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In celebration of Madaba being awarded the title of the Arab Tourism Capital for the year 2022, this tourist landmark was created with a design inspired by the significant mo-
saic murals in Madaba. It reflects the beauty and cultural diversity of Madaba's historical heritage, highlighting the mosaic elements that the region is renowned for.

The design showcases the symbolism of the Jordanian seven-pointed star in a contemporary style, while featuring bold vertical elements bearing mosaic murals inspired by
important mosaic artworks discovered in the city. These murals depict various aspects of cultural, social, agricultural, historical, and geographical life.
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In the Hashemite Kingdom of Jordan, the sev-
en-pointed star symbolizes the verses of Surah
Al-Fatiha (The Opening), in addition to em-
bedying the meanings of unity and diversity.
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SECTION 11000 GENERAL ELECTRICAL WORKS

PART 1: GENERAL

1.1 RELATED DOCUMENTS

The Contract Documents, including the Conditions of Contract, the Specifications,
the Drawings and Bill of Quantities.

1.2 GENERAL DESCRIPTION

The scope of work shall include supplying, delivering, installing, testing, and
commissioning all electrical systems, equipment and materials detailed here in and/or
shown on drawings including all associated electrical wiring, conduits, fittings,
support hardware and any other equipment necessary for a complete and satisfactory
installation of the electrical systems and in accordance with these specifications.

1.3 REGULATIONS AND STANDARDS

A. All electrical installations shall be installed upon the requirements of national
electrical specifications and in compliance with the appropriate standards: -

National Electrical Codes (NEC).

The British Standard Institution (B.S.).

International Electrotechnical Commission (IEC).

National Electrical Manufacturers Association (NEMA)
National Fire Protection Association Standards (NFPA)
Institution of Electrical Engineers (IEE Wiring Regulations)
National electrical companies’ standards and regulations.
Local power authority regulations.

Other approved equipment Standards.

e R

B. In case of contradiction between standards, the most stringent requirements shall
apply.

1.4 CONNECTIONS TO UTILITIES

A. The contractor shall be fully responsible and on his own expense for issuing licences,
permits and approvals which are required to deliver the project with electrical and
telecommunication services.

B. The Contractor and on his own expense shall coordinate and liaise with concerned
authorities, local electricity companies, and local telecom service providers to deliver
the electrical and telecom services to the project.




1.5 POWER SUPPLY

A. The electrical power supply characteristics will be as follows:
- 400 VAC, 50 Hz, Three Phase, Neutral and Earth
- 230 VAC, 50Hz, Single Phase (P+N+E)
- Directly Grounded Neutral
B. The Contractor shall coordinate with JEPCO for providing kWH-metering with
necessary instrumentation, enclosures and accessories required by them to
accomplish the kWH-metering installations and as per JEPCO requirements.
C. The Contractor shall ensure that all protection devices and their settings shall be
performed as per JEPCO requirements.

1.6 PROJECT CLIMATIC CONDITIONS

A. Maximum ambient temperature based on 43.5°C regardless installation is to be in air
condition area or not, and for the material are directly exposed to sun the Maximum
ambient temperature based on 50 °C, and these temperatures are not including the
generated heat from the equipment’s.

Equipment rating should be based on the reference ambient temperature.

Altitude: As per project altitude location.

Maximum relative humidity: 70 %.

onw

1.7 MATERIAL SUBMITTALS

A. The Contractor shall submit three reputable material manufacturers for every product
for approval, and these materials shall confirm the specifications and shall be
accepted by Engineer/Client.

B. Any material submittal should meet the minimum required specifications and shall
include full technical documents (Original Manufacturer catalogues, technical
specifications, Certificates, installation manuals, etc.). Full Compliance sheet
showing any deviation between the submitted material and minimum required
specifications must be provided. And the Engineer/Client have the right to REJECT
any material submittal without submitting the compliance sheet.

C. All Material submittal marked “APPROVED AS NOTED?”, should be corrected and
modified to meet the comments of the Engineer/Client and it should be resubmitted
until satisfactory meet comply with the comments and marked “APPROVED”. The
Contractor shall not execute any work, purchase equipment, or execute any other
activity before getting “APPROVED” marked Submittal.

D. A sample should be submitted in junction with each material submittals, and upon
the request of the Engineer.




1.8 DRAWINGS SUBMITTALS

A. The Engineering Drawings issued with these specifications indicate the approximate
location of all electrical apparatus.
B. All Drawings submittal marked “APPROVED AS NOTED”, should be corrected and
modified to meet the comments of the Engineer/Client and it should be resubmitted
until satisfactory meet comply with the comments and marked “APPROVED”. The
Contractor shall not execute any work, purchase equipment, or execute any other
activity before getting “APPROVED” marked Submittal.
C. The contractor shall check (Civil, Architectural, ...Etc.) drawings to overcome
possible installation conflict, and he shall visit and study the site (project) before
submitting his prices for the electrical works. If some changes from the original plans
be necessary to resolve such conflicts, the contractor shall secure the Engineer's
approval, prior to any Electrical installation work is started. Contractor shall
“APPROVE” Coordination plans.
D. Discrepancies shown on different drawings or between drawings and specifications
shall be brought to the attention of the Engineer in Writing for a decision.
E. The contractor shall submit three printed copies of shop drawings for approval before
starting the works, Shop drawings shall be made to a scale not less than 1-100 or as
required by the Engineer in addition of softcopy DWG files on compact disk (CD).
And no Material/Equipment shall be ordered unless such drawings are fully reviewed
and approved by the Engineer.
F. Atthe end of work and before commissioning, the contractor shall submit three printed
copies of As-Built drawings with the original tracing. Once the Engineer review and
approve these drawings. After that the contractor shall submit five printed copies and
two sets of compact disks (CD) compatible in DWG file type.
G. Schematic drawings should be provided and should show all circuits and device
elements of equipment and its associated apparatus or any clearly defined functional
portion.
H. Should be established on a system basis such that wherever possible the schematic
diagram of a particular device will be shown on a separate diagram, complete with
interlocks and control elements.
I. Schematic diagram should be limited to one compartment or cubicle and be identified
by using a unique scheme number.
Schematic diagram shall contain all terminals and their correct designation. If for any
reason the current paths of circuit diagrams must be separated, the corresponding
remote terminals shall be indicated on each clawing.
Interconnection wiring diagrams should be provided and should include the following:
External connection between group of apparatus.

. Terminal strips are to be shown with actual terminal sequence and number
identifications.
Inter connection cables designation number and relevant terminals at both ends
should be shown.
Internal wiring and connection diagrams should be provided and should include the
following:
- Electrical devices, terminals, and interconnecting wiring in an assembly.
- Panel layout diagram showing physical location of devices.
- Wiring table to show terminals number and wires connecting them.
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1.9 QUALITY ASSURANCE

A. All work shall be installed in a neat and workman like manner, so as to be readily
accessible for operation.

B. All materials should be new, and the end of sale should not be less than 5 years and
in accordance with the latest relevant approved standards and governing authorities
and of best quality obtainable.

1.10 ELECTRICAL TESTS

A. All Electrical equipment shall be tested in operation for proper performance to the
satisfaction of the Engineer.

B. All tests should be carried out by the contractor in the presence of Engineer/client
representatives. And any required third-party tests should be carried out by the
contractor without any cost to the client.

C. Electrical tests (Megger Tests. Earth meter test, Insulation test, and Continuity tests,
Etc.) must be made after installation has been completed, and just before final
placing in service, of the equipment.

D. The contractor should provide all necessary equipment and personnel required for
checking, doing the required electrical tests and making any required adjustment for
correction of any errors or omission. The cost of these tests should be included in the
contract price.

E. Faulty installations which do not meet the requirements of this specification or do not
perform satisfactorily shall be replaced or corrected to the satisfaction of the
Engineer/client without any cost to the client.

F. Current and/or power rating of electrical equipment, shall generally include safety
margin of 10% based on worst condition to be met in service.

1.11 STORAGE AND HANDLING

A. Tt is the contractor’s responsibility to make sure that the electrical equipment is
properly stored. Any defective equipment due to bad storage conditions should be
replaced by a new equipment without any cost to the client.

B. Equipment’s spares and accessories to be delivered into the stores of the Employer.

1.12 MAINTENANCE

The maintenance period for all electrical works should be for two years from the date
of handing over and acceptance including spare parts needed.




1.13 TRAINING

Training: contractor should instruct and train not less than five persons of the owner's
staff in the operation and maintenance of every system, device, and piece of
equipment in the systems, with emphasize on proper start-up, operating and shut
down procedure, preventive maintenance, overhand and maintenance methods,
adjustment and calibration of equipment, instrument and control, the use of tools and
safe practice.

1.14 ENGINEER AND WORKMEN

A. The contractor shall have an experienced Electrical Engineer is similar projects. and
good experienced technicians to proceed with the work.

B. The client representative has the right to refuse: The electrical engineer and/or any of
the technicians.

END OF SECTION




SECTION 11010 CONDUITS AND RACEWAYS

PART 1: GENERAL

1.1 RELATED DOCUMENTS

The Contract Documents, including the Conditions of Contract, the Specifications, the
Drawings and Bill of Quantities.

1.2 GENERAL DESCRIPTION

This Section includes conduits and raceways with related installations and accessories
necessary to support and protect wires, cables, and wiring of structure cabling system.

1.3 SUBMITTALS

1.3.1 GENERAL

A. Method of installations to be carries out as per indicated on drawings.

B. Generally, electrical installation should be carried out by heavy gauge PVC
conduit and PVC accessories according to B.S. 4607 for Embedded
installation, but shall be carried out by heavy gauge galvanised steel
Conduits, for exposed electrical installations (surface mounted and even
above false ceiling).

C. Cables to be carried out at Cable tray/ladder in shafts, above false ceiling, at
roof, in mechanical and electrical rooms, and as per indicated on drawings.

D. Installation for Structure cabling system or other special services shall be
carried out to the same standard as for power and lighting services.

1.3.2 PRODUCT DATA

A. Submit Data catalogue for materials that will be used, including (Conduits
and accessories, Back boxes and supports... etc.).

Submit Samples of each type of Materials that will be used.

Compliance sheet duly signed and stamped by the manufacturer or
manufacturer representative.

Certificates of laboratory tests.

Calculations for appropriate sizing of cable tray/ladder and trunks.
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1.3.3 DRAWINGS

A. Shop drawings showing the exact raceways routing showing with exact size
and type of conduits and boxes.

B. Shop drawings showing the Cable tray/ladder and trunking routes with
supports details and cable spacings.

C. Details layout for Electrical and Mechanical rooms, Connection to
mechanical equipment’s and outdoor installations with their supports and
hangers.

D. Submit for each floor a typical raceway routing, coordinated site plan,
coordinated MEP raceways at roof floor with other civil works.

E. Any required details for supporting and fixing provisions.

PART 2: PRODUCTS

2.1 MATERIALS
2.1.1 UNPLASTICIZED POLYVINYL CHLORIDE (UPVC) CONDUITS

A. Under Ground installations shall be carried out in rigid heavy gauge UPVC
conduit complying with DIN 8061 /2, or according to latest DIN edition.

B. Conduits and fittings shall be class 4 heavy gauge conduits.

C. Color of UPVC conduits and fittings to be differentiated from other
mechanical installations.

2.1.2 POLYVINYL CHLORIDE (P.V.C) CONDUITS

A. Conduit installation shall be carried out in heavy gauge P.V.C. conduit
complying with B.S. 4607., or according to latest B.S. edition.

B. Heavy gauge PVC conduit shall be used for Embedded electrical
installations and it is not allowed to be used for surface mounted installations
or even above false ceiling.

2.1.3 GALVANIZED STEEL CONDUITS

A. Conduit and conduit fittings shall comply with B.S 4568 or according to

latest B.S or similar.

B. Used for exposed electrical installations (surface mounted and even above

false ceiling) or where necessary such as Boiler room.

C. Conduits and fittings shall be class 4 heavy protection both inside and
outside welded steel, screwed hot-dip Zinc coated, sherardizing inside and
outside

. All joints in the conduits shall be threaded.

All conduits shall be free from rust patches or mechanical damage.
All exposed threads, die markes and other abrasion shall be painted with two
coats of an approved metallic paint immediately after the conduit is installed.

G. Used for exposed electrical installations (surface mounted) or where

necessary such as Boiler room and roof installations.

mmo




2.1.4 BACK BOXES

A. All Back boxes shall be metal with minimum of 40 mm depth With Brass
Earth Terminal and Knockouts that are capable to handle multiple sized
conduits. And should comply with B.S 4662 or according to latest B.S or
similar.

B. Loop boxes in Slab shall be Heavy Duty PVC loop boxes and comply with
B.S 4607 or according to latest B.S or similar.

PART 3: EXECUTION

3.1 INSTALLATION OF ELECTRICAL CONDUITS AND FITTINGS

No. conduit of less than 20 mm internal diameter shall be used.

All draw-boxes and junction boxes shall be ample size to permit the cables being

drawn in and out.

C. At lighting and switch points, the conduit shall be terminated in a suitable box,
provided with internal lugs, to permit backplates or switch grids being attached to
them, by Brass threaded screws.

D. The position of draw-in boxes shall be arranged so that they will always be readily
accessible and an adequate number of draw-in boxes shall be provided in a conduit
run, to ensure that cables can be installed or removed without damage.

E. Efficient means shall be provided to seal-boxes and fittings, against the increase of dirt

during the building construction.

Conduit shall be installed at least 150 mm clear of, and preferably above hot pipes

(water or steam) and 50 mm clear of gas, water and any other services.

The ends of all conduit shall be carefully reamered, to remove all burrs or sharp edges

on the inside.

All bends are to be made on site to suit building dimensions and not more than three

right angle bends will be permitted, without the inter-position of draw box.

All conduit shall be swabbed through before wiring is commenced, and cables shall

not be drawn into any section of the system until all conduit and draw boxes are fixed

in position, and completed in all respects.

J.  Conduits shall be run in a symmetrical manner and for surface runs shall be secured

by distance saddles at intervals not exceeding 700 mm.

© >

e

T Q

:—4

K. For surface conduit runs, conduit boxes shall be of the raised back pattern.

L. Where conduits cross expansion joints, expansion couplers shall be installed at the
position of the expansion joint and at right angles to it. An earth wire shall be installed
between the nearest conduit box on each side of coupling.

M. Fill density of conduits and boxes should not exceed 40%.

N. Conduit bending should be well arranged and neatly done such that bent radius should
not be less than 2.5 times the conduit external diameter.

O. Conduits running vertically should be firmly attached to the structure .

P. Minimum clearance between parallel running conduits should not be less than 3 times
the largest running conduit diameter .

Q. When the conduit is bent at least two clamps, saddles at least should be installed (one
at each bend end).

R. When connecting to the motors or recessed lighting fixtures last 600mm piece should
be flexible and firmly fixed at both ends.

S. Minimum one fixing clamp or support should be provided for every 3 meters conduit

length running vertically and minimum one clamp or support should be provided for
every 5 meters conduit length running horizontally .




T. Complete coordination shall be made between electrical, mechanical and other works
in the project.

Locate undertile conduits above mechanical piping except otherwise indicated.

There shall be a distance of at least 300 mm. between (Power, Lighting) conduit runs
and structure cabling system and Low current Systems (Telephone, Bell, T.V.,
Computer) conduit runs. There shall also be a separate conduit run for each type of
electrical installation (Power, light, telephone ... etc.) .

<c

3.2 INSTALLATION OF CABLE MANAGEMENT SYSTEM

A. Before installation commences, load calculations and proposed support systems shall
be checked. Calculations shall include for additional spare capacity.

B. All items shall be installed to the manufacturer's recommendations. A minimum clear
space of 25mm shall remain behind all installed runs.

C. The cable tray shall be securely fixed to purpose made brackets with space behind to
allow the insertion of tools for the tightening of nuts.

D. Where cable tray is required to be fixed horizontally the Contractor shall make
allowance for providing brackets and supports in positions where steel work is not
provided.

E. Each length of tray shall be securely bolted to an adjacent length with sufficient

overlap to prevent sagging and twisting.

Normal bend of not less than 450mm shall be used.

In all instances where cable tray is supported from the structure of the building,

specially fabricated galvanized brackets or suitable brackets for cable tray shall be

used. The method of fixing the cable tray and brackets shall be approved by The

Engineer before installation.

H. Where the trays is cut leaving base metal it shall, before installation, be liberally
treated by PVC compound from an aerosol type container

I. Whenever necessary, the same shall be properly painted with a zinc, rich primer such
as ‘galvafroid’ or similar approved.

J. Cable trays shall be cut along a line of plain material and not through perforations.
Burrs or sharp edges shall be removed prior to the installation of tray sections or
accessories. Holes cut in cable tray shall be suitably bushed with grommets.

K. Where installation conditions necessitate site fabrication, the standards of fabrication
and finish shall be not less than that of standard manufacturers' items and after the
engineer approval.

L. Mid-span joints shall be located as close as practical to one-quarter of the span distance
away from a support position. Joints at mid-span or directly over supports shall be
avoided. Supports shall be provided within 150mm of all accessories.

M. Cable tray or ladder shall not be installed across building or structural expansion joints.
On horizontal runs the tray or ladder shall be installed with a 20mm gap at the
expansion joint. Supports shall be installed within 150mm on either side of the joint.
An earth bonding strap with a minimum cross section of 6mm? shall be installed across
the gap. On ladder systems the distance between the rungs on either side of the gap
shall be not greater than the normal rung spacing. Vertical runs of cable tray or ladder
shall not be installed such that they straddle vertical expansion joints of the building
structure.

N. Any cut or damaged metal shall be made good by first treating the surfaces with a
suitable rust-proofing agent, similar to that used in the original manufacture, and then
applying finishes comparable to the remainder of the surface.

Qm
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O. Tray and ladder systems shall be electrically continuous throughout their length.
Where a non-conducting finish, such as epoxy coating, is specified, earth continuity
straps shall be fitted at all joints. Trays carrying LV or ELV cables shall be bonded to
earth with green/yellow PVC insulated stranded copper, single core cable.

A. Locate cable tray above piping except as required for tray accessibility and as
otherwise indicated. Where cable trays penetrate fire and smoke barriers including
walls, partitions, floors, and ceiling, install fire stopping at penetrations after cables
are installed.

B. Strength of each support including fastening shall be adequate to carry present and
future load multiplied by a safety factor of at least four or the calculated load plus 90kg
whichever is greater, spacing of supports is not to exceed 1 meter.

C. Where supports have to be carried on structural steelwork, they shall be attached to the
steelwork by means of girder clips, beam clamps or other proprietary attachment
devices not requiring drilling or welding of the steelwork.

D. Where trays or ladders cross open spaces or in other locations where no structure is
available on which to fix cable supports, suitable fabricated steel auxiliary supporting
structures shall be provided or suitable fixation method to be submitted and approved
by the Engineer.

E. Auxiliary steel structures shall be designed to a safety factor of two, based on a fully
loaded tray or ladder and shall have a sufficient margin of safety to tolerate any
overloading resulting from abuse during the installation of the cabling.

F. Where tray and ladder systems are supported by drop rods additional restraints shall
be included to provide adequate lateral support. Restraints shall be installed at all bends
and intersections and at intervals not exceeding 15 metres on straight runs. Support
rods shall be at least 6mm diameter. Trapeze or other hangers shall be clamped on the
drop rods between two nuts.

END OF SECTION
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SECTION 11020 WIRING ACCESSORIES

PART 1: GENERAL

1.1 RELATED DOCUMENTS

The Contract Documents, including the Conditions of Contract, the Specifications, the
Drawings and Bill of Quantities.

1.2 GENERAL DESCRIPTION

This Section includes wiring accessories such as lighting switches and sockets outlets,
with their termination, and connections.

1.3 SUBMITTALS

A. Submit Data catalogue for wiring accessories along with samples of each type that
will be used.

B. Compliance sheet duly signed and stamped by the manufacturer or manufacturer
representative.

PART 2:PRODUCTS

2.1 MANUFACTURERS

A. Wiring Accessories shall be submitted from reputable manufacturer that confirms the
specifications and has been accepted by Engineer/Client as per the list of approved
manufacturers and origins:

B. Contractor shall submit three submittals with samples from three different
manufactures for engineer approvals.

2.2 MATERIALS
2.2.1 GENERAL

A. All lighting switches shall comply with latest B.S. 3676 standards, and shall
be of the rating specified on way, two way, or other type as required. Where
grouped together and connected to the same phase, they shall be mounted in
a multi-gang box with common cover plate, where grouped together and
connected to different phases. Phase barrier switch boxes with common
cover plate and secondary cover plate having a suitable warning inscription
shall be used.

B. Flush mounted switches shall have a grid assembly. One and Two gang
switch-plates shall be mounted on a gang box. Three and four gang switch-
plates shall be mounted on a two-gang box.

C. Switches and socket outlets shall be of the weatherproof patten for exterior
situations.

D. All socket outlets shall have switch and a rating of 16 Ampere ratings unless
otherwise indicated on drawings and BOQ.
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E. 13Ampere 3 Pin socket outlets with switch shall be of the fused pattern
incorporating a robust shutter mechanism operated by the earth pin on
insertion or withdrawal of the plug socket shall enclosed in metal clad box
and suitable for surface and flush mounting.

F. The sockets and boxes shall comply with B.S. 1363 and B.S. 4662
respectively.

G. Socket outlets fed from UPS should be differentiated from the normal supply
socket outlets, and as requested by the engineer.

H. Sockets and switches shall made from high grade thermoset material, and
shall house antimicrobial properties, resisting bacteria such as MRSA and
Ecoli.

I.  All double pole switches shall have a rating of 20 Ampere ratings unless
otherwise indicated on drawings and shall be enclosed in metal clad boxes
and suitable for surface of flush mounting as required.

J.  Fused Spur Outlets shall have a cable of 4mm2 and as per indicated on
drawings.

K. All outlet box feeding fixed equipment such as fans, pumps, boilers, air
handlers... etc., shall be equipped with a switch fuse rate, as shown on the
drawings and shall be of the same series of the conduits and shall have the
same protective coatings. They shall be provided with suitable covers, and
shall have enough openings of the proper size for the introduction and
securing of conduits, they shall comply with the standards requirements

L. Stabilized socket outlets for computer use shall be twin 13 Amp, 3-pin

socket outlets with switches and indication lamps. According to drawings
and Engineer instructions and shall comply with BS-1363.

. Data faceplates shall have single or twin RJ45 module as per indicated on

drawings and must have transparent label holder.

Data faceplates must have an adapter that allows to accept the universal data
modules and keystone.

All socket outlets shall be provided with plugs of the same types and
manufacturers.

Sockets installed outdoor or in places subjected to dust or vapour should be
of weather proof type and mechanically rigid.

Q. Grid Switch System: It is a modular system, allowing the electrical switching
and monitoring requirements for lighting installation to be built-up in one
complete panel. Components include switches of ranges (5-10 Amp),
bridges, cover plate of moulded range.

R. Isolators: shall be made of high-quality polycarbonate material, corrosion,
and impact resistant, with [P shown on drawings and mentioned in BOQ and
according to IEC 60529. Isolators shall Equipped with non-reversible
terminals Conform to IEC EN 60947-3, and with padlock to lock the unit in
either ‘OFF’ or ‘ON’ position.
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PART 3: EXECUTION

3.1 INSTALLATION

A. Generally, mounting heights for lighting switches shall be at 1200 mm and sockets
outlets shall be at 450 mm. Or shall be as shown on the drawings or as approved by
the engineer. Unless otherwise shown or instructed.

B. Mounting heights for additional outlets shown on drawings are to be provided as
required by equipmentmanufacturers and as per approved by the engineer.

C. For waterproof fittings, the contractor shall follow the instructions of manufacturer
for their installations and to ensure that the conduit system fully achieve the required
degree of protection.

D. Each switch or socket outlet shall be labelled and identified on wall plate and as per
approved by the engineer.

E. Single pole switches are to switch the phase wire. And it is forbidden to shunt,
bridge, or pass the neutral wires inside the lighting switches.

3.2  FIELD QUALITY CONTROL
Visual Inspection to assure that the fixation is done in adequate way.

All switches and socket outlets shall be tested after energization the circuits.
Assure that boxes are kept clean during construction works.

0wy

END OF SECTION
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SECTION 11030 LOW VOLTAGE (L.V) WIRES AND CABLES

PART 1: GENERAL

1.1 RELATED DOCUMENTS

The Contract Documents, including the Conditions of Contract, the Specifications,
the Drawings and Bill of Quantities.

1.2 GENERAL DESCRIPTION

A. This Section includes low voltage (L.V) cables, control and signalling cables, feeders
wires, termination, and connections.

1.3 SUBMITTALS

A. Submit Data catalogue for L.V Cables and Wires that will be used, with their related

accessories such as Lugs, Glands, and splicing kits.

Submit Samples of each type of cables, wires and their accessories that will be used.

Compliance sheet duly signed and stamped by the manufacturer or manufacturer

representative.

Certificates of laboratory tests.

Construction of cables and wires showing each layer material, manufacturing

standards, electrical characteristics of these cables and wire with detailed derating

factors with reference to site installations.

Submit voltage drop calculations, to confirm cable sizing as per latest standard BS

7671 and notify the engineer for the discrepancies (if any).

G. Detailed shop drawings showing the exact route, type, size, number of wires and
cables for each electrical circuit.
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14 QUALITY ASSURANCE

A. All wires and cables shall be of one manufacture only and shall be delivered to site
with the maker's seal, labels, or other proof of origin intact.

B. Cables and wires shall be Manufactured as per local Standards, IEE, IEC and BS.

C. The wires and cable’s manufacturer shall confirm that the approved accessories will
be suitable along with wires and cables.

1.5 DELIVERY, STORAGE AND HANDLING

A. Cables shall be delivered to site on drums with proper protection, each cable drum
shall have metallic label indicating project name, order no., type, size, and length of
delivered cable.

B. End of cables shall be sealed with end caps.

C. Storage of L.V cables, wires, and accessories after delivered to site at clean, dry
indoor space which provides protection against the weather and direct exposure to
the sun light.
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PART 2: PRODUCTS

2.1 MATERIALS
2.1.1 GENERAL
A. All cables shall be color coded in accordance with the Jordan Regulations.

B. Cable core identification color coding shall be employed throughout the
installation and the following colors shall be used:

C. PHASEA RED

D. PHASEB YELLOW

E. PHASEC BLUE

F. NEUTRAL BLACK

G. EARTH : GREEN OR YELLOW / GREEN

H. All cables conductors shall be of electric copper or aluminum type, stranded
and as per shown on drawings.

I.  Minimum conductor cross section area for cables and wire used should be

2.5mm?2 for lighting circuits and 4mm?2 for power Sockets outlets.

J.  Minimum conductor cross section area for cables and wires used for
communication and signaling circuits shall be Imm?2 and as per supplier’s
recommendations.

K. Cables shall be manufactured according to BS 6724 and IEC 60502-1.

2.1.2 WIRES

All wires shall be rated 450/750V.
All wires shall be manufactured according to BS 6346.

© >

2.1.3 MULTI CORE CU/XLPE/PVC CABLES

A. Multi core cable shall be of high conductivity, plain, circular, stranded,
annealed copper conductors, with two (bedding and sheathing) PVC layers,
and one insulation cross linked polyethylene (XLPE) layer.

B. All cables be rated 600/1000V.

2.1.4 MULTI CORE CU/XLPE/SWA/PVC CABLES

A. Multi core cable shall be of high conductivity, plain, circular, stranded,
annealed copper conductors, with two (bedding and sheathing) PVC layers,
one insulation cross linked polyethylene (XLPE) layer, and with a layer of
steel wire armour (SWA).

B. All cables be rated 600/1000V.
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PART 3: EXECUTION

3.1 INSTALLATION

A. Cables shall be installed in one length from terminal point to terminal point. No
through joints will be allowed unless specified and approved by the Engineer.

B. All wires and cables shall be installed in conduit, cable trays/ladder and trunks for
indoors installations and as per shown the Drawings.

C. Cable entries in to equipment shall be by cable glands (Weather proof type and water
tight).

D. Minimum cable radius bent shall be 10 times the cable overall diameter.

E. All cables or wires which are connected in parallel should be of the same size and
type.

F. Where exposed cables are liable to mechanical damage or running through location
with flammable materials, they shall be inside conduits or in enclosed cable trenches
as required by the Engineer.

G. No joint or splices shall be accepted on main or sub-feeder lines.

H. The cables shall not be buried directly under the concrete or under the floor tiles.

I. The contractor shall take special care while installing and commissioning electrical
installations in such a way not to spoil other services.

J. Installation of Underground cables:

K. The underground cables shall be laid in trenches 80cm below the ground level. The
sides of trenches shall be trimmed neatly, and the bottom shall be levelled and
smoothed. the width of trenches shall not be less than 40 cm. After the cables are
laid, the trenches shall be backfilled to a depth of 15cm with fine selected soil free
from lumps, metallic or other foreign inclusions or, where required by Engineer, by
washed sand and warning tape. The remainder of the trench shall be backfilled in an
approved manner with solid (cement brick) soil, which shall be rammed down and
thoroughly consolidated.

L. Where two or three cables are laid in one trench, the cables shall be pulled straight
and spaced not less 15 cm (center line to center line).

M. Where the cables cross the asphalt or concrete roads and enter into buildings they
should pass through heavy duty (heavy gauge) UPVC pipes as indicated on the
drawings. The ducts should extend one meter beyond the kerb line of the road in
either side.

N. The proposed routes of cables are shown on the layout drawings. the contractor
should check location of other services and shall submit final cable routes drawings
for approval of the electrical and site Engineers before commencement of any cable
layout work.

O. The cable joints if required and approved by the engineer shall be carried out by
experienced jointers and all jointing materials, shall be supplied by the contractor,
and approved by the Engineer.

P. (Where underground cables are required, all the above civil works shall be included
in the price of cables.)

Q. All wires should not be cut, complete length from the equipment to the junction box

be done without joint. Wherever the wire is cut it should be bolted in the equipment

junction box.

Wiring at Outlets: Leave a slack of at least 20 cm at each outlet.

Cables shall not be drawn into conduits until work is completed, and permanently

fixed.

@
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T. Each main or feeder cable shall be labelled and tagged inside the pull boxes, at the
beginning and ends of shafts, each ten meters at cable tray/ladder, and showing the
circuit number and the size of cable.

U. Pull boxes shall be labelled showing the pull box number and submit it to the
engineer.

3.2 FIELD QUALITY CONTROL

A. Cable testing shall be done by proper calibrated equipment’s in accordance with the
engineer requirements and as per the regulations and standards.

B. Perform insulation resistance and megger tests on electrical installations and as per
requested by the engineer.

C. Check the insulation resistance, electrical continuity, and short circuit values for
wires and cables before energization the circuits.

END OF SECTION
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SECTION 11040 LIGHTING SYSTEM

PART 1: GENERAL

1.1 RELATED DOCUMENTS

The Contract Documents, including the Conditions of Contract, the Specifications, the
Drawings and Bill of Quantities.

1.2 GENERAL DESCRIPTION

A. The section describes the Internal and external lighting points with the following
requirements as minimum:

a. Installation methods for lighting points shall be approved by the Engineer:

C. All wires and cables shall be installed inside Heavy gauge PVC conduit
with a minimum of 20 mm diameter for embedded lighting installations,
and it is not allowed to be used for surface mounted installations or even
above false ceiling.

D. For exposed lighting installations (surface mounted and even above false
ceiling) and where necessary such as Boiler room and mechanical rooms,
it shall be installed inside Galvanized steel Conduits.

b. Minimum conductor cross sectional area for cables and wire used in lighting
installations should be 2.5mm? stranded copper with PVC insulation.

c. All wires and cables shall have the rating for 450/750 V.

d. Each lighting circuit shall have separate breaker (10 Amp MCB) with 6kA
breaking capacity.

B. The section describes the lighting fixtures specifications with its internal components,
mounting provisions, connections with circuits wiring, and its interconnecting with other
systems.

1.3 SUBMITTALS
1.3.1 GENERAL

A. All lighting fixtures shall be submitted as per the application and
specifications for its usage areas and shall meet at minimum the
requirements of the usage area.

B. A sample shall be submitted for each type of lighting fixtures, and the final
approval from the Engineer after submitting the samples in junction with
technical proposal.

C. All submitted lighting fixtures shall be illustrated on the manufacturer master
catalogue. Custom manufacturing will not be acceptable unless manufacturer
written declaration. And approval shall be at the sole discretion of the
Engineer/Client.

D. Manufacturer confirmation that warranty period will be 5 years including
repair, restore or replace any defective lighting fixtures and the manufacturer
representative shall be responsible for delivering any defective fixtures.
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1.3.2 PRODUCT DATA

A. Manufacturer data catalogue for lighting fixtures including made material,
reflector, efficacy, output lumen, CRI, colour temperature, life time, ingress
protection rating, dimensions, and weight ... etc.

Installation instructions and manuals.

Photometric data for lighting fixtures including light distribution curves and
diagrams.

Emergency lighting unit battery and charger.

Any technical information or documents related to the evaluation of lighting
fixtures requested by the engineer.
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1.3.3 DRAWINGS

A. Shop drawings showing the Exact position of each fixture on ceiling plans,
with indication of ceiling features.

B. Reflected ceiling plans and scaled sections for coordinating lighting fixtures
installation with ceiling, showing the structural members and architecture
interfering the electro-mechanical systems.

C. Any required details for supporting and fixing provisions.

1.3.4 COMPLIANCE TO SPECIFICATIONS:

Compliance sheet duly signed and stamped by the manufacturer or manufacturer
representative.

1.3.5 TEST AND REPORTS
Certificates of laboratory tests for fixtures and lamps for electrical ratings,
efficacy, photometric performance, and life time.

1.3.6 QUALITY ASSURANCE
These specifications are giving the minimum features of construction, materials,

all fixtures shall be designed and manufactured for the purpose and application
required, and in accordance with IEC 60598.

i pa) Aalandl daale Lole At plas Elec- 20



PART 2: PRODUCTS

2.1 MATERIALS
2.1.1 GENERAL

A. Lighting fixtures shall be designed for operation from a 230-volt 50 Hz
single phase power supply.

B. Lighting fixtures shall be fabricated, assembled, and wired at factory.

C. Lighting fixtures shall integrate the drivers, lamp holders, reflectors, and
diffusers, and as required.

D. Lighting fixtures shall have a lifetime not less 50,000hrs L80 unless

otherwise indicated.

Lighting fixtures shall be equipped with electronic drivers made from the

same approved manufacturer or approved by the Engineer and shall have at

least the same life time of the lighting fixtures.

All fixtures should be powder painted and as per approved by the engineer.

Body finish shall be smooth, free from irregularities, and solidly formed to

prevent buckling.

Down lights shall have heat tempered safety glass.

Diffuser’s material shall be made as a minimum from thermoplastic Tp (a)

rated material, and these diffusers shall be of the light stabilized and non-

discolouring type.

J.  Wires inside the lighting fixtures shall be solid heat resistance wires with not
less than 0.5 mm2 and insulated for 230V application

K. Electronic Drivers for LED modules shall comply with IEC 61347, and have
high efficiency, high power factor.

L. All Emergency lights shall be equipped with emergency conversion
modules. The module shall be 3 hours, maintained type. Emergency
conversion modules shall be incorporated inside the luminaires and from the
same approved manufacturer.

M. Batteries modules shall have 9.66V/4Ah capacity and recharge period of 24
hr.

N. All lighting fixtures (drivers) shall be earthed, and it shall have (Protection
Class I).

=
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2.1.2 LIGHTING FIXTURE TYPES

TYPE | EX-L1
LED Recessed luminaire applicable to the floor or ground with integrated LED system,
complete with installation requirements and all accessories needed.

E__2=

LED Circular Up light
Wattage 12 Watts
Efficacy >100 Lumen/Watt
Body and Bezel Flush-mount stainless steel frame
Body Colour White
Dimension As per approved by the Engineer.
CRI >80
Colour Temperature 4000K
IP rating 66
Lifetime 50,000 Hours — L8O
TYPE | EX-L2

LED Outdoor Flood light with integrated LED system, complete with installation
requirements and all accessories needed.
Application: To be installed on ground and as per drawings.

LED LED Type.
Wattage 132 Watts
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Efficacy >100 Lumen/Watt

Body Die-cast aluminum

Body Colour Gray

Cover Clear Toughened Safety glass with at least IK-08
Bracket Adjustable bracket and aluminium arm

Beam Angle Symmetric, Wide beam angle

CRI >80

Colour Temperature 4000K

IP rating 65 (Minimum)

Lifetime 50,000 Hours — L.80

2.3 FEEDER PILLARS

A. Feeder Pillars for exterior and street lighting as shown on the Drawings.
Housing circuit breakers, contactors, selector switch, fuses, solar-dial time
switch, photocell, breakers, etc. shall be as shown on the drawings.

B. Feeder Pillars shall meet the IEC standards.

C. The contractor shall ensure proper co-ordination with related civil and other
project associated activities prior to the selection of the equipment.

D. Feeder Pillars shall be installed in locations as shown on drawings. They shall be
pad mounted cubicle type containing incoming & outgoing type MCCB's.
Enclosure to be min IP65 weather proof with sun/ rain shade.

E. All MCCB's shall be installed as part of this Contract.

F. Feeder Pillars shall be manufactured by a specialist manufacturer for cable entry
and exit from below.

G. Feeder pillar shall be deliver to site Pre-wired and tested at factory. A copy of
the test documentation, along with a schematic drawing shall supply with the
pillar.

H. A full test in accordance with BS7671 must be carried out, and a certificate
issued, by the installing party after installation on site.

I. Feeder Pillar shall be of 600V/1000V insulation grade and shall be designed,
fabricated and assembled in compliance with form 2 of BS EN 60439-1:1994
and shall be suitable for the operation of 400/230V, SO0HZ supply systems.

J. Panel casing shall be fabricated using a minimum of 2mm thick corrosion
resistant
galvanized steel sheets or corrosion resistant steel sheets coated with the alloy of
aluminium, zinc and silicone (ALUZINK).

K. Feeder Pillars shall also be fully interlocked and factory fabricated with degree
of protection min. IP65.

Earth lead shall be installed from pillar body to door.

. Feeder Pillars shall contain a suitable earth bar to which all items of equipment
and cable glands are bonded. The minimum size of this earth bar shall be as per
IEE Regulations. Similarly neutral bar shall be provided of the same cross
section as live bars.

Danger warning label shall fitted in a recess in the door.

Feeder Pillars shall be constructed to conform to the specified requirements of
the local codes, relevant British Standard & Codes of Practice. The drawings of
proposed

arrangements shall be forwarded to the Engineer for approval prior to
commencement of manufacture.

=F
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P. The cabinets shall have a single door or two or more hinged non-overlapping
doors fitted with a double locking bar, with a waterproof lever handle and
cylindrical lock. Doors shall have an all-round channel recessed gasket of non-
fatigue, oil and age resistant material. Hinges shall be strong, smooth action and
non-corrodable which allow the door to be easily removed. Doors shall be fitted
with a suitable fixing bar to hold in the open position.
Terminal Blocks shall comply to IEC 947-7-1 or BS EN 60947-7-1
The contractor shall be responsible for checking access, builder work, to ensure
that the panel is constructed and installed as required by the Local Requirement
Regulations, Relevant British Standards and Code of Practice.
S. The cabinet shall be floor mounted suitable for bolting down to a concrete base.
T. Confirmation must be provided from the manufacturer of any equipment
intended for use outdoor that the equipment is suitable for use outdoors in
the local climatic conditions.
U. Photo-electric Cell Control Units shall be with the following specifications:
a. Have a UV Stabilised Polycarbonate
b. Have an LED pulse-encoded to indicate current operating status
c. Be one part for 7 pin NEMA socket type or (where agreed by the lighting
authority) miniature type mounted on the luminaire canopy.
d. Be fully solid state with a self-test on initial power up with an output via a
bi-stable relay and a filtered silicon photo diode sensor.
e. Be protected to at least IP 65.
f. Include a delay device so that the lamps are not switched on by transient
changes in the illuminance, switching delay 10 - 20 seconds.
g. Sealing rings shall be provided to prevent dirt and moisture from entering
into the photocell and luminaire.
h. Have a guarantee of 10 years.
Comply with BS EN 60068 and EN 50081-1 Emissions and EN 61000
Immunity.
j- Have an operational temperature range of -5 °C to + 70 °C.

RO

—

PART 3: EXECUTION

3.1 INSTALLATIONS

A. Installations includes mounting the factory assembled lighting fixture with supports,
fittings and perform the connections and terminations with all needed accessories to
completely suit the lighting fixtures safe and fully operational.

B. A sample of Installation for each lighting fixtures type shall be performed as per
manufacturer installation instructions and manual and under the engineer
supervision, and after the engineer approval on sample installation, the contractor
may start the installations accordingly.

C. Installations shall be as per the coordinated drawings, taking into consideration the
other services in the project.

D. Installation of lighting fixtures shall be aligned and distributed as per approved
reflected ceiling plans and coordinated drawings.

E. For electrical installations in slabs and within the areas that have a false ceiling; these
installations shall be coordinated with other services and civil works and performed
in a proper manner to assure that future maintenance for these installations shall be
accessible and carried out easily.
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F. Ingress protection rating shall not be invalidated while installation, fixation, or
termination.

G. All boxes shall be covered by cover plates to protect the electrical wires inside boxes.
These covers to be fixed by smooth brass screws.

H. For lighting fixtures located at false ceiling, ceiling rose shall be mounted at the
ceiling and adjacent to the lighting fixture. Heat resistant Wires/Cables shall be
suited inside these ceiling rose and terminated at the lighting fixture.

I. All Lighting fixtures shall be independent of the ceiling construction. For proper
installation supports, fasteners, hangers, and safety suspension kits shall be submitted
to the Engineer for approval.

3.2  TESTING AND COMMISSIONING

A. Provide instruments to make the required tests.
B. Visual inspection:
1. Check the installation uniformity and assure that no damage occurred during
installations.
2. Check the installation for lighting fixtures performed as per approved sample
installation.
Electrical and Operational Inspection:
Operational tests shall be carried out for 100 hours normal operation.
Check that lighting fixtures are fully operational.
Check emergency lighting fixtures are fully operational in case of power cut with
stated lumen outputs and time durations.
Check the operation of dimmable lighting fixtures.
Check illumination measurements and compare it with submitted calculations.
Check the operation of lighting switches.
. Other Inspection:
Check the neatness of electrical wires/cables terminations and connections.
Check aimable lighting fixtures positioning and adjust it to provide desired light
effects and intensities.
3. Any other inspections required by the engineer to assure that lighting system is
fully operational and meet the desired conformity with the Specification.
4. In case of malfunction of lighting fixture or fail in test, it should be replaced by
new one and no repair is accepted.

o O
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END OF SECTION
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SECTION 11050 SWITCHBOARDS AND PANELBOARDS

PART 1: GENERAL

1.1 RELATED DOCUMENTS

The Contract Documents, including the Conditions of Contract, the Specifications,
the

Drawings and Bill of Quantities.
1.2 MANUFACTURERS:

A. Panel Boards shall be submitted from listed reputable manufacturer of USA/
Western Europe and shall be EURO-1 certified and should be provided that confirms
the specifications and has been accepted by Engineer/Client.

B. Refer to section 49 00 00

1.3 MAIN DISTRIBUTION BOARD (MDB)
A. This contract calls for the supply and installation of an indoor design verified

switch- board assembly and this design should be stamped by the manufacturer,
which should be suitable for operation at 230/400 Volt, 3 phase, 4 wire, 50 Hz. MDB

shall be:
1. Form 2b.
2. Incoming: MCCB with electronic trip unit.
3. Outgoing: MCCB with adjustable thermal magnetic trip units
4. Surge Arrestor for Main Incoming Circuit Breaker.
5. No Local fabrication is accepted, MDB shall be type tested for design and

the assembly.

B. Digital power meter shall be installed in MDB

C. The contractor shall submit three copies of schematic drawings of MDB, MCC, and
SMDB's to the Engineer for approval before manufacturing and installing
boards,showing ratings, rupturing capacity of all breakers, size and dimensions of bus
bars, Dimensions of Boards and thickness of all metallic sheets, paintings,...etc.

D. Main Electrical distribution board shall be manufactured and installed in accordance
with Electrical Distribution Company regulations, Relevant British Standards and
specifications where the project is belonged.

E. Submit manufacturer type and routine tests in addition to tests procedures and
records that will be performed at site (procedures should be approved by the
engineer).

F. Free standing panel, or cubicle type, dust proof, made of rigid steel sheet, and the
contractor shall submit Plans and elevations with indication of built-on equipment,
exact dimensions, and weights with Arrangement of boards inside rooms allocated,
indicating spaces and clearances.

G. The contractor shall submit proper base and foundation details and the arrangement of
incoming and outgoing feeders, terminal fittings, instruments, busbar connections etc.
the contractor shall meet the Utility Company’s metering provisions with indication of
approval by utility company.
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H. Anticorrosion on zinc coated, lead chromate coat then primary and secondary of
heat-treated paint (paint should be scratch resistant and be easily repaired), IP-32
according to IEC 60529 with mechanical impact resistance of IK08 according to IEC
62262, with enclosure thickness not less than 1.5mm.

I. Internal wiring should be neatly done and well arranged, and wires are properly
fixed by clamps and double nuts.

J. Single line diagram should be attached to the main D.B to show all Busways,
cables, circuit breakers, switches incoming or outgoing form the board.

K. All feeders should be identified by number and described by the load served.

L

. Copper Bus bars should be of rectangular cross section, and neutral bus bar should
be provided as well as earthing bus bar.

M. Busses and incoming cables should be marked clearly to identify the bus bars by
colored plastic discs to show (Red. Yellow. Blue. Neutral. Earth) or by plastic
sleeving

N. All C.B to C.B connection should be done by copper bus bars strips and not by
cables.

O. Tumbler lock should be provided with a master key for all distribution boards P.

Operating handle of breakers should show clearly whether breaker is on open. Q.

MCCB should be of quick make, quick brake, trip free type.

R. Panel should be installed on level embedded steel channel (at grade it shall be
installed on 100mm high pads at least.

S. The unit shall have a display which shall be capable of indicating phase and earth
currents, present power demand (Watts), Peak demand (Watts) and energy usage
(Watt Hours).

T. MDB should consist of a completely enclosed, free standing metal structure with
frames and insulating blocks to support and brace all main buses to withstand an
available circuit current of at least 60 KA RMS symmetrical at 400 Volts. Metal
structure used of 2 mm thickness.

U. All main busbars and bus connections to breakers, should consist of electrical grade
copper of a sufficient size of at least 50% higher than main circuit breaker frame size,
and braced for a symmetrical rms short circuit duty equal to or higher than main
circuit breaker interrupting duty, for minimum of one second to limit temperature rise
50 deg. cent. over and average ambient temperature outside the enclosure of 40 deg.

cent. The busbars shall be made of electrolytic, hard drawn high conductivity flat pure

tinned copper bars complying with IEC Standard. Busbar system shall provide 3

phases + neutral + earth with colors Red, Yellow, Blue for the three phases, Black

for Neutral and Green for Earth. The busbars shall be air insulated and shall be rigidly
supported on purpose made insulators of non-hygroscopic glass fiber moldings.

V. laminated plastic nameplate engraved with white characters on a black background
shall be furnished for each device on the MDB.

W. Installation Fiber to be used above all MCCB'S and below the metallic sheet cover
above the MCCB'S.

14 ELECTRONIC TRIP UNITS

The electronic trip unit’s shall be microprocessor-based sensing
protection/information trip unit. The unit shall be adjustable for long time delay,
short time delay, instantaneous trip, and earth fault (LSIG).
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1.5 DIGITAL POWER METER

A. The device shall consist of a single microprocessor-based unit capable of
monitoring and displaying the function listed below. The device shall provide the
protection functions indicated and the capability to communicated data via network.

B. The unit shall have a single LED display selectable for the following indication:

a) Line Voltage (V) 1% accuracy
b) Phase Voltage (V) 1% accuracy
c¢) Current (A) 1% accuracy
d) Power (W) 2% accuracy
e) Reactive Power (Var) 2% accuracy
f) Power Factor 4% accuracy
g) Maximum Demand (W) 2% accuracy
h) Frequency (HZ) 0.5% accuracy

C. The unit shall have the capability to interface with the Building Management system
to provide the information in (a) to (h) through an interface to a remote location. Install
also allow control through the same system.

D. The unit shall be capable of detecting and providing an output for voltage and
current phase loss/phase unbalance, reversal, over voltage and under voltage. All
parameters shall be user adjustable.

E. Display and LED's shall indicate both trip and alarm conditions. The cause of a trip
or alarm shall be indicated on the negative power factor, and negative KVAR. The
unit shall trip in the event of an internal malfunction.

F. Supply for an addressable communication card capable of transmitting all data,
including trip data, over a local area network to a central computer for storage
and / or printout.

1.6  DISTRIBUTION BOARDS (DBS)

A. Distribution panel boards for lighting, socket outlets and other appliances should
be totally enclosed in a robust sheet construction stove enameled and arranged for
recessed mounting, except in service areas, where conduits run exposed, the panels
have to contain an Isolator/MCCB, and miniature (quick) circuit breakers (MCB's)
plug-in type of rating and number as shown on the drawings and comply with IEC-
61439.

B. Adequate busbars of appropriate current capacity, which should be at least equal to
the rating of the protective device, through which the particular panel is fed. An
insulated neutral bar should be provided with a sufficient number of ways to
ensure that the neutral conductor of every circuit will be connected to a separate
way. The ground terminal bar should be securely fixed to the cabinet and
having a sufficient number of ways to connect all ground conductors.

C. Single pole MCB's should be at least 60 Amps frame size with trip rating as
indicated on the drawings, and having interrupting capacity at least 6000 A, 3
Pole miniature circuit breakers should have an internal common trip to prevent
phasing.

D. All MCB's should comply with IEC60947-2 and to be equipped with thermal
and magnetic trip services for overload and short circuit protection and No
MCB's of more than 60 Amps rating should be used.

E. Curve characteristic for MCB should be suitable for desired application and it
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should be submitted to the engineer for approval.

F. For larger ratings molded case circuit breakers of 25 KA minimum interrupting
capacity should be used.

G. Panel Enclosure shall be IP32 for indoor installations according to IEC 60529
and shall be dust and vermin protected, factory fabricated heavy gauge sheet
steel enclosure with minimum 1.2 mm thickness and door of 1.5 mm thickness
with hinged recessed door.

H. Earth leakage circuit breaker of suitable trip rating (30m Amp) should be
installed in distribution boards where needed as shown in drawings.

I. All wires in the boards should be numbered with special numbered rings, either
phases or Neutrals/Earths.

J. Breakers of DBs shall be of same manufacturer of MDB and SMDB.

1.7  WIRING

A. Power wiring shall be carried out with stranded, copper conductor, PVC insulated,
1100 V grade, wires liberally sized for the application. -

B. All MCC shall be supplied completely wired internally up to equipment and terminal
blocks and ready for external cable connections at the terminal blocks.

C. All auxiliary wiring shall be carried out with 660 volts grade, single core, stranded,
super-flexible, copper conductor with PVC insulation.

D. The size of wire shall be not less than 1.5 mm?2.

E. Current transformer secondary circuits shall have a minimum cross-sectional area of
2.5 mm2.

F. Earth wires for meters, doors etc shall have a minimum cross-sectional area of 2.5
mm2. - The wiring color code shall be as follows: - Phases - Red, Yellow, Blue -
Neutral - Black - Control - Grey (DC), Black (AC) - Earth - Green/Yellow -

G. The wiring shall be neatly laced and cleated to the panels structure or contained within
purpose designed plastic trunking and arranged so that access to equipment is not
impeded. No wire shall be directly terminated on the equipment terminal or terminal
block irrespective of type of terminal used.

H. Suitable pin/eye type crimping lugs shall be used for this purpose.

Wiring within the panels shall be marked with ferrules at each end for identification.

The letters and numbers used shall correspond with the assembly wiring diagram.

Cross ferruling system shall be adopted. The ferrules shall be non loosening type and

shall not slip-off when the wire is removed/disconnected from the terminal.

=
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1.8 INSTALLATION

A. Installation shall be supervised and tested by a representative of the manufacturer of
the sys- tem equipment. The work shall be performed by skilled technicians under the
direction of expe- rienced engineers, all of whom shall be properly factory trained and
qualified for this work.

B. Identify components, conductors, and cables according to relevant BS/IEC standards.
Color- code conductors, and apply wire and cable marking tape to designate wires and
cables so me- dia are identified and in coordination with system wiring diagrams.

C. Comply with mounting and anchoring requirements of relevant BS/IEC standards and
Local Authority Regulations.

1.9 TESTING AND INSPECTION

A. After completion of all work at the factory works, all panels shall be inspected and
tests witnessed by the Engineer. However, stage inspection may be carried out from
time to time to check progress of work and workmanship.

B. The following tests shall be carried out:

a. All routine tests specified in relevant IEC Standards shall be carried out for all
circuit breakers.

Operation of all meters.

Earth continuity tests.

Test of accuracy of all measuring instruments.

Insulation test with 500 volts megger, before and after H.V. test

H.V. test on power and control circuits / components (2 KV for one minute).

N

C. Panel Builder shall provide all facilities such as power supply, testing instruments and
apparatus required for carrying out the tests.

D. Required copies of test certificates for all the tests carried out along with copies of type
test certificates and certificates from Panel Builder for the components procured from
them are to be submitted before despatch of the Panels.

END OF SECTION
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SECTION 11910 ELECTRICAL TESTING AND COMMISSIONING

PART 1 GENERAL

1.1 SECTION INCLUDES
A. Testing and Commissioning of electrical systems and equipment.

B. Access shall be afforded at all times to the Engineer to enable him to inspect the
Electrical Equipment’s:

1. Upon completion of the Electrical Equipment installation or part of the
installation, the carry out and be responsible for testing and commissioning, in
stages if required, to ensure that it is in proper working order and capable of
performing all of its functions in accordance with the Specification and to the
satisfaction of the Engineer. Any Electrical Equipment damaged in
commissioning shall be replaced and retested by the Contractor at his own
expense to the satisfaction of the Engineer.

2. All testing shall be carried out according to the requirements of the relevant
standards and regulations as may be stated or implied in the Specification or
otherwise agreed by the Engineer in writing.

3. Submit for Engineer's approval, no later than 6 weeks prior to the
commencement of testing and commissioning, a schedule of all Electrical
Equipment tests and commissioning procedures to be carried out to prove that
the Electrical Equipment complies with the requirements of the Specification
together with proposed programme for such testing and commissioning.

4. Tests shall not commence before the schedule of tests has been approved and
such other tests as may be required by the Engineer shall be included within
the schedule of tests.

5. Give to the Engineer in writing at least ten days' notice of the date by which he
will be ready to make the specified tests on completion of installation. Unless
otherwise agreed the tests shall take place within seven days after the said date
on such day or days as the Engineer shall in writing notify the Contractor.

6. The tests shall as far as possible be carried out under normal working
conditions to the satisfaction of the Engineer and shall extend over such periods
as he may direct.

7. Provide all skilled labour, supervision, consumables, apparatus and
instruments required for commissioning and testing and within a reasonable
time thereafter furnish to the Engineer a total of six certificates of all tests
performed and accepted, signed by the Contractor, or an authorised person
acting on his behalf, as prescribed in the appropriate regulations and
specifications.

el Al daale Lale dipae alae Elec- 31



8. When any part of the Electrical Equipment fails to pass the specified tests,
further tests shall be repeated, if required by the Engineer. The Contractor shall,
without delay, put in hand such modifications as are necessary to meet the
requirements as described in the Contract and any expense which the Owner
may have incurred by reason of such further tests may be deducted from the

10.

Contract price.

Acceptance shall not in any way absolve the Contractor of his responsibility
for the performance of the Electrical Equipment after erection as a complete
working system in all respects.

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

1.2 RELATED SECTIONS

All electrical systems in tender documents.

1.3 GENERAL REQUIREMENTS

Contract Documents, including the Conditions of Contract, the Specifications, the
Drawings

and Bill of Quantities.

PART 2 TESTING

2.1 GENERAL

A. Programme, oversee, co-ordinate and record all the testing and commissioning of the
electrical systems in co-ordination with those elements undertaken by the mechanical
services Contractor. The electrical Contactor shall allow for liaising and attendance and
providing all necessary test and general data information at the correct times.

B. The systems shall undergo phases of testing and commissioning, in accordance with the

following; -

1. Phase 1.
2. Phase 2.
3. Phase 3.
4. Phase 4.
5. Phase 5.

Works testing and quality assurance of elements;

Site installation, wiring, checks, performance and operational
tests for all elements;

Sub system group operational tests/performance tests;

Complete system operational and performance tests on dummy
loads;

Complete system operational and performance tests on actual
loads.

C. All the electrical systems, whether mentioned in this section or not, shall be subject to
testing and commissioning.
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D. All tests listed under the heading of “Field Quality Control” in various sections of
Division-16 of these Specifications shall be conducted in the presence of and performed
up to the full satisfaction of the Engineer. All the results/test reports shall be submitted
in bound form for Engineer’s approval.

2.2 ELECTRICAL TESTING
Tests of the installation shall be carried out in the following sequence:
1. Ring-main continuity.

2. Protective conductor continuity, including main and supplementary
equipotential bonding.

3. Earth electrode resistance.

4. Measurement of insulation resistance including site-built assemblies and
distribution cables.

5. Check of protection by electrical separation, barriers and enclosures.
6. Measurement of the insulation on non-conducting floors and walls.
7. Check of phase rotation.

8. Verification of polarity.

9. Measurement of earth fault loop impedance.

10. Test of operation of residual current devices.

11. All external distribution cables, both high and low voltage in accordance with
the relevant standard(s).

12. Fault simulation on protective devices or control system of stand-by generator,
transformers, power distribution boards, motor control centers, etc.

13. Load test on standby generator, sub-station, power distribution boards,
panelboards, etc.

2.3 LOW CURRENT SYSTEMS TESTING

A. All low current systems such as telephone, intercom, public address, fire detection and
alarm, Data, CCTV, Fire alarm, security, etc. shall be tested as specified herein or
recommended by the manufacturers.

B. Submit to the Engineer in writing the procedure to test these systems as a whole for the
site.

C. Atthe completion of these special systems installation for each facility, these shall be
tested individually for each facility then it should be tested with their main control
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panel, such as fire detection and alarm, telephone, etc. so that to see the good
performance of these systems as a whole.

PART 3 COMMISSIONING

3.1 GENERAL
A. Comply with the requirements given in each related specification.

B. All Electrical Equipment and integral systems shall be commissioned in accordance
with the relevant standards and regulations given in the Specification and to the
recommendations of specialist suppliers (e.g. Switchboards, Standby Generators, Fire
Detection and Alarm System, Public Address System, Cables, etc.).

C. Full operational tests shall be carried out on all systems to demonstrate that they operate
in accordance with the requirements of the Specification.

3.2 POWER DISTRIBUTION BOARD / PANELBOARDS

A. Design tests of: Rated continuous current.
Short circuit current.
Enclosure dielectric.

B. Production tests of:  Dielectric.
Mechanical operation.
Grounding.
Control wiring.
Electrical operation.

3.3 EMERGENCY POWER GENERATION SYSTEM

A. Field erected fuel piping shall be tested with air pressure and proven right at 150 % of
the working pressure for a period of two hours.

B. Shops tests shall be performed in accordance with the following requirements:

1. Unless otherwise directed, all tests shall be performed in the presence of the
Engineer.

2. Each assembled engine and generator shall be tested in accordance with the
manufacturer's customary practice.

3. All components shall be checked, lube-oil leaks shall be remedied.

C. Following the complete installation of the generating unit and its associated equipment,
field tests shall be conducted. Provide all instruments and supplies required for the tests.
Fuel instruments and instrumentation procedures to be followed shall be appropriate for
the tests to be performed. Prior to the startup of any generating units, the Contractor
shall demonstrate to the satisfaction of the Engineer that all piping systems have been
cleaned.

D. Sequence of Field Tests:
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1. Check all engine and driven unit mounting bolts.

2. Check alignment of engine and generator by dial indication.

3. Check generator motor air gap.

4. Check generator and exciter insulation resistance with an insulation resistance
tester.

5. Perform engine manufacturer's recommended prestarting checks. This shall

include a test of the prestart lube-oil pump to determine if adequate oil pressure
is provided.

6. Start engine and make engine manufacturer's after starting checks during a
reasonable run-in or warm-up period.

7. Operate generator with step loads of 25%, 50%, 75% and 100% for 7 hours
and 110% for 1 hour rated load. Record data hourly, including current, voltage,
frequency kW and temperature information. A load bank has to be provided
by the Contractor.

8. Increase engine speed by means of the governor. Check speed at which
overspeed device trips.

9. Check functioning of high coolant temperature trip by restricting air into the
radiator.
10. Shut down engine and record pressure at which low oil pressure device trips.

E. Checks to be made during field testing:

1. During the tests, all operations of which the controls on the panel and at the
switchboard are capable shall be performed to assure that all controls are
functioning in a satisfactory manner.

2. At several points during the tests, each instrument on the switchboard and
engine panel shall be observed to assure that all instruments and gauges are
functioning properly.

3. During the tests, all auxillary and accessory equipment, all valves including
pilot valves, and the injection pumps shall be checked to assure proper
operation.

4. During the 100 % load test, pyrometer reading of each cylinder of each engine

shall be taken and recorded at 1/2-hour intervals.
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F. After completion of the tests, a general inspection shall be made for:

1. Leaks in the engine, piping systems, tanks, etc.

2. Blow-by.

3. Crankcase contamination.

4. Crankshaft misalignment.

5. Generator misalignment and damage to generator bearings.

3.4 UPSSYSTEM

A.  All routine tests specified in [EC 146-4 shall be carried out, together with tests listed
below, both at the factory testing and on site. The UPS Supplier shall allow for
providing a 110% load bank to fully commission the system following completion.
Full load and battery discharge tests are required on site. The load bank shall be
capable of 110% kW loading at 0.7 power factor.

1. Synchronisation (dual variable voltage and variable frequency supplies will be
required for this purpose at the factory and on site).

2. Rated stored energy time.

3. Rated restored energy time.

4. Battery ripple current.

5. Overload capacity.

6. Restart.

7. Audible noise.

8. Earth fault test.

9. Full load test.

10. Tests to prove alarm and control indication and auxiliary devices.

B.  Factory tests and on-site tests shall include but not be limited to:-

1. Checking and verifying output voltage, output frequency, input power factor
with 100% step load against 0.7 load power factor and against a high harmonic
load. (Note: A rectifier input of another UPS may be used to simulate this at

works).
2. Checking and verifying output current.
3. Checking and verifying synchronisation range.
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4. Checking and verifying output, harmonic content both total and each harmonic
up to 19th, both in balanced and imbalanced load conditions with 12%
improved harmonic support at 0.7 pf.

5. Checking and verifying overload limits of 10%, 25% and 50% of full load.
6. Checking and verifying short circuit and fuse clearing capability.
7. Checking and verifying efficiency on loads of 50%, 75% and 100% of full load.

8. Checking and verifying heat losses at loads of 50%, 75% and 100% of full

load.

0. Checking and verifying noise levels at loads of 25%, 50%, 75% and 100% of
full load.

10. Checking and verifying remote alarms, contacts and inputs.

11. Battery Chargers and DC Isolation Switchgear.
12. Check and verify output float voltage.

13. Check and verify output boost voltage.

14. Check and verify output current.

15.  Check and verify ripple factor.

16.  Check and verify operation of controls, alarms.

C. The paralleling switchboard shall be tested to the requirements of BS 5486, and if not
tested at factory with the UPS modules, to be fully functional tested with full
simulation of all digital and analogue inputs. This is to include all autobypass and
synchronising control simulation.

D.  The supplier shall allow for up to 2 persons to witness the testing at the manufacturer’s
works including travel, accommodation and subsidence during a minimum 2 day
period. The supplier shall also allow for his commissioning engineer, who is to carry
out the on-site testing to observe and witness the full factory testing of the units.

3.5 FIRE DETECTION AND ALARM SYSTEM

A.  Wiring runs shall be tested for continuity, short circuits and grounds before system is
energized. Resistance, current and voltage readings shall be made as Work progresses.

B. A systematic record shall be maintained of all readings using schedules or charts of
tests and measurements. Areas shall be provided on the logging form for readings,
dates and witnesses. The Engineer shall be notified before the start of the required
tests. All items found at variance with the drawings or this specification during testing
or inspection by the Engineer, shall be corrected.

C.  Test reports shall be delivered to the Engineer as completed.
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D.  All test equipment, instruments, tools and labor required to conduct the system tests
shall be made available by the installing Contractor. The following equipment shall
be a minimum for conducting the tests:

1. Ladders and scaffolds as required to access all installed equipment.

2. Multimeter for reading voltage, current and resistance.

3. Intelligent device programmer/tester.

4. Two way radios, flashlights, smoke generation devices and supplies.

5. Laptop computer with programming software for any required programme
revision.

6. A manufacturer recommended device for measuring air flow through air duct

smoke detector sampling assemblies.

7. Decibel meter.

E.  In addition to the testing specified to be performed by the installing Contractor, the
installation shall be subject to test by the Engineer.

F. A written acceptance test procedure (ATP) for testing the fire alarm system
components and installation will be prepared by the Contractor and submitted for
review and approval to the Engineer in accordance with NFPA 72, and this
specification. The Contractor shall be responsible for the performance of the ATP,
demonstrating the function of the system and verifying the correct operation of all
system components, circuits, and programming.

G. A programme matrix shall be prepared by the installing Contractor referencing each
alarm input to every output function affected as a result of an alarm condition on that
input. In the case of outputs programmed using more complex logic functions
involving "any", "or", "not", "count", "time", and "timer" statements; the complete
output equation shall be referenced in the matrix.

H. A complete listing of all device labels for alphanumeric annunciator displays and
logging printers shall be prepared by the installing Contractor prior to the ATP.

L. In conducting the ATP, the Engineer shall request demonstration of any or all input
and output functions. The items tested shall include, but not be limited to, the
following:

1. System wiring shall be tested to demonstrate correct system response and
correct subsequent system operation in the event of:

a. Open, shorted and grounded intelligent analog or network signalling
circuits.

b. Open, shorted and grounded conventional zone circuits.

c. Open, shorted and grounded speaker telephone circuits.

d. Primary power or battery disconnected.

e. Intelligent device removal.
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f. Incorrect device at address.

g. Printer trouble, off line or out of paper.
2. System evacuation alarm indicating appliances shall be demonstrated as
follows:
a. All alarm notification appliances actuate as programmed.
b. Audibility and visibility at required levels.
3. System indications shall be demonstrated as follows:
a. Correct message display for each alarm input at the control panel, each
remote alpha-numeric display and each CRT terminal.
b. Correct annunciator light for each alarm input at each annunciator and
colour graphic terminal as shown on the Drawings.
c. Correct printer logging for all system activity.
4. System off-site reporting functions shall be demonstrated as follows:
a. Correct zone transmitted for each alarm input.
b. Trouble signals received for disconnect.
5. Secondary power capabilities shall be demonstrated as follows:
a. System primary power shall be disconnected for a period of time as

specified herein. At the end of that period, an alarm condition shall be
created and the system shall perform as specified for a period as

specified.

b. System primary power shall be restored for forty-eight hours and
system charging current shall be normal trickle charge for a fully
charged battery bank.

c. System battery voltages and charging currents shall be checked at the
fire alarm control panel using the test codes and displayed on the LCD
display.

6. Fireman's HVAC override system functions shall be demonstrated as follows:

a. Operation of key lockout switch preventing unauthorized operation of
controls.

b. On/OfT controls of each controlled element and test of interaction of
other automatic and manual control functions while in the over-ride
mode.

c. Correct status display of monitored elements.

d. Correct logging of activity to printer and historical memory as
programmed.

J. In the event of system failure to perform as specified and programmed during the ATP

procedure, at the discretion of the Engineer, the test shall be terminated. The installing
Contractor shall retest the system, correcting all deficiencies and providing test
documentation to the Engineer. The Engineer may elect to require the complete ATP
to be performed again if, in his opinion, modifications to the system warrant complete
retesting.
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K. Changes made to a systems configuration program required by the acceptance
inspector or to comply with the systems operating parameters shall be validated to
insure that in making the software programming change no other part of the systems
operation was affected. The validation shall utilize systems software which meets the
requirements of NFPA 72 section 7-1.6 "System Reacceptance Testing" as specified
in the NFPA 72 National Fire Alarm Code 1993 edition. Change validation methods
other than that described will not be considered acceptable and shall allow the
acceptance inspector to require the complete ATP to be performed again.

3.6 SAFETY TAGGING PROCEDURES

A. Develop and submit for Engineer’s approval prior to implementation, a safety tagging
procedure for use when working on energized systems or to identify systems that have
been turned over to operations.

B. Provide plastic tags of minimum dimensions 300 x 200 x 3 mm with appropriate
internationally recognized pictorial symbols and statements in Arabic and English
languages for use as safety tag. The tags shall be coloured red with white letters or
coloured yellow with black letters as approved by the Engineer. The letters shall be at
least 20 mm high or more as required. The safety tag shall be provided with fire resistant
rope for suspension at suitable locations.

C. Type of safety tags shall include, but not limited to, the following:

1. Refer to the equipment instructions/manual for important information before
proceeding.

2. This unit must be accessed only by qualified personnel.

3. Do not switch ON. Work is in progress on another end.

4. Danger — Hazardous AC (or DC) voltage.

5. Danger — AC mains voltage.

6. Danger — Hot surface. Do not touch without taking care.

7. Risk of injury due to high current.

8. Avoid contacting conductors with un-insulated metal objects. Follow safety
precautions. Make sure the power is disconnected.

9. Danger — Arcing/Sparking may happen. Risk of eye injury. Always wear safey
glasses.

10. Make sure the equipment is grounded before switching ON power.

D. The installation and removal of safety tagging shall be carried out with the
permission of an authorized Client’s or Engineer’s representative.

E. Approved type of pad locks shall be provided to lock out any circuit breaker, isolator,
switch fuse or a piece of equipment to prevent accidental turn ON or turn OFF. The keys

shall be in the custody of an authorized Owner’s representative.

END OF SECTION
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