials used for such protection shall be to the approval of the Engineer.

Painting and finishing

All mechanical and electrical plants and equipment installed under this Contract shall be
painted or otherwise finished to approval in accordance with appropriate international code for
standard colours to be furnished by the Sub-Contractor prior to the shipment or manufacture
of the plant or equipment including all pipe work, ductwork, etc. Such finish shall be entirely
compatible with the conditions of heat, humidity, exposure to the weather, and other relevant

factors arising from the materials, location and condition of operation of the equipment.

Paintwork will be measured in the builder's work in connection with the Engineering Element.

Any additional work will be measured in accordance with the conditions of the Contract.

The Engineer may request samples of paint finishes, the cost of which shall be deemed to have

been included within the tendered prices for all works.

All final painting of equipment, fixtures, and accessories shall be carried out by the
Sub-Contractor, except where it is the usual practice of the manufacturer of items of plant and
equipment to apply a high standard of protective finishing paintwork in the shop before
despatch. This will be acceptable provided the Sub-Contractor at his own costs makes good any

damage to paintwork, occurring in shipment, transportation and installation.
The interiors of electrical switchboards control panels, and similar items, shall be finished in an

approved enamel colour and shall comply with the appropriate international standards for

enamel finish which shall be furnished by the Sub-Contractor prior to shipment or manufacture

19



19.

20.

of the plant or equipment. The exteriors of such panels and enclosures shall be of international
standards specification colour as specified by the Engineer.

Labels

All items of electrical plant, Sub-main distribution boards, etc. shall be neatly and clearly
labelled externally with identification marks corresponding with those on Drawings or in
Technical Specifications. Final details shall be agreed upon by the Sub-Contractor and the

Engineer.

Identification labels shall be of laminated plastic material engraved, white on black or white on
blue, with no less than 6mm "Lino" style letters and shall be fixed on or adjacent to all items by
means of at least two brass screws or to the approval of the Engineer. Self-adhesive labels shall

not be permitted.

All main switches, circuit breakers, isolators, valves, motors, switchfuse, consumer service units,
and distribution boards etc. shall be neatly and clearly labelled externally with identification
marks corresponding with those on the Drawings or Technical Specifications. Final details shall

be agreed upon by the Sub-Contractor and the Engineer. All labels / plates shall be in English.

Specialist manufacturers

Where specialists are not nominated by the Employer, the Sub-Contractor shall appoint
specialist manufacturers and suitable specialists for any sections of the Works described herein

in which he is not himself an experienced, recognized and approved specialist.
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The tenderer shall, on submission of his tender, indicate the names of all proposed specialist
manufacturers and specialists, together with the precise sections of the Works for which each
will be responsible. The Sub-Contractor may be required to seek alternative manufacturers or
Subcontractors or to accept specialists nominated by the Employer; it shall be deemed that the
prices entered in the tender include this requirement. For plant and equipment supplied by
suppliers other than the Sub-Contractor, the Sub-Contractor will be required to furnish an
agreement between himself and the supplier stating that he is authorised by the supplier to
deal in the plant and equipment and that he is authorised to stock the necessary spare parts or
that the Employer will be authorised to revert to the supplier in the event of breakdown of the

plant or equipment.

The Sub-Contractor shall allow in his prices for phasing his work to meet the requirements of
the other specialists, and for varying his programme or otherwise, to comply with the erection
programme of such specialist. No additional costs will be allowed to the Sub-Contractor for any

disruptions to his programme, or otherwise, in his compliance with the above requirements.

21. Interference with the existing Works

The Subcontractor shall not interfere in any way with any existing works whether the property
of the Employer or of a third party and whether the position of such works is indicated to the
Sub-Contractor by the Engineer or not. The exception being where such interference is
specifically described as part of the Works either in the Contract or in any form of instruction

from the Engineer.
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22. Protection of Works

The Subcontractor shall carefully protect from injury by weather all Work and materials which
may be affected thereby and allow in his prices for all dams, pumping, shoring, temporary
drains, sumps etc. necessary for the purpose. The Subcontractor shall clear away and make

good at his own cost to the satisfaction of the Engineer all damage caused thereby.

23. Sundries

The necessary holding down bolts, supporting brackets and templates, guards and screens,
locks, piping, conduits, lamps and other requisite sundries whether specified in detail or not
shall be provided, under the Contract and it shall be deemed that the Sub-Contractor's prices,
rates and the like include for all such items.

24. Schedules of technical data

Where included in the Tender Documents, all tenderers shall complete Schedules of technical

data; otherwise the Tender may not receive full consideration, and will be liable to rejection.

25. Copies of orders

Copies of all orders for major items of plant, equipment and materials places with suppliers

shall be provided in triplicate to the Engineer.

26. Inspection and tests at Manufacturer's Works

The Engineer, and his duly authorised representative, shall have at all reasonable times access

to the Sub-Contractor's premises to inspect and examine the materials and workmanship of the
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mechanical and electrical plant and equipment during its manufacture there. If part of the plant
and equipment is being manufactured on other premises, the Sub-Contractor shall obtain for
the Engineer and for his duly authorised representative permission to inspect as if the plant
and equipment was manufactured on the Sub-Contractor's own premises. Such inspection,
examination or testing, if made, shall not relieve the Sub-Contractor from any obligation under

the Contract.

Where the plant and equipment is a composite unit of several individual pieces manufactured
in different places, it shall be assembled and tested as one complete working unit, at the

Maker's works, to the relevant International Standards where applicable.
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PART Il - PARTICULAR SPECIFICATIONS

27. Extent of installation

The Sub-Contractor shall carry out all the necessary works for successful installation of the
electrical services as described and set out in this section of the Technical Specification, Bills of

Quantities and accompanying Drawings in accordance with the General Electrical Specifications.

The Works, the major elements of which are scheduled below, includes the supply of all labour,
material, equipment, plant and components necessary for complete installation and setting out
work in respect of the entire electrical services requirements within the proposed development
and rendering it in complete working condition in respect of but not limited to the following
installations:

i Electrical Distribution;

i.  Lighting and Power Installations;

iii.  Grounding/ Earthing, Lightning Protection System;

iv.  External Lighting etc;

v.  Conduit pathways for communication systems, alarm systems.

In general the installations shall be concealed in conduits except in areas where surface
installation is necessary. In such cases, installation will be carried out in trunking, Gl conduit or

cable tray as indicated on the drawings.

28. Electricity Supply to the Building

The power supply to the proposed development shall be tapped-off from the existing low
voltage system 415V (if available). In the event that no mains utility supply exists, photovoltaic
solar power shall be provided to be the mains power supply, with standby generator acting as

the back-up.
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29.

Electrical Distribution System

29.1. Scope of Work

The Subcontractor shall supply, install, test and commission new distribution cables as
indicated on the drawings to complete the electrical distribution system, all in accordance with

the latest edition of the IEE Wiring Regulations BS 7671.

29.2. Sub-main Cables

The Contractor shall supply new PVC insulated or armoured cables with stranded copper
conductors as shown on the drawings. All low and medium voltage cables shall be rated at
600/1000 Volts and shall comply with the relevant British Standard or other approved
international standards. The Contractor shall supply, install, test, and commission the entire

sub-main cable system.

All the sub-main cables to consumer units / distribution boards for lighting and power shall be
drawn in conduit / ducts concealed in walls, floors and ceilings slabs of the buildings or on cable

trays / trunking containment.

29.3. Distribution Boards

The Contractor shall supply new distribution boards of the surface / flush mounted metal
enclosure type complete with MCBs. The Contractor shall ensure that each distribution board
is complete with hinged lid and is constructed so that the circuit breaker toggles are concealed
when the lid is closed. The distribution boards shall be controlled by an isolating integral switch

within the board.
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The Contractor shall ensure that all circuit breakers are provided with thermal overload and
magnetic short-circuit tripping and a quick trip-free mechanism. The Contractor shall ensure
that the necessary discrimination between each main panel and final sub-circuit is provided.
The Contractor shall ensure that circuit breaker and distribution boards used throughout the
installation are of the same pattern, range and manufacture and all MCBs have short circuit

capacity not less than 5 kA.

The final fixing and mounting height of each board and other associated switchgears shall be
agreed on site to suit the plant, benches, trunking, services, cupboards etc. The rating of all

distribution boards shall be according to the values shown on the drawings.

Where surface boards are installed sub-circuit conduits shall be suitably terminated within
adaptable conduit boxes, flush mounted behind the surface mounted distribution board. The

Contractor shall ensure that this is correctly done.

29.4. Consumer Units

The Contractor shall supply new as appropriate the consumer units of the flush mounted metal
enclosure type complete with MCBs and isolating switches, similar to those described under

Clause 2.4.3.

29.5. Contactors

The Contractor shall ensure that contactors where required are suitable for continuous heavy
duty and fitted with 240 voltage coils. They shall be of robust construction to BS EN 60470 or
approved equivalent standard where applicable, and rated at not less than the current carrying

capacity of the outgoing circuits.
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30.

29.6. Armoured Cables

The Contractor shall ensure that underground cables (PVC/SWA/PVC) are made of stranded
copper conductors. The cables shall be rated at 600/1000 volts grade to BS 6346 or approved
equivalent international standard. The cables shall be terminated in brass compression type
glands of the correct size to secure the cable inner sheath and ensure effective electrical
continuity between the cable armouring wires and the metal enclosure on which the cable is
terminated. A copper earth link shall be provided at the cable termination point for earthing of

the cable armour and cable gland to the sub-boards earthing point.

29.7. Electrical Distribution System

The Contractor shall be fully responsible for the necessary liaison and coordination of all works

on site.

The final cable routes and layouts are to suit pipe work, drainage, cables foundations and the
like. The Contractor shall produce Drawings for approval indicating the alternative proposed
routes of cables. These shall in general follow an agreed service reserve decided by the
Engineer / Architect, in conjunction with the Employer and the cable routes shall be easily
accessible during maintenance after the construction work is complete. Care must be taken into
consideration that no electrical cables shall share the same ducts compartment with the
plumbing compartment unless there is a clear and distinct separator between the two

preferably by a solid masonry wall.

Lighting Installation

30.1. Scope of the Work

The Contractor shall supply, install connect, test and commission the lighting fittings as shown

on site / drawings and set out in the Schedule.
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30.2. General

All lighting fittings shown on the drawings or set out in the various schedules are to be supplied

and installed complete under this quotation.

The lighting installation shall be generally concealed throughout, the conduits being run above
the false ceilings, casted within the concrete slabs or chased into the walls. The various
positions for all lighting fittings are as indicated on the drawings. These however, are subject to
minor changes and adjustment to suit the false ceiling details and the locations of services and
facilities. All supports, fixings and the like to be supplied under this contract, the Contractor
being responsible for the final ceiling arrangement. Where false ceilings are provided, all
openings, services access, trims, suspensions and connections to suit the fittings supplied, are

to the approval of the Engineer and the Employer.

30.3. Method of Wiring to Fittings

The circuit wiring shall be continuous throughout on a loop-in loop-out system and there shall
be no joints whatsoever other than at the lighting fitting positions/boxes. The final connections
to lighting fittings shall be from a conduit box complete with domed lid and cord grip. The
circuit wiring terminates within the box at a suitably rated terminal block / pre-wired 3 pin plug
ceiling rose and wiring (via the cord grip) to the fitting carried out in heat resisting 3-core

PVC/PVC cable.
The lighting fittings shall be wired, in general, with 1.5mm? single core PVC cables, the final

connections to all fittings being carried out in heat resisting cable. The Contractor shall inspect

to ensure that this is correctly done on site.
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30.4. Fluorescent Fittings

Fluorescent fittings are the type as indicated on the schedules and specified herein. They are
complete with tubes, wiring auxiliaries and all other items as specified or required for the

complete installation and setting to work.

Each tube is provided with a low loss ballast and starting devices. Each fitting is power factor
corrected to 0.90 and fused. The Contractor shall inspect and ensure that the spacing between

ballasts is not less than 50mm and between condenser and other auxiliaries 75mm.

Where light fittings provided are controlled through presence detector or daylight sensors the

tube shall be provided with dimmable ballast.

The Contractor shall ensure that internal connections are made with heat resistant wiring of
ample rating, and all the wiring is bunched and neatly secured in a manner to ensure minimum
heating from auxiliary components. A three ways connection unit should be properly secured

and shall provide for all circuit connections.

Colour temperature of tubes shall match throughout, except where otherwise specified. In
general they shall be warm white.

The Contractor shall inspect and ensure that all fluorescent fittings are approved by the
International standardizing bodies, eg; BS, BSEN, IEC and comply with local safety standards

and if required, the Contractor shall be ready to submit a written evidence of such approval.

It shall be the responsibility of the Contractor to determine all details relating to the fixing of the
fittings and auxiliaries with particular attention being paid to the false ceiling areas etc. The
locations of all fittings are subject to the Engineers approval, final positioning shall therefore be

agreed upon in the course of the Contract.
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The recessed fittings, within any false ceilings shall be finally installed subject to the Engineers
approval. The Contractor shall ensure that all fittings, trims and supports details are provided
and agreed prior to the installation. The Contractor shall liaise with the Engineer to complete

the works.

30.5. Incandescent Fittings

Incandescent fittings shall be of the types shown in the schedules. Enclosing metal-ware shall
be of robust construction, complete with mounting holes, openings for cable or conduit entry,
earthing terminal, and space for cable connections shall be as required. Where wiring is carried
out within a stem or suspension tube, it should be of ample size to facilitate easy insertion of
wires. No mountings shall be so arranged that complete rotation is possible, i.e. that wiring can
be twisted. Suspension chains shall be utilised so that the wiring shall not be allowed to take

the weight of the fittings.

Lamp-holders in totally enclosed fittings shall be of heat resistant type made of porcelain or
brass, and connected with heat resistant cable. Generally, lamp-holders and lamps shall

comply with BSEN60061 / IEC61-1.

30.6. LED Fittings

LED fittings shall be of the types shown in the schedules. Enclosing metal-ware shall be of
robust construction, complete with mounting holes, openings for cable or conduit entry,
earthing terminal, and space for cable connections shall be as required. Where wiring is carried
out within a stem or suspension tube, it should be of ample size to facilitate easy insertion of

wires. Generally, lamp-holders and lamps shall comply with BSEN60061/IEC61-1.
The LED fittings shall have the following minimum properties:-

i.  Of high efficacy (min. 125Im/watt);

i.  Minimum 0.9 power factor;
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iii.  With universal voltage range;

iv.  Replaceable smart LED driver;

V. Minimum 48,000 hours operating life;
vi.  CRI>80;

vii.  LED driver warranty > Syears

30.7. Lighting Switches

The Contractor shall inspect and ensure that light switches are rated at not less than 10A
amperes as a minimum. All switches shall generally be flush mounted and fitted with the
approved flush conduit boxes. Surface switches of the metal clad type and approved range and

pattern, are provided within plant rooms, service ducts and similar areas.

Circuit switches shall be one-way or two-way where more than one switch is denoted at any

position; multiple gang units shall be used.

The light switches shall be assembled in single or multiple units, in boxes of galvanised steel
and fixed with brass screws. Screw heads used to secure switch cover plates to be finished to

match the cover plates.

The switches shall be of the same manufacture and type throughout the installation. The
Contractor shall submit to the Engineer, for approval, a sample of the switches and cover plates

he proposes to use. Switch plates and plug socket plates shall match in colour throughout.

The mounting heights are 1400mm to 1600mm but are finally subject to adjustment to suit
building details. The Contractor shall check all door swings to ensure that the switches are on
the lock side. These will be entirely the responsibility of the Contractor.

For automatic switching, time switch controlled contactor shall be used.
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31.

Power Installation

31.1. Scope of the Work

The Contractor shall supply, install, test and commission the power installation as shown on the

Drawings.

31.2. 13 Ampere Switched Socket Outlets

The socket outlets shall be positioned and of the type as indicated on the site or on drawings.

Every 13 Amp socket outlet shall be complete with a fused plug top.

Unless otherwise stated, 13 Amp socket outlets and spur boxes shall be wired to ring main

circuits.

The socket outlets shall be assembled in single or multiple units as required. Except where
mounted and fixed to trunking the sockets shall be mounted / fixed to boxes of galvanised steel
and fixed with brass screws. The Contractor shall submit to the Engineer, a sample of each
outlet and cover plate proposed for use in the works. This applies equally to all the power and
switch plates specified throughout this document. The socket outlets shall match those of the

lighting switch plates.

In the Kitchen room the socket outlets are mounted on walls at high level. The final mounting
height will be to suit the levels of the equipment and shall be agreed on site. In general, all
areas shall include outlets mounted at 350mm above the finished floor level. A uniform level,
for all sockets and power outlets, shall be agreed to suit the requirements of the Engineer and
the Employer. Locations shall be subject to change to suit the layouts within the various areas.
The Contractor shall take this into consideration when pricing his tender. Where outlets are to

be installed in pairs they are to be installed under the one cover plate.
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Except where installed using surface wiring, all outlets shall be surface or flush mounted and

fitted into approved surface conduit boxes, earthing terminals, etc. as previously described.

The circuit wiring is rated / sized to IEE Regulations and shall not be less than 2.5mm? PVC. The
wiring shall be inside conduits and / or trunkings to suit the requirements of the particular area,

a concealed installation being provided throughout.

The phasing and circuit wiring for all socket outlets, power outlets and lighting circuits shall be
agreed. Details shown on the Drawings are, at this stage, for information only. The Contractor
shall finally provide details for approval to suit the final layout throughout the site as required

by the Employer.

All socket and power outlets shall be fully earthed and bonded-up complete, especially where
located and mounted close to sinks, taps, etc. All sinks, taps and water pipe work and
appliances shall also be fully bonded up as required by the relevant IEE Wiring Regulations BS

7671 to ensure equi-potential between all items.

31.3. 13 Ampere Switched Fused Connection Units

13 ampere switched fused connection units are to be supplied installed for termination on the
various circuits as indicated on the Drawings. The connection units are of the range specified
on the drawings and every socket outlet shall be complete with plug top.

31.4. Isolators

Isolators of the indicated ampere ratings shall be supplied and installed for connection to the

various items as indicated on the drawing.
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31.5. Connections to Hand Dryers

Hand dryers are controlled from 20 Amp. DP switches with neon indicator, flush mounted in the
position indicated on the drawings. Connections to the hand dryers shall be done by means of

flexible PVC insulated cable.

31.6. System of Wiring

Unless otherwise specified or indicated on the Drawings, all wires and cables for power and
lighting enclosed in conduit and trunking shall be of single core type, PVC insulated 600-volt
grade, copper to BS EN 50086. The installation is or shall be carried out on the looping-in
system with continuous mains throughout each circuit. All connections to fittings and the like
are or shall be of a solid nature and small connectors (other than porcelain enclosed heavy
brass sleeves) shall not be allowed. Porcelain connectors enclosing heavy brass sleeves shall be

provided for heat resisting tails for enclosed fittings and for the drops for pendant type fittings.

All connections to flexible cords or cables shall be such that any strain on the cord or cables is

not transmitted to the connection.

Draw wires shall be left in all conduits provided under this contract where these conduits are

for future services.

Joints in PVC cables shall not be allowed in any part of the system.

The number of cables run in conduits shall be in accordance with the IEE wiring regulations BS
7671. With the exception of 3-phase power points or sub-main supply circuits to 3-phase
boards, the circuits grouped in any one conduit shall be connected to one phase of the system
only. This does not apply to wiring run in trunking. All switch wires for lighting circuits shall be

on the phase or "live" side.
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An insulated earth wire shall be provided in all conduit and trunking systems, terminating at all
outlets where an earth is required. This earth wire shall comply with BS 7430 but in no case

less than 1.5mm? for lighting circuits and 2.5mm? for power circuits.

When drawing the wires and cables into the conduits or trunking, the Contractor must ensure
that proper appliances are used so that the wires and cables suffer no damage whatsoever in
the process. All joints and kinks shall be scrupulously avoided and care must be taken to
ensure that the insulation of the cables receive no damage or abrasion. Low voltage cables and

medium voltage cables shall be enclosed in entirely separate conduits.

All cables shall be drawn-in after the installation of the entire conduit system and after plaster

has dried out. Draw wires shall not be threaded in at the time the conduits are being installed.

31.7. Cables, Wiring and Accessories

This section of the Specification includes the inspection, delivery to site, unloading, complete
installation, putting into commission and handing over in the approved working order, the
whole of the main and auxiliary power cables and other cables and wiring as detailed herein

and in the tender.

The work includes the supply, delivery and erection of all cable racks, cable cleats, conduits,
trunking, pipes, Unistrut and fittings required for the support and accommodation of the cables
and wiring, grouting of rag bolts for the fixing of cable racks, supports, and all required
trenching. The work also includes the installation of cables and wiring within the trenches,

conduit, trunking and the proper protection, marking and terminations of all such cables.
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Jointing of cables shall not be permitted under this contract, as the distances are short and
therefore continuous cable lengths can be used. However, where joints are permitted by the
Engineer for any reason they shall be of an approved type and manufacture and of the cast
resin type. Where joints are required for control cables they shall be housed within a purpose
made concrete pit with lid and jointed/terminated such that testing can easily and readily be
carried out. The cables shall be as manufactured and tested in accordance with the appropriate

International Standards as applicable, and the following Standards in particular shall apply: -

Copper conductors shall be provided throughout and shall comply with BS 6360/IEC 228 or BS

4109 or approved equivalent.

PVC (Polyvinyl Chloride) insulation and PVC sheath shall comply with BS 6746/IEC 227 and BS

6346 or approved equivalent.

Non-armoured PVC insulated cables shall comply with BS 6004/IEC 227 or approved equivalent.

Armoured cables with XLPE insulated copper conductors (25 mm? cross sectional area or

higher) where used shall comply with BS 5467/IEC 502, IEC 811 or approved equivalent.

The tenderer should submit a fully detailed technical description and manufacturing data of the

cables offered together with full test certificates of all cables and wiring provided.
All cables shall be delivered to site in the same coils as despatched from the manufacturer and
the labels showing size, type and length and shall be removed only in the presence of the

Engineer or his representative and handed to him.

All cables and wiring shall be of adequate rating in accordance with the relevant IEE Wiring

Regulations BS 7671, protected in conduits or trunkings, placed on cable trays, in underground
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pipe ducts or trenches, or when cleated to Unistrut inserts etc. safe-guarded so as to prevent

danger.

The Contractor shall agree with the Engineer and the Employer route of all cables, conduit and
cable trunking and shall not install such trunking or conduits until agreement and approval has

been given.

The main supply cables shall be extended from the LV switchboard position in the service areas.
It will be necessary for the Contractor to liaise with the Engineer when finalising the cable

routes.

31.8. Trenching

All underground cables where not installed within pre-formed service trenches or service duct,
shall be laid in pipes, ducts or buried directly in the ground, as specified for the particular case

or as indicated on the Drawings.

The Contractor shall carry out all excavation, backfilling, sanding, consolidation and making
good, and shall remove all spoil and waste on completion. The Contractor shall include for the
re-instatement of the grass and other areas such as roads and pathways where excavation has
been necessary to accommodate the installation of the various controls, alarm, power and

external lighting cables.

The depth of trenches shall be such as to provide the cover set out hereunder. Trenches shall
be free of large stones and similar material likely to cause damage to cables, and the bottom

Pipes or cables shall be bedded in 0.08 m of sand or approved equivalent material which has
been sifted through a No 36 BS sieve, care being taken to ensure than cinders, breeze, or any
other chemically active material does not come in contact with the cables at any point. After

the laying of the cables or pipes, back-fill material initially consists of a further layer of sand to
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provide a cover of approximately 0.08 m, which shall be consolidated as necessary before final
backfilling and consolidation. All cables which are laid directly in the ground shall be protected

by concrete or earthenware tiles:

i. Inopen ground and under pavements, the minimum cover shall be 0.6 metres.
i.  Under roadways subject to vehicular traffic, the minimum cover shall be 0.9 metres.
iii.  Minimum horizontal spacing between LV cables laid in common trench shall be 0.03
metres, and between LV cables and other services laid in common trench or run

adjacent, the minimum spacing shall be 0.3 metres.

Where cables are laid under roads, pathways exceeding 0.90m width, and paved areas, they
shall be installed in continuous runs of approved asbestos cement or glazed earthenware

pressure piping, the pipes extending 600 mm on either side of the roads etc.

The routes of the cables buried underground shall be clearly and permanently marked by
concrete cable markers, as detailed on the Drawings. These shall be positioned 100 mm to the
right of each cable and installed such that the distance between markers is approximately 20m
and one at every change to direction. Details to be agreed at site to suit final external

distribution.

Cables shall be snaked between all terminations and junction boxes to allow movement and

settlement of soil.

31.9. Laying of Cables in the Ground

Where installation involves laying of cables directly in the ground, the cables shall be protected
with pre-cast concrete cover blocks, and shall be buried at least 1.0 m below ground surface.

The locations of such cables shall be made evident by means of mass concrete marker posts
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inscribed with cast-in lettering of the word "CABLE" which shall be of dimensions and painted in
colours approved by the Engineer. The marker posts shall be installed at all changes in straight
horizontal alignment or at 50 m interval, whichever is the lesser; the marker posts shall be
installed 1.0 m away from the cable with the lettered face parallel to and facing away from the

cable.

31.10. Other Cable Installation Methods

Where cables are not laid directly in the ground or in prepared concrete trenches or ducts they
shall be supported in reinforced Industrial nylon or aluminium alloy cable cleats bolted directly
on the building walls or to vertical or horizontal mild steel channel supports embedded in the

floor or walls. Fixing centres for supports shall not exceed 600 mm.

Where several control cables are run in a common route, they may be supported on galvanised,
perforated steel trays in preference to individual supports detailed above. Cable tray supports
shall be suspended from secure overhead fixtures at intervals not greater than 1000 mm, and
groups of cables fixed to the cable tray by PVC or other approved saddles at intervals not
greater than 500 mm. In sections where cables are laid directly in the ground, power and
control cables shall not run together but shall take different routes. Where cables are installed
inside cable trenches they shall be run on separate galvanised steel hooks fixed on the sides of
the cable trenches at intervals of not more than 500 mm, Power and control cables shall run on

opposite walls inside the cable trenches.

31.11. Depth and Separation of Cables

Cable trenches shall be excavated or ducts laid at such a depth that the minimum distance to

the top of the cable trench or duct shall comply with the following:
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Minimum Clearance

Type of Service Vehicular Roadways Open Ground or Footpath
HV 1000 mm 750 mm
Others 750 mm 500 mm

Where possible, electric cables and associated ducts shall be installed such that subsequent
excavation to expose another service will not disturb electric cables and ducts. Where it is not
possible to separate two cables by installing them along different routes, the following

clearances shall be observed along parallel routes:

Type of From HV to LV To Other To Gas/water etc
Cable Cable Cable lower voltages
HV 150 mm 300 mm 300 mm 300 mm

LV 300 mm 150 mm 250 mm 300 mm

Others 300 mm 250 mm 150 mm 300 mm

The spacing of cables installed at the same time shall be generally in accordance with the above

table, but the Engineer may specify where circumstances permit a more economical

arrangement.

As far as possible electric cables shall not be installed alongside other services except where
otherwise directed. Where such segregation is not possible, then 50 mm thick concrete slabs
may be constructed with the Engineers approval, to separate the services. Adequate slack shall

be left at each bend of the cable laid directly in the ground.

Instrument and control cables shall as far as possible be routed separately from power cables

and shall not be run on long distances on parallel routes or range to cross one another. A
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minimum separation of 250 mm shall be maintained between them. Power cables shall not be

installed in the same ducts as instrument or control cables.

31.12. Types of Cables, Conditions and Wiring
i. Power Cables

In general, these shall be multi-core cables, insulated with PVC single wire armoured and PVC
outer sheath. These cables are 600/1000 volt class to BS 6346, the conductors being copper.
The numbers of cores are as indicated on the Drawings and these cables shall be used for all LV

distribution requirements where indicated.

XLPE/SWA/PVC cables, 600/1000-volt class to BS 5467 for cable sizes of 25 mm? or higher shall

be used where indicated.

ii. Control / Alarm Cables

Multi-core control cables are PVC/SWA/PVC sheathed overall where run in the ground with
every core colour coded. Conductor sizes are to suit and details of cores and cable lengths are

set out in the Drawings. Details of cable offered are forwarded with tender.

31.13. Domestic, Lighting and Small Power

In general, these shall be PVC insulated single core cables with stranded copper conductors, to

meet the general requirements of the installation.

31.14. Terminations of Cables

The ends of each PVC/SWA/PVC cable shall be terminated in brass compression-type
cable-glands of the correct size which shall secure the cable inner sheath and ensure effective
electrical continuity between the armour wires and the cubicle metal enclosure in which the

cable is terminated.
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Where cables are required to be terminated in terminal boxes or other items of Plant which
have not been supplied by the Contractor, the Contractor shall be responsible for completing
the terminations in accordance with the requirements specified above, including testing and

verifying of the correct phase sequence of the cores.

Cables shall be identified inside all manholes at the cubicle terminations by tags made of brass,
PVC or other types of insulating materials on 'which circuit identification marks shall be indelibly
inscribed. Power cables shall have phase identification on each core done on tags made of
crimped or sweated sockets of the correct size. Control and protection cables shall have each

core identified by an insulated numbered ferrule.

All instrumentation cables shall have their armours or screens earthed at only one end

preferably at the control cubicle end.

31.15. Cable and Wiring Test

On completion of the installation, the cables shall, in the presence of the Engineer or his
representative, be subjected to the following tests as laid down in the IEE Wiring Regulations BS
7671 and the Electric Power Act (1997).

a. Insulation level

b. Polarity

31.16. Voltage Drop

The Contractor shall inspect, test and ensure that the size of every cable conductor is such that
the drop in voltage from the main LV switchboard to any point in the respective installations

shall not exceed 4% of the nominal supply voltage.
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The Contractor shall inspect, test and ensure that the final circuit wiring for small power and

lighting circuits shall not be less than 2.5 and 1.5 mm? respectively as stated on the Drawings.

31.17. Conduits

Unless otherwise installed on site all concealed conduits used shall be black rigid super high
impact heavy gauge Class A PVC in accordance with BS 2782. Where steel conduits are required

these shall be deemed to be included in the Contractor's price.

Where surface conduits are to be installed, or conduits other than PVC specified for the various
services, these shall be of the heavy gauge Class 'B' welded and screwed steel and shall comply

with BS 4568 .

In general the installation shall be concealed throughout and shall be fixed by distance type

saddles spaced at not more than 900mm apart.

Conduits installed on surface shall be supported with saddles every 600mm. Conduit runs in

chases shall be firmly held in position by means of substantial pipe hooks driven into wooden

plugs.

Conduit PVC connections shall either be by a demountable (screwed up) or adhesive fixed and
made watertight. The tube and fittings must be clean and free of all grease before applying the
adhesive. When connections are made between conduit and switch boxes, care shall be taken

that no rough edges or conduit stick out into the boxes.
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Conduit accessories and fittings for the heavy duty PVC conduit shall match fully the
requirements of the conduit used and shall be agreed. Conduit fittings for the steel conduits
shall be malleable cast iron galvanised to BS 4568 with extended spouts, internally treated and

cover fixing lugs.

The drawings with these specifications indicate the approximate positions only of points and
switches, and it shall be the Contractor's responsibility to mark out and centre on site the
accurate positions where necessary in consultation with the Engineer and the Employer. The

Contractor shall be responsible for the accuracy of the final positions.

Conduit outlets and junction boxes, where used in conjunction with PVC conduit, are to be PVC
manufactured to BS 4607: Part1. Outlet boxes for lighting fittings are to be of the loop-in type
where conduit installation is concealed and the Contractor shall allow one such box per fitting,

except where fluorescent fittings are specified when two such boxes per fittings are used.

Flexible conduits are manufactured to BS 731 (Part 1) galvanised and with PVC outer sheath.

It shall be entirely the Contractor's responsibility to ensure that conduits and other equipment
are installed at the appropriate stage of building progress, and no extra payment shall be made

for chasing, boring, cutting or any other work arising from failure to meet this requirement.

Conduits are installed in such a manner that all cables can be drawn-in after erection by means

of a draw-in tape.

Where a steel conduit system is required and specified the exposed outlet boxes shall be cast
metal type and flush boxes shall be cast or sheet metal. No knockouts shall be removed unless
used. Where conduits enter sheet metal boxes, they shall be lock-nutted back and front. Burrs

and obstructions shall be removed before installation of boxes and conduits.
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No conduit shall be smaller than 20mm nor shall accommodate more than 75% of the

conductors permitted under the IEE wiring regulations.

Conduits to be concealed in structures cast-insitu are or shall be secured to the steel
reinforcement work with heavy binding wire, spaced not more than 900mm to prevent
movement of conduit boxes during the pouring and vibrating of the concrete. Outlet boxes
shall be filled with paper to prevent ingress or concrete, and all boxes shall securely be fixed to
the shuttering with nails or other measures, which must not be visible after removal of the
shuttering unless they later can be concealed e.g. by plaster. Conduits shall be installed after
the chasing work has been completed. Couplings plugged with a suitable non-metallic stopping

plug shall protect all open ends of conduit.

Conduit run in chases in walls or the like shall be fixed by means of mild steel pipe hooks or
saddles spaced at not more than 900 mm. Where the conduit is concealed behind the plaster it

shall be sunk 20 mm below finished plaster level before application of the plaster.

Surface conduit shall also be fixed 200 mm from boxes, the boxes themselves being securely
fixed. Where such an arrangement of boxes and saddles would prove to be both unsightly and
unnecessary, short lengths of conduit not exceeding 900mm between boxes need not be
secured further than by connection to the adjacent boxes. In such cases the Engineer reserves
his right to insist upon having additional fixings provided should he for any reason whatsoever

consider additional fixings necessary.

Special care should be taken to prevent dirt and plaster from entering any section of the

conduit system.
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All bends in conduits shall be formed without any decrease or increase of the cross section
diameter of the conduits. The radius of the bend shall not to be less than indicated by British
Standard. For concealed work this radius should be increased. No manufactured tees, elbows,

and bends will be permitted. All conduits shall be thoroughly cleaned for sharp edges.

The conduits shall be installed avoiding unnecessary bends or changes in directions. Conduits
shall be laid in straight lines. Where straight rows of conduits are installed, inspection boxes
shall be placed at not more than 15 metre intervals. There shall not be more than 4 easy bends

or 2 right-angle bends between boxes.

Sub-mains conductor shall not be bunched in the same conduit as other circuits.

Lighting sub-circuits shall not be enclosed in the same conduit as general-purpose power

sub-circuits.

Single-phase sub-circuits shall not be enclosed in the same conduit as three-phase sub-circuit.

31.18. Cable Trunking

The Contractor shall supply new install, test all single, two and three compartments cable
trunking installed on the site to ensure that they are electrically and mechanically sound. All
trunking are or shall be provided with removable covers of an agreed and appropriate length
for handling, removal and servicing. The colour of the trunking shall be agreed to suit the
Employer, the Contractor including in his prices for factory painting in a colour agreed with the

Architect.

In general all trunking shall be manufactured by a renowned company. The cable trunking shall

be made from hot galvanised sheet metal and approved to CEl 23-31 standards. It shall be
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factory painted externally where normally visible to match the finish of the walls as approved by
the Architect and to suit the requirements of the other areas as agreed. A continuous cover of
the same material are provided and fitted, for all areas except as for the laboratory trunking

and cover screws so arranged that no sharp protrusions occur within the wiring space.

The mounting height of the trunking shall be agreed in general and shall be skirting in all

working areas.

The trunking shall be complete with all supports, tee-pieces, angles, fixings, fillets, couplings,

bends etc. as required and as necessary to complete the installation.

The trunking shall be sized in compliance with the capacity Table issued by the B.E.S.A.; the
Contractor shall therefore inspect and ensure that the size all trunkings comply with this

requirement.

Each conduit take-off from the cable trunk shall be lock-nutted on both sides, with no excess

conduit protruding into the cable trunk unless it is properly bushed.

The Contractor shall inspect and ensure that the maximum number of cables in the trunkings

shall be that in aggregate would occupy 45% of the cross sectional area of the trunking.

UPVC trunking shall, unless otherwise specified be manufactured to BS 5750 part 2. All sections
shall be rigidly fixed together and fixed to building structure at intervals of not more than

1200mm.

31.19. Cable Tray

The Contractor shall inspect and test to ensure that cable trays are manufactured of perforated

enamelled steel plate with returned flanges and with suspensions at intervals of not more than
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1000mm. The final sizes shall be determined by the Contractor to suit the requirements of the

installations.

31.20. Continuity

The Contractor shall inspect, test all conduits, cable trunking and cable tray to ensure that they
are mechanically and electrically continuous throughout. Where steel conduits cross expansion
joints, flexible steel conduit sections, PVC sheathed are inserted, or other approved means used

to provide the necessary continuity and flexibility.

31.21. Load Balancing

The Contractor shall test and ensure that the electrical load in respect of the entire installation
is balanced to the satisfaction of the local supply authority and the Engineer. The Contractor
shall carry out such alterations to the power offtakes at the low voltage switchboard and at the
distribution / control cubicle connections as may be required to balance the electrical load of

the installation.

31.22. Labels

All items of equipment, apparatus and the like should be clearly labelled, labels being as
previously specified. Starters controlling motors shall be labelled identically such that the

motor and starting are readily identified.

31.23. Earthing

The Contractor shall install, test and commission the entire earthing installation in accordance
with the IEE Wiring regulations BS 7671. The entire system of metallic conduits and trunking,
metallic sheaths of cables, cases and enclosures of switch-gear and electrical apparatus shall be

connected to the earth point, according to the current rules and regulations. The Contractor is
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reminded that the resistance of the earth conductor from the earth-electrode to any point in

the earthing system shall not exceed 5 ohms.

The Contractor shall supply and install all additional conductors, cables, tapes, earthing rods,

inspection pits and all associated items for the installation of the complete earthing system.

The Contractor shall carry out earth resistivity tests to determine the best location for the main
earth electrode. The results of such tests shall be clearly indicated on a site plan and submitted

to the Engineer for approval 21 days prior to locating of the main earth electrodes.

The earth tape or cable between the main earth terminal and the earth electrodes shall be of

high conductivity copper.

The earthing shall be carried out to an externally positioned inspection / earthing rod pits by
means of copper tape (25 x 3mm) or the equivalent stranded copper conductor. The pits shall
be complete with an inspection lid such that access to the rods shall be readily available. The
number of pits or rods will be dependent upon the values recorded during the testing and it
shall be deemed that the Contractor has included in his tender for all necessary materials to

meet the requirements.

The earthing requirements, while being in accordance with the power supply authority
regulations, shall also be fully in accordance with the requirements of the Institution of
Electrical Engineers, Wiring Regulations BS 7671, requirements for electrical installations,

together with the British Standard Code of Practice BS 7430.
The Contractor shall include for the bonding up complete of all sinks, taps, pipework, metal

branches and other similar items as required by the IEE Wiring Regulations, all details shall be

agreed, this being particularly important in kitchen areas, pump houses and toilets.

49



32.

Lightning Protection

32.1. Scope of the Works

All lightning protection systems shall be in accordance with British Standard BS 6651. The
Contractor shall supply, install, inspect, test and commission the system to ensure that the
lightning and over voltage protection system is electrically and mechanically sound and shall

carry out any further improvement measures deemed necessary as directed by the Engineer.

32.2. Lightning Conductor

This shall consist of 25mm x 3mm (1" x '/,") bare copper tape exposed, securely fixed and
extending from the air terminates at the roof structure to the earth rods at the grounding point.
Several test clamp points shall be installed at intervals of 10 m and at points as instructed by
the Engineer. The Contractor shall inspect, test and commission to ensure that the whole
lightning system is electrically and mechanically sound and will carry out any improvement

measures deemed necessary as directed by the Engineer.

32.3. Air Terminals

These shall consist of copper flat saddles. The saddle shall support a rod of length 1000 mm
and 10 mm diameter. At the top of the rod a triple pointed discharge rod of maximum 200 mm
and 15mm diameter. The Contractor shall supply, install, inspect, test and commission to
ensure that they are electrically and mechanically sound and carry out any improvement

measures deemed necessary as directed by the Engineer.

32.4. Test Clamps

These shall be provided for each down conductor and fixed at 1800mm (6' 0") from finish
ground level and at intervals of 10 m to the air terminal. No connection should be made to

earth tape below the test clamps, except to the earth rod.
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32.5. Earth Rods

These shall consist of 17.5mm diameter hard drawn copper rods. Approximately 1500 mm long
and shall be installed or driven into the ground at the position as directed on site by the
Engineer. Each earth rod shall not be installed less than 3000 mm from the column of the

buildings. The head of the earth rods shall be installed in a concrete inspection pit with cover.

32.6. Connections

Connections between the various members of the termination network and to the down
conductors shall be either be riveted or soldered, exothermic welded or made with mechanical
clamps specifically designed for that purpose. Clamped joints shall be first cleaned, then

inhibited from oxidation with a suitable non-corrosive compound.

The resistance of the earth system shall comply with the Regulation i.e. 10.0 ohms maximum. If
the earth resistance with one earth rod is not satisfactory, then an additional earth rod or an
earth matt shall be provided as directed by the Engineer. The entire lightning system shall be

tested to BS 7430 recommendations.

32.7. Steel Poles / Columns

Street lighting columns shall be of high quality hot dip galvanized finish to BS 1840 capable of
withstanding weather conditions. The columns shall be primed externally with zinc chromate or
equal primer, suitable for application on galvanizing, undercoat and finished with not less than

two coats of permanent outdoor enamel in off-white paint.

The column, its base/foundation shall be capable of supporting solar, battery system with

integral control gear in a wind velocity of 160 km/hr.
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33.

Data equipment

The following specifications will apply for the NIEC data work:

VOIP GSM gateway 4 channel.

Number of GSM channels (Max): 4

Network type: 850/900/1800/1900MHz

Protocol: SIP (RFC3261), IAX2

Transport Protocol: UDP, TCP, TLS, SRTP

DTMF: RFC2833, SIP INFO, In-band

Codec: G.711 a/u-law, G.722, G.726, G.729a, GSM,
ADPCM, Speex

Echo Cancellation: ITU-T G.168 LEC

LAN: 1 (10/100Mbps)

Network: Static IP, DHCP Client, Firewall, VLAN, DDNS,
QoS, OpenVPN

NAT Traversal: Static NAT, STUN

Size: 213x160x44mm
Power Supply: AC 100-240V 50/60Hz 0.5A MAX

Operation Range: 0° to 50°C, 32° to 122° F

Storage Range: -20° to 65°C, 4° to 149° F
Humidity: 10-90% non-condensing

2. CAT 6A cable.

=—> LSZH Sheath
o—— Rip Cord

Coloured Insulation
Copper conductor
Drain Wire

Aluminium Foil Shield

Conductor Metal: Bare Copper

Color Code: Gray

Conductor: 23 AWG(0.574 £0.007mm|, Multi-cores (Solid)
Insulation Material: Foam-PE, 00: 1.30 £0.10mm,
Average Thickness: 0.23 mm

Jacket Materiak LSZH {IEC 60332-1)

Average Thickness: 0.55mm nomingl

Cable Diametar? & mm nominal
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Patch code CAT 6A.

Push-pull latch design eliminates external

High Performance \

Cords feature Category 7 S/FTP stranded

thumb latch used in standard modular plug cable for optimal tr ission perfc

designs which can snag and break

while eliminating alien crosstalk

Push-Pull Boot

Aclivares:ﬂm’l/v

STANDARDS COMPLIANCE

ANSU/TIA-568-C.2
ISO/IEC 11801 Ed 2.2

IEEE 802.3an (10GBase-T)

IEEE 802 3af (PoE)

IEEE 802 3at (PoE+)

IEC 606037

UL 1863 and CSA-C22.2 No. 182.4-M30
IEC 60332-1 (LSOH)

IEC 60754 (LSOH)

IEC 61034 (LSOH)

ANSI/TIA-1096-A

IEC-60803-7-51

High Density
Ideal for high density data
center applications and today's
high-density blade servers

Low Profile Boot Design
Optimizes side-stackability of patch
cords and allows use in even the
most dense equipment

Easy Access and Removal

RJ-45 patch cord with patent-pending push-pull
latch design enables easy access and removal
in high density patching environments
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ELECTRICAL

MECHANICAL - PLUG

Contact Resistance

Input to Output Resistance

Min. Dielactric Withstand Voltage
(contact to contact)

Insulation Resistance
Compatibility

Current Rating @ 25°C
Power over Ethernet

Surface Transfer Impedance

200

2000

1000 V DC or AC peak

500 m

Backwards to Cat 5e and Cat 6

15A

Suitable for PoE and PoE+

<10 m/m @ 10 MHz

Number of Plug Insertion Cycles
Min. Plug Retention Force
Plug Compatibility

Cable to Plug Tensile Strength (min.)

2500
50N {11.2 Ibf)

Compatible with RJ45

20 Ibs.

MECHANICAL - CABLE (STRANDED)

MECHANICAL - GENERAL

Operating Temperature
Flammability Rating
Green Features

Plug Housing Materials
Contact Materials
Plastic Materials
Screen

Marking

-10 to 60 C, (14 to 140° F)

UL 84 V-0

RoHS, lead-free, halogen-free, PVC free

Polycarbonate

50 microinches gold plating or equivalent

Flame retardant themoplastic

360 degree enclosura

PiN, length, performance level, QC

Patch panel CAT 6A.

Wire Size Range (Nominal)
Cable Construction

Cable OD (Nominal)
Wiring

Jacket type

Bend Radius

26 AWG 7x32 Stranded tinned copper
S/FTP
6.35mm (0.25 in)
T56BA/B
CM/LSOH

S0mm (2.0 in.)
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ELDED CAT6A PATCH PANEL

SH

With option of 1U, 2U, flat type and angled type patch
panel. All panels are built-in with strain relief bar for easy
cable management and proper cable support. Dedicated
areas allow for port and panel identification.

The keystone jack is to be terminated with 4-pairs
shielded CAT6a cable. The keystone jack accepts the 23-
26 AWG cable. The keystone jack is come with universal
labels color coded for T568A and T568B wiring schemes.
It also suitable for 23-26 AWG stranded and solid wire.

The CATEa transmission performance is in compliance
with the ISO 11801 Class EA and ANSI/TIA/EIA 568 C.2
standard. Available in different colors.

Network switch 24 port.

Model

Downlinks total 10/100/1000 or PoE+ copper ports
Uplink configuration

Default primary AC power supply

Fans

Software

Stacking bandwidth

DRAM

Flash

Switching capacity

Forwarding rate

Chassis Dimensions

Weight

3% g i AW @S

? P aF A% AFNSeE ﬂ
. —
&%

FEATURES
» Available in 1U, 2U, Flat and Angled
. Accepts all RJ45 keystone jacks
»  Built-in strain relief bar
« Area for port identification
. Conforms to Category 6a standards
« Accepts 23-26 AWG solid or stranded cable copper
conductor
«  8pin 50um silver plated IDC
«  With earth kit
« 25 year system warranty available

REFERENCE STANDARDS
« RoHs/REACH complied
. TIA/EIA-568-C.2; ISO 11801 Class EA

|.I T W

" =¥ aFF
b ab af wt sf aWEEaE LIS

C9200-24P-A
24-port PoE+
Modular uplink options
PWR-C5-600WAC
FRU redundant
Network Advantage
160 Gbps

4 GB

4 GB

128 Gbps

190.4 Mpps

1.73x17.5x13.8 in
4.4 x445x35.0cm

5.5 Kg
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Vi.
PABX

ﬁn_r{:qmmﬁm when fully rﬁnlni

R oy
Tem
=

Panasonic oo

150 M Do Coe
100V At 10V AC: D95 AP0V AC w260 VAC: L6 ;50 b0
50240 V: 120V 2001: 120VA, 30V: 104, 0 5]

 External attery gort is not supported; Support UPS: USBL0: 1 port Connector: Type A

Tyeas

Dial Pulse (OP)] 10 pps, 20 pps

Tane (DTMF] Dialling with Calle 10 [FSK/DTME]

1600 0 Maximum

Dial Pulse (OP) 10 pps, 20 pps

Tone (TMF] Dialling with Callr 10 FSK/DTME]

SLCY part supparts PFT in combination with the LCOTI part connected to an analogue trunk
OP-DTMF, DTMF-DP

10 Haf25 Hz selectable]

IChodlt

10% to 90 % [non-condensing)

From 24 1 3-party conference call ta 9 x 8-party conference call
1 port |Level Contral: -31.5dB to +31.5 dB per 15481

MOH: Selectable Internal/External Music Source port

1 port Volume Control:-15.5 68 ta-+15.5 ¢B per 0.5 dB)

1 masimum 115.2 kbps)

1 {for PC connection]

1 lfor LAN cannectian)

1 [for LAN cannectian)

I-pairwie [T, R)

fan
430 mm (W) x 88 mm (] x 340 mm (D)
Indr§ g

10BASE-T/100BASE-TX/10008ASE-T
(Auto MOI/ MDt-X]
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33.1. Fire detection equipment

The following specifications will apply for fire detection equipment:

i. Addressable optical smoke detector

Soft addre‘ssfng/

\ Insect-resistant screening

Contamination ala rm/

Real time smoke info

Remote test facility from the panay

Remote sensitivity alteration
from the panaL/‘

Electrical suparvisian_/

Address can be changed
\from the panel

\ Easy to maintain/service

Dual bi-color LED indication
\. for 360°viewing angle

Transient vclllag?e
‘. protection upto 2 4KV
\. Corrosion protection

Mechanical Specifications
Dimensions(DiaxH) Weight
Without Base 100x34mm Without Base 70g
) With Base 100x46mm With Base 110g
I R I T % L
46mm i | 110g
70g

Ll = .
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Electrical Specifications General Specifications

Operating voltage ~ 17-27V DC Smoke sensitivity
Quiescent current  200uA Oparsiing femperature
Storage temperature
Alarm current 1mA
Humidity
Indications Color
Normal Green LED Housing
(Blinks during scan)
Compatibility
Alarm Red LED
(Glows steady) Contact Clamp

Addressable heat detector

0.5- 3.5 %obs/foot
0°Cto49°C

5°C to 40°C

0-95% RH (Non-condensing)
White

Polycarbonate

AU101X Protocol

Stainless steel

Soft addressing

Address can be changed
from the panel

Real time temperature info

Remote test facility from the panel

Remote sensitivity alteration
from the panel

Electrical supervision

Mechanical Specifications

Transient voltage
protection upto 2. 4K\

Easy to maintain/service

Dual bi-color LED indication
for 360°viewing angle

Corrosion protection

Dimensions(DiaxH) Weight

Without Base 100x30mm
With Base 100x42mm

Without Base 66g
With Base 106g
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Electrical Specifications

Operating voltage

Quiescent current

Alarm current

Indications

Normal

Alarm

17-27vV DC

200uA

1mA

Green LED
(Blinks during scan)

Red LED
(Glows steady)

Fire Alarm Control Panel

General Specifications

Thermal sensitivity 57°C
Operating temperature 0°C to 49°C
Storage temperature 5°C to 40°C

Humidity 0-95% RH (Non-condensing)
Color White

Housing Polycarbonate
Compatibility AU101X Protocol

Contact Clamp Stainless steel

Event Iogs/

Built-in Voice alarm wit

h
pre-recorded messages

2 Level Password prc{ecl:ory‘j

7" Graphic display//-‘

Network versions 'an..railat:uler/"l

\Android OS

\\Touch screen control

Uncompromising graphical
I@axpenence

Loop card extension facility
\m 2 & 4 loop panels

info.in

High-tended emergenc
floor map

the form of text, voice

Transient vaitalge/}
W

protection upto 2.4

I'\ Networkable panel
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Electrical Specifications Devices Per Loop

Primary Power 110V/220V+10% AC, 60/50Hz Initiating Devices 127
Standby Power 24V DC Loop Resistance 40 ohms
(12V, 7Ah SLA Battery,2Nos) Auxiliary Supply 480 mA @ 24V DC
Charging Voltage 28+ 1V
Charging Current 1A (max) Fuses
Operating Temperature 0°Cto49°C Supply Fuse 3 A Resettable fuse
Humidity 0-95% RH (Non-condensing) Battery Fuse 3 A Resettable fuse
No Of Zones 32(Max) SLC Fuse 500 mA Resettable fuse
No of Loops 1 Auxiliary Supply Fuse 500 mA Resettable fuse
Display Resolution 800X480 Pixels
Signaling line circuits ) )
Display Size 7
Loop Current 250 mAJ/loop i
. . X _ Compatibility AU101X/ AUAA2X /
Wiring Class B, Style 4 Wiring ALPA2XV1 | ALAW2XV1
Loop Resistance 40 ohms Protocol

33.2. Testing and Commissioning

In addition to the requirements given under previous clauses of the Specification, the
requirements given in this clause shall also apply to the inspection, testing and

re-commissioning of the complete electrical installation.

The Contractor shall be responsible for testing and commissioning the electrical installation to

ensure that it is in proper working order to the satisfaction of the Engineer.

After inspection, testing and commissioning the installations, each part of the system shall be
subjected to tests in accordance with the relevant international standards and the
requirements of the power supply authority. In addition to these tests, the whole of the

installation shall be subjected to complete functional tests to the satisfaction of the Engineer.

Any defects, faults or omissions made apparent by such tests shall be corrected and re-tested

to the satisfaction of the Engineer.
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