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Section 01: Scope and Climatic Conditions

Scope:

101 These regulations are applicable to electrical installations in buildings in general, including
domestic premises, shops, offices, small and medium size industrial establishments, small and
medium size public buildings.

Large industrial and public buildings shall be subject of detailed study by the Customer
Services Department (KAHRAMAA) and approval shall be obtained before commencement of
construction.

The single line diagram submitted must carry a note that i The Electrical Installations Shall Be
Carried Out In Compliance With The Current Edition Of The Regulations For Installation Of
Electrical Wiring, Electrical Equipment And Air Conditioning Equipment 0. The authorized
electrical contractor shall consider all terms, conditions and requirements as stated on the
electrical building permit application form.

102 Compliance with these regulations is compulsory. Electrical power supply will not be made
available if these regulations are not met with entirely. Any deviation to this regulation to be
noticed to the Qatar General Electricity & Water Corporation iIKAHRAMAAO by the contractor or
consultant.

103 These regulations does not provide for all types of conditions encompass the type of installation
generally encountered. Where difficult or special situations arise which are not covered or
allowed for in these regulations, the services of the Qatar General Electricity & Water
Corporation AKAHRAMAAG may be sought to obtain the best solution.

104 Exclusions from Scope : These regulations does not apply to :

1. Systems for the transmission and distribution of energy to the public or to power except
as detailed in Section 10.

2. Those aspects of installations in potentially explosive atmosphere relating to methods of
dealing with the explosion hazard which are specified in BS EN 50014: 1998 (Electrical
Apparatus For Potentially Explosive Atmospheres. General Requirements), or in premises
where the fire risks are of an usual character so as to require special measures.

3. Those parts of telecommunications (e.g. radio, telephone, bell, call and sound distribution
and data transmission), fire alarm, intruder alarm, emergency lighting circuits and
equipments that are fed from a safety course. Requirements for the segregation of other
circuits from such circuits are however, included.

Note 01 : For fire alarm systems, see BS 5839 Part 06 : 1995 (Code Of Practice For The
Design And Installation Of Fire Detection And Alarm Systems In Dwellings) and for emergency
lighting of premises, see BS 5266 Part 07 (Lighting Applications. Emergency Lighting), See
Also BS EN 1838.

4. Electric traction equipment.
5. Electrical equipment of motor vehicles, except those to which the requirements of these
regulations concerning caravans are applicable.
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6. Electrical equipment on board ships.

7. Electrical equipment on offshore installations.

8. Electrical equipment of aircraft.

9. Installation in mines and quarries.

10. Radio interference suppression equipment, except so far as it affects the safety on an
electrical installation.

11. Lightning protection of buildings.

12. Motor Control Centre (MCC). The manufacturer drawings of MCC shall not be evaluated
or approved by Customers Services Department (KAHRAMAA), only the Medium Voltage
side (MV - Panel) up to the vertical bus-bar shall be evaluated and approved by

KAHRAMAA.

13. Street Lighting Feeder Pillar. The manufacturer drawings shall not be evaluated or
approved by Customers Services Department (KAHRAMAA).

Note 02 : For guidance on protection of building against lightning, see
Code Of Practice For Protection Of Structures Against Lightning ).

Climatic Conditions in The State of Qatar :

BS 6651 : 1999 (

105 Qatar experiences a tropical climate and generally the ground area is at sea level. The

maximum ambient shade temperature recorded has been 50 °C and the

minimum 0 °C.

The atmosphere is salt laden and very corrosive. The prevailing winds are northerly and gales
with gusts approaching 140 KPH have been recorded accompanied by a high level of dust in
the air. The maximum ground temperature is 30 °C at a depth of 1 metre. The maximum
seawater temperature is 40 °C with a maximum tidal variation of approximately 2.40 metres.

The mean and maximum Relative Humidity during the summer month of April to September
inclusive are as follows at the associated temperatures given :

Mean % R.H Maximum % R.H
°c % R.H. °c % R.H.
27 72 27 97
32 61 33 87
38 48 39 84
43 30 44 51

The average annual rainfall is 50 mm and generally falls between the months of January and
April inclusive. The periods of high humidity are common and a relative humidity of 100 % at
30 °C has been recorded.
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Section 02: Definitions

Accessory: Any device, other than a lighting fitting, associated with the wiring and current
using appliances of an installation, e.g. a switch, a fuse,  a plug, a socket outlet, a lamp
holder or a ceiling rose.

Adapter, Socket Qutlet: An accessory for insertion into a socket outlet and containing
metal contacts, to which may be fitted one or more plugs for the purpose of connecting to
the supply, portable lighting fitting or current using appliances.

Ambient Temperature (for Cable): The temperature of the surrounding medium under
normal conditions, at a suitable in which cables are installed, or are to be installed,
including the effect of any artificial heating used in the building by any local source of heat.

Apparatus: Electrical apparatus, including all machines, equipment and fittings in which
conductors are used or of which they form a part.

Appliance : Any device which utilise electricity for a particular purpose, excluding a lighting
or an independent motor.

Bonded (As Applied to Items of Metal Work): Connected together electrically, not
normally for the purpose of carrying current but so as to ensure a common potential

Bunched:Cabl es are said whebet Wbuoachmdre are cont a
conduit or trunking or, if not separated from each other.

Caravan: Any structure designed or adapted for human habitation which is capable of
being moved from one to another ( whether by being towed or being transported on a motor
vehicle or trailer ) and any other motor vehicle so designed or adapted. The regulations
apply where supply is provided by mains electricity or by generator at a voltage exceeding
50 Volts between poles.

Channel (for Cables): A groove cut or formed in part of a building and intended to receive
on a more cables, the groove having removable or hinged covers to allow cables to be laid
therein.

Circuit Breaker: A mechanical device for making and breaking a circuit, both under normal
conditions and under abnormal conditions, such as those of an overload or short circuit
being broken automatically.

Circuit Conductor: A current carrying conductor forming part a circuit or final sub circuit,
but excluding the earth continuity conductor

Conductor (of Core or Cable): The conducting portion, consisting of a single wire or of
a group of wires in contact with each other. For earthed concentric wiring, the term may
also denote the metal sheath of a cable.

Connector: A device intended for connection to a flexible core of flexible cable, which has
protected current carrying contact tubes similar to those of a socket outlet.

Cust omer 6s I Wisng antl dppatatusosni t uat ed upon the customer
controlled or installed by him, excluding any switchgear of the supply undertaking which the
customer may be permitted to use.
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Cust omer 6s Téremipnoailnst: in the customerds instal.ll

supply of energy is delivered to that installation.

Core (of Cable): The conductor with its insulation but not including any outer covering for
mechanical or other protection.

Damp And Dust Proof : Applied to apparatus and accessories to denote that the live and
other component parts are protected by an enclosure or enclosures being so protected and
or fitted as to prevent the ready ingress of dust and or moisture.

Damp Situation: A situation in which moisture is either permanently present or
intermittently present, to such an extent as to be likely to impair the effectiveness of an
installation conforming to the requirements for ordinary situations.

Dead: At earth potential and disconnected from any live system.

Distribution Board: An assemblage of parts, including one or more fuse or circuit
breakers, arranged for the distribution of electrical energy.

Duct (for Cables): A closed passage way formed underground in a structure and
intended to receive one or more cables which may be  drawn in.

Earth Continuity Conductor: The conductor, including any clamp, connecting to the
cust omer 0 stermenal rort th then fgame terminal of a voltage operated earth
leakage circuit breaker or to each other, those parts of an installation which are required to
be earthed. It may be the metal sheath and or armouring if a cable or the special earth
continuity conductor of a cable or flexible cord incorporating such a conductor.

Earth Electrode: A metal rod or rods, a system of underground metal pipes or other
conducting object, providing an effective connection with the general mass of the earth.

Earthed: Effectively connected to the general mass of the earth.

Earthed Concentric Wiring: A sheath return wiring system in which one or more insulated
conductors carrying the line current are completely surrounded throughout their length by a
conductor which acts as the earth continuity conductor.

Earthing Lead: The final conductor by which the connection to the earth electrode or other
means of earthing is made

Electric Discharge Lamp: An electric lamp comprising an hermetically sealed bulb or tube
containing gas and or metal intended to be vaporised during operation and fitted with
electrodes between which a discharge of electricity takes places, the useful light being
emitted either by the discharge through the gas or vapour or by the fluorescence of a
translucent coating which may be on the inner surface of the outer tube or bulb.

Electrode Boiler (or Electrode Water Heater): Apparatus for the electrical heating of
water by the passage of an electric current between electrodes immersed in the water.

Excess Current Protection Close: Excess current protection which will operate within
Four Hours at 1.50 times the designed load current of the circuit which is protects.
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Devices Affording Close Excess Current Protection Include:

1. BS 88 Part 05: 1988 (1992) (Specification Of Supplementary Requirements For
Fuse - Links For Use In A.C. Electricity Supply Networks) fuses fitted with fuse
links marked to indicate a class P, or class Q1 fusing factor.

2. Fuses fitted with fuse links complying with BS 1361: 1971 (1986)
(Specification For Cartridge Fuses For A.C. Circuits In Domestic And Similar
Premises).

3. Miniature Circuit Breaker (MCB) complying with BS EN 60898 : 1991
(Specification For Circuit - Breakers For Overcurrent Protection For Household
And Similar Installations) and Moulded Case Circuit Breaker (MCCB) complying
with BS EN 60947 Part 02 : 1996 (Circuit - Breakers).

4. Circuit breakers set to operate at an overload not exceeding 1.50 times the
designed load current of the circuit.

Excess Current Protection Coarse: Excess current protection which will not operate within
Four Hours at 1.50 times the designed load current of the circuit which it protects. The device
affording coarse excess current protection include BS 88 Part 05 : 1988 ( 1992 ) (
Specification Of Supplementary Requirements For Fuse - Links For Use In A.C. Electricity
Supply Networks ) fuses fitted with fuse links marked to indicate a class Q2 or class R fusing
factor.

Final Sub Circuit: An outgoing circuit connected to a distribution board and intended to
supply electrical energy to current using apparatus, either directly or through socket outlets or
fused spur boxes.

Flameproof: Applied to apparatus to denote that the containing case or other enclose
withstand without injury any explosion of prescribed flammable gas that may occur within it
under practical conditions of operation within the rating of the apparatus ( and recognised
overloads, if any, associated therewith ) and will prevent the transmission of flame such as
will ignite any prescribed flammable gas that may be present in the surrounding atmosphere.

Flammable: A flammable material is one capable of being easily ignited.

Flexible Cord: A flexible cable in which the cross sectional area of each conductor does not
exceed 4 mm.

Flood Lighting: Flood lights are broad - beamed, high intensity artificial lights, typical
application is to illuminate outdoor playing fields while an outdoor sports event is being held
during low - light conditions.

Fuse: A device for opening a circuit by means of a fuse element designed to melt when an
excessive current flows. It normally consists of a fuse base and fuse link. The fuse link may
take the form of a cartridge or a carrier supporting a fuse element. For the purpose of these
regulations the current rating of a fuse is a current, less than the minimum fuse current,
stated by the maker as the current that the fuse and the fuse link with which it is fitted will
carry continuously without deterioration, see BS 88 Part 05 : 1988 ( 1992 ) (
Specification Of Supplementary Requirements For Fuse - Links For Use In A.C. Electricity
Supply Networks ).



http://en.wikipedia.org/w/index.php?title=High_intensity&action=edit&redlink=1
http://en.wikipedia.org/wiki/Artificial_light
http://en.wikipedia.org/wiki/Illuminate
http://en.wikipedia.org/wiki/Playing_field
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Fuse Element: That part of a fuse which designed to melt and thus open a circuit.

Insulation: Suitable non conducting material enclosing, surrounding or supporting a
conductor.

Intrinsically Safe:

1. Applied to a circuit, denotes that any electrical sparking that may occur, in normal
working under the conditions specified by the certifying authority and with the
prescribed components, is incapable of causing an ignition of the prescribed
flammable gas or vapour.

2. Applied to apparatus, denotes that it is so constructed that when installed and
operated under the conditions specified by the certifying authority, any electrical
sparking that may occur in normal working, either in the apparatus or in the circuit
associated therewith, is incapable of causing ignition of the prescribed flammable gas
or vapour.

Isolator: A mechanical device capable of opening or closing a circuit under conditions of no
load or negligible current. Not To Be Used For The Main Disconnecting Device Of A Main
Switchboard. The Isolator shall be complying with BS EN 60947 Part 03 : 1999 ( Switches,
Disconnectors, Switch - Disconnectors And Fuse - Combination Units ).

Live: Inrelation to a conductor, means that, under working conditions :
1. A difference of voltage exists between the conductor and earth or;

2. It is connected to the middle wire, common return wire or neutral wire of a supply
system in which that wire is not permanently and solidly earthed.

Neutral Conductor: The neutral conductor of a 3 Phase 4 Wire system, the conductor of a
Single Phase of D.C. installation which is earthed by the supply undertaking ( Or Otherwise
At The Source Of The Supply ) or the middle wire or common return conductor of a 3 Wire
D.C. or 3 Wire Single Phase system.

Noni Combustible : A non - combustible material is one which is not capable of undergoing
combustion and satisfies the performance requirements specified in the non - combustibility
test of BS 476 (Fire Tests On Building Materials And Structures), BS 476 Part 04 : 1970
(1984 ) ( Non - Combustibility Test For Materials ).

Noni Conducting: Presenting a barrier against risk of electric shock when interposed in
series with a source of low voltage.

Oil Resisting and Flame Retardant Sheath (of Cable): Oil resisting and flame retardant
sheath complying with BS 6899 : 1991 ( Specification For Rubber Insulation And Sheath Of
Electric Cables ) ( e.g. based on poly chloroprene ).

Plug: A device intended for connection to a flexible cord or flexible cable which can be
engaged manually with a socket of connector or adapter and which has currently contact pins
which may be exposed when not engaged.
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Point (in Wiring): Any termination of the fixed wiring intended for the attachment of a lighting
fitting or of device for connecting to the supply a current using appliance.

PVC (Cable Sheath or Insulation): Poly Vinyl Chloride compound complying the BS 6746 :
1990 ( Specification For PVC Insulation And Sheath Of Electric Cables ).

Resistant Area (for Earth Electrode Only): The area of ground (around an earth electrode)
within which a voltage gradient measurable with ordinary commercial instruments exists when
the electrode is being tested.

Socket Qutlet: A device with protected currently carrying contacts intended to be mounted in
a fixed position a permanently connected to the fixed wiring of the installation, to enable the
connection to it of a flexible cord or flexible cable means of a plug.

Space Factor: The ratio ( expressed as a percentage ) of the sum of the effective overall
cross sectional area of cable forming a bunch to the internal cross sectional area of the
conduit, pipe, duct, trucking or channel in which they are installed. The effective overall cross
sectional area of a non circular cable is taken as that of a circle of diameter equal to the major
axis of the cable.

Spur: A branch cable connected to a ring circuit.

Stationary Appliance: An appliance intended to be fixed a supporting surface or used in
only one place.

Switch: A mechanical device for making and breaking, non automatically, a circuit carrying
current not greatly in excess of the rated normal current.

Switch Linked: A switch, the blades of which are so arranged as to make or break all poles
simultaneously or in a define sequence.

Switchgear: Apparatus for controlling the distribution of electrical energy, or for controlling or
protecting electrical circuits, machines and current using appliances.

Trench Open: A trench without covering, or covered by an open grille.

Trunking (for Cable): A fabricated casing for cables, normally of rectangular cross section,
of which one side is removable or hinged to allow cables to lair therein.

Voltage:
Extra low

Low

Medium

High
Extra Low: Normally not exceeding 50 Volts between conductors, and not exceeding 30
Volts A.C. or 50 Volts D.C. between any conductor and earth.

Low: Normally exceeding extra low voltage but not exceeding 250 Volts, whether between
conductors or between any conductor and earth

Medium: Normally exceeding 250 Volts but not exceeding 650 Volts, whether between
conductors or between any conductor and earth

High: Normally exceeding 650 Volts between phases and earth.
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Declared Voltage for The State of Qatar :

Rated Voltage: 240/415 + 6%, 3 Phase, 4 Wire.
Neutral: Solidly Earthed.
Fault Level: 31 MVA At 415 V.

The nominal mains frequency is 50 Hz. Under normal operating conditions there may be a
variation of £ 0.1 Hz. Industrial conditions in the state may occasionally result in a short term
variation of £ 0.15 Hz. for duration of only a few seconds.

In emergency overload conditions, the frequency would be allowed to drop to 48.8 Hz. At
which point load shedding would take place. The nominal voltage is 415/240. It is
KAHRAMAA practice to maintain the voltage level at a value not exceeding +6% variation
from the nominal value.
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Section 03: Requirements for Safety

Note 01: Good Workmanship and The Use of Proper Material Are Essential for
Compliance with These Requlations

All electrical installations works, new and or additions shall only carried out by licensed
electrical contractors, as authorised by the Qatar General Electricity & Water Corporation
i KA HRA M éme to time. The authorised electrical contractors shall comply the new
terms, rules and regulations issued by Customer Services Department (KAHRAMAA), for the
internal electrical installations works in the State Of Qatar.

All materials used in electrical installations shall be of good quality and shall comply as a
minimum with the latest relevant recommendations of the International Electro - Technical
Commission (I.E.C.) and if this not available to the latest relevant British Standard
Specifications (B.S.S.). Material of other national standards may also be employed provide
they are comparable with IEC/BSS. Materials must also be as per the requirements of
Qatar General Electricity & Water Corporation AKAHRAMAAOG before use. In case of doubt
over acceptability of materials already used, the contractor may be required to obtain
approval from KAHRAMAA.

Manufacturers name, trademark or other descriptive marking to identify manufacturer is to be
present for all electrical equipment. For accessories, the marking shall be of sufficient
durability to withstand the environment involved.

Note 02: On completion of an installations or an extension or major alteration to an
installations, tests should be made, with suitable instruments, to verify as far as practicable
that the requirements of section have been met, that the installations of all conductors and
apparatus are satisfactory and that the earthing arrangements are such that, in the event of
an earth fault the faulty circuit or sub circuit or apparatus is automatically disconnected from
supply so as to prevent danger.

A) All Electrical conductors shall be of sufficient size and current rating for the
purpose for which they are to be used.

B) All apparatus shall be suitable for the maximum power demanded by the
apparatus when it is in use and shall be otherwise so constructed, installed and
protected as to prevent danger so far as it is reasonably practicable.

03] All circuit conductors, including conductors forming part of apparatus, shall be
either:

1. Soinsulated and, where necessary, further effectively protected.

2. So placed and safeguard, as to prevent danger.

3. Every electrical connection shall be of proper construction as regards
conductance, insulation mechanical strength and protection.

A) Every electrical circuit and sub circuit shall be protected against excess current
by fuses, circuit breakers, or other similar devices which :

1. Will operate automatically at current values which are suitably related to
the safe current ratings of the circuit and,

11
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2. Are of adequate making and breaking capacity and,
3. Are suitably located and of such construction as to prevent danger from

Note 03:

303

304

305

306

307

308

overheating, arcing, or the scattering of hot metal when they come into
operation and as to permit ready renewal of fuse cartridges without danger.

B) Where the earth fault leakage current from a circuit, due to fault of negligible
impedance from a live conductor to earthed metal, is insufficient to operate the
fuses or circuit breakers of other similar devices provided, so as to comply with
regulation 302 ( A ), the circuit shall be protected against the persistence of
earth leakage currents liable to cause danger by an earth leakage circuit
breaker or equivalent device.

Rewireable fuses are not permitted under any circumstances.

Every single pole shall be inserted in the live conductor only. Any switch connected in
the conductor connected with earth or neutral shall be a linked switch and shall be
arranged to break also all the live conductors.

All one way switches both single and double pole, shall be mounted so that the dolly is
up when the switch is in the i Of position. This shall not be considered to be
applicable to firemanbs switches.

Where metal work, other than current carrying conductors, is liable to become charged
with electricity is in such manner as to create a danger if the insulation of a conductor
should become defective or if a defect should occur in any apparatus:

1. The metal work shall be earthed in such a manner as will ensure immediate
electrical discharge without danger of shock or fire.
2. Other adequate precautions shall be taken to prevent danger.

Effective means, suitably placed for ready operations, shall be provided so that all
voltage may be cut off from every circuit and sub circuit and from all apparatus, as may
be necessary to prevent danger.

Every electric motor shall be controlled by an efficient device for starting and stopping,
such switch is to be readily operated and so placed as to prevent danger.

A)  All apparatus and conductors exposed to weather, corrosive atmosphere, or
other adverse condition, shall be so constructed or protected as may be
necessary to prevent danger arising from such exposure.

B) Where a conductor or apparatus is, or is likely to be, exposed to flammable
surroundings or an explosive atmosphere, it shall be protected by a flameproof
enclosure or be otherwise so designed and constructed as to prevent danger.

Conductors and apparatus operating at voltage between conductors or to earth and
exceeding 250 Volts shall either:

1. Be completely enclosed in earthed metal, which is electrically continuous and
adequately protected against mechanical damage

12
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Or 2. Be so constructed, installed and protected as to prevent danger as far as
is reasonably practicable and to comply with the various sections of these
regulations.

In a situation which may be normally wet or damp, where electrical apparatus is
present and might give rise to danger, and where there are substantial exposed metal
parts of other services ( such as gas and  water pipes, sinks, and baths ), the earth
continuity conductor of the electrical installation shall be effectively connected,
electrically and mechanically, to all such metal parts and to any exposed metal work of
the electrical apparatus which is required by regulation 304 to be earthed.

Electrical equipment shall be firmly secured to the surface on which it is mounted.
Wooden plugs driven into holes in masonry, concrete or plaster shall not be used.
Electrical equipment shall be installed so that wall or other obstructions do not prevent
free circulation of cooling air.

No addition, temporary or permanent shall be made to the authorised load of an existing
installation, unless it has been ascertained that the current rating and the condition of
any existing conductors and apparatus ( including those of the supply undertaking )
which will have to carry the additional load are adequate for the increased loading, and
that the earthing arrangements are also adequate for the increased loading. Any
additions shall only take place after approval of the proposals and inspection of the
additions by KAHRAMAA.

Where for construction purposes, or otherwise, a temporary supply is required, the
temporary electrical installations shall comply as a minimum with all the safety
requirements and shall be in each case to the approval of the KAHRAMAA.

Every temporary installation shall be in the charge of a competent person who accepts
full responsibility for the installation, its use and any alterations.

The name and designation of this person must be permanently and prominently
displayed at the main switch position. Failure to observe this requirement may lead to
disconnection of supply.

An assessment shall be made of any characteristics of equipment likely to have
harmful effects upon other electrical equipment or other services, or likely to impair the
supply. These characteristics include, for example :

Transient over voltages.

Rapidly fluctuating loads.

Starting currents.

Harmonic current ( With Fluorescent Lighting Loads ).

Mutual inductance.

D.C. feedback.

High frequency oscillations.

Earth leakage currents.

Any need for additional connections to earth ( e.g. for equipment needing a
connection with earth independent of the main means of earthing of the
installation, for the avoidance of interference with its operations ).

©CoNoO~WNE

13
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Note 04 : For an external source of energy it is essential that the Qatar General Electricity
& Wat er Cor por at ibe monsilt&dAregardingAaAyd equipment of the
installation having a characteristic likely to have a significant influence of
the supply, e.g. having heavy starting currents.

316 Permission for every installation of discharge ( Cold Cathode ) lighting shall be
individually obtained from KAHRAMAA.

317 An assessment shall be made of the frequency and quality of maintenance, the
installation can reasonably be expected to receive during its intended life. This
assessment shall, wherever practicable, include consultation with the persons or body
that will be responsible for the operation and maintenance expected.

318 The requirements of these regulations shall be applied so that :

1. Any periodic inspection, testing, maintenance and repairs likely to be necessary
during the intended life can be readily and safely carried out, and,

2. The protective measures for safety remain effective during the intended life and,

3. The reliability of equipment is appropriate to the intended life.
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Section 04: Substations, Services Arrangements and Distribution Boards

4.0.0. Substations:

40.1. Qat ar Gener al El ectricity & sWl beerespoiSible foor at i on
making the decision regarding requirement of substations for provision of supplies to
new developments. No changes to the requirements given may be made without prior
written agreement from KAHRAMAA.

The substations will be constructed to drawings provided by the Qatar General
Electricity &Wat er Cor por at i aml noieguipidtanill ddidstalled in the
substation before structure has been approved by the KAHRAMAA.

4.0.2. Where a Medium Voltage (MV) switch-room is located immediately adjacent to a
transformer room or transformer space, a door shall be provided in the connecting wall
and arranged to open into the MV switch-room. The door shall be constructed of solid
hardwood and shall be locked only on the transformer side by means of hasp and
staple. TheQat ar Gener al El ectricity &wlMaavidetheCor por :
padlock for this door.

Under no circumstances will this door be able to be opened from the MV switch room
side. This connecting door shal/l bedoorand addi t i
shall only be used by KAHRAMAA authorised personnel as and when required.

4.0.2.1. In case of customer's undertaking to provide the transformer and to replace in case of
fault, there will not be any additional access provided to the customer. The customer will
be provided access to install, maintain and replace the transformer upon written request
to KAHRAMAA. Any such work will be carried out under direct supervision of
KAHRAMAA engineer.

4.0.3. Where a Medium Voltage (MV) switch-room is located from the Qatar General
Electricity & Wat er Cor por at i cubstafiod And i Aw@iédddirectly from
the network at medium voltage via a single multi-core cable, access to this room is also
required by KAHRAMAA personnel. The same method of locking the door shall be used
as stated above. The individual key for this padlock will be handed over to the customer.
KAHRAMAA will still have access by means of a master key system used by authorised
personnel.

4.0.4. The main door of the switch room will be of sufficient size to allow removal of the
switchboard in the form of individual cubicle units.

Sub main cables and final circuit wiring shall not be permitted to pass through
transformer and HV switch rooms. This requirement shall apply to cables run above
floor level and below floor level in a cable trench.

This shall not apply to the final wiring installed for lighting and power within these rooms
or in the case of circuits associated with protection of equipment within those rooms.

15




mm@) MAA sUs L D fillaalolls

4.2.0.

4.2.1.

4.2.2.

4.3.0.

:'————0# Qaler General Bectricity & Water Corporation
Medium Voltage Switch-rooms:

All Medium Voltage (MV) main switch-rooms shall be air conditioned by means of
extending the central air conditioning duct work system supplying the complete building
or wall mounted self contained air conditioning units installed within the MV switch-
room.

The air conditioning shall be sized to limit the room temperature to a maximum of 35 °C
under maximum load condi ti ons. Wher e i ndividual
maintenance of the units must be carried out at regular intervals. The switch rooms
must be insulated in accordance with Section 12.

Services associated with air conditioning, water and drainage shall not be allowed to
pass through HV switch-rooms, transformer rooms or main MV switch rooms.

The design and layout of the MV Switch rooms must be approved by Qatar General
Electricity & Water Corporation AKAHRAMAAOG before construction of the building. Due
consideration must be made of the dimensions of switchgear to be installed when the
design is carried out.

It must be appreciated that dimensions for similar equipment vary considerably. If
clearances are not sufficient when the switchgear is installed into the building, supply will
not be made, till all clearance requirements to be met.

Medium Voltage Main Switchboards (Cubicle Construction):

4.3.1. Main switchboards connected to a transformer of 500 KVVA and above shall be of cubicle

4.4.0.

construction.

KAHRAMAA Incoming Supply Cable :

Where the incoming supply cables are laid in a trench to the main switchboard then that
trench shall be used only for those cables.

In any installation, the main incoming supply cables to the main switchboard shall be

totally segregatedf r om any ot her customerd6s cabl es.

Suitable cable glands shall be provided on cubicle main switchboard for the support of
the incoming supply cable. These cable glands shall be located and shall be fixed to a
metal plate of non ferrous material (i.e. brass, etc).

Where the main switchboard is supplied directly from the secondary of the Qatar
General Electricity & Water Corporation iIKAHRAMAAO transformer and no cut out is
installed, the maximum length permitted for these cables from transformer to the main
swittchof the customeré6s main MV switchboard

16
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45.0. General Approval:

All main switchboard details shall be submitted to the Qatar General Electricity & Water
Corporation AIKAHRAMAAO for prior approval before the switchboard is manufactured.
Each manufacture of cubicle switchboards shall supply all relevant authorised test
certificates regarding the fault level capabilities of the type of proposed switchboard.
These test certificates must be provided by a certified independent test authority and
not carried out by the individual manufacturer.

Protection curves showing the time/current tripping characteristics of a Main Switch

Fuses, M.C.C.B. and A.C.B. shall be submitted to the Qatar General Electricity & Water
Corporation AKAHRAMAAOt oget her with the manuf actureros

4.6.0. Switchboard Panels Materials:

Switchboard panels shall be constructed wholly of durable, non flammable, non
hygroscopic, vermin proof material and all insulators shall be of permanently highly
electric strength and insulation resistance.

4.6.1. Arrangement of Apparatus on Main Switchboards:

All apparatus shall be so placed on a switchboard to ensure ample room for its safe and
effective operation and handling.

4.7.0. Labels:

Every cubicle panel shall bear a permanently affixed label, marked durably and fitted

on the incoming main switch panel giving the following information:

1. Manufacturers name and address.

2. Sufficient indication to enable the panel to be identified for purpose of obtaining
information, etc. from the manufacturer.

3. Rated operating voltage, current and frequency.

4. Short circuit rating for a period of three seconds.

5. Class of switchboard in accordance with BS EN 60439 Part 01: 1999 (Type -
Tested And Partially Type - Tested Assemblies). Minimum form of separation:
Form 2B Type 2.

4.8.0. Main Switches:
The main switch or switches of every installation shall be marked as such and shall be
identifiable from other switchgear by grouping, colouring, or other suitable means, such
as to render it (or them) easily located in an emergency.
Where there is more than one main switch in any building, each shall be marked to
indicate which installation or section of the installation it controls.
In a cubicle main switchboard each main controlling switch shall be located in its own
section, completely segregated from all other parts of the switchboard with front access
for operation.
Where a Medium Voltage (MV) switch-board is connected directly to the medium
voltage winding of a transformer without any intermediate cut out then the main
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controlling switch (or switches) shall be the totally withdrawable Air Circuit Breaker
(ACB) Triple (TP) Pole A. C. B. The A.C.B. of rated current 2500 Ampere shall be
provided with seal device to sealed the control unit of the A.C.B.

The main switch ( or switches ) shall be so located that only the main incoming cables
to that switch are installed in that section. No sub main cables will be permitted. All
main switches on main switchboards ( of either cubicles type or otherwise )
shall be so located that a minimum distance of 700 mm exists from the finished floor
level to the bottom of the switch or connection straps, whichever is the less.

To ensure discrimination of circuit breakers on individual circuits, the rating of the main
circuit breaker is to be at least twice that of the largest circuit breaker controlling an
outgoing circuit.

supplied and fitted by the panel manufacturer to comply with Qatar General Electricity

& Water Cor por at requmeménts.ATheRoNdWiAgAstandard sizesof CT 06 s

are used:
100 /5 A 7.5 VA
200 /5 A 7.5 VA
300 /5 A 7.5 VA
400 /5 A 7.5 VA
500 /5 A 7.5 VA
800 /5 A 7.5 VA
1000/5 A 7.5 VA
1200 /5 A 7.5 VA
1600/5 A 7.5 VA
2000/5A 7.5 VA
2500/5A 7.5 VA

Al l C T 6 sin a culdcte awitdhleodrd by the manufacturer shall be rewired to a 10

way terminal block located in the metering compartment, using colour coded wiring.
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Metering:
Provision shall be made in cubicle main switchboards for the installation of the Qatar
Gener al Electricity & Wat materinG equipnmenmt éotatedin A KAH
separate cubicle above or below the main switch.
Current Transformers (C T § €lass 1) (or Approved Equivalent) metering type shall
be installed on all types of main switchboards where the load dictates metering by
means of current transformers.
CTo6s shall be | ocated on the main bus bars im
where the complete installation is to be metered at source.
Otherwise, where metering is carried out remotely, as in residential accommodation,
the landlords located on the bus-barsi mmedi at ely before the | and
sections.
Removable links 250 mm long shall be provided in the main bus-bar of each phase to
enable easy maintenance and replacement of current transformers.
Where metering CTO0s are to be installed in a cubicle
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Each KiloWatt Hour (KWH) Meter installed by Qatar General Electricity & Water
Corporation AKAHRAMAAO shall be mounted on the plywood base board having
minimum dimensions of 300 mm x 300 mm x 12 mm thick. This plywood mounting
board shall be supplied and installed by the panel manufacturer.

All cubicle main switchboard shall be fitted with three maximum demand reading
ammeters, indication lamps together with a voltmeter reading both phase to neutral and
phase to phase voltages by means of a selector switch (7 Positions) installed before
main incomer A. C. B. All ammeter connections shall be made from current transformers
located after the main switch or switches and shall be totally independent from the
current transformers installed for the KWH consumption meters.

All small wiring for controls, voltmeter suppliers, etc. that originate from the main and
sub-main bus bars shall be connected to the bus-bars by means of bus-bar mounted
H.R.C. cartridge fuses suitable rated for their intended use. The maximum size of fuse
used shall not exceed 20 Ampere.

4.10.0. Restricted Earth Fault Protection:

A restricted earth fault protection relay shall be installed on each incoming supply to a
main switchboard and shall interrupt the fault by isolating relevant circuit breakers. As
far as possible the prote ct i on CTds shall be | ocated
after the main switch and just before the main horizontal bus-bars.

This protection is designed to look back towards the secondary windings of the supply
transformer and all small control wiring and other current transformers shall be located
so that they are protected by this relay. Current transformers to be (Class X) (or
Approved Equivalent) .

The restricted earth fault relay shall be installed to trip both MV and the Qatar General
Electricity & Water Corporation AKAHRAMAAO HV switches under earth fault conditions
and it is the customero6és responsibility
purpose. The setting of the protection relays are to be agreed and commissioning tests
witnessed by KAHRAMAA.

MV tripping shall be by means of 30 Volts D.C. system with battery and charger
supplied and maintained by the customer. The battery charger shall be of wall mounted
type with voltage display of rated voltage (0 - 30 V DC), Test Push Button, ON/OFF
Switch And lock facility for the outer door enclosure.

One number battery charger shall be used for individual medium voltage switchboard
(MV - Panel) and it is not acceptable to linked two numbers of medium voltage
switchboards through one number of battery charger by parallel connection. The 240
Volts A.C. systems supplying the battery charger shall be taken directly from the MV -
Panel, by individual conduit.

The return 30 Volts D.C. system from the battery charger to the MV - Panel shall be

installed in separate conduit. Single conduit used for both A.C. and D.C., is not
permitted. Two core cable of 2.5 mm2 shall be used only for each system.

19
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4.11.0. Sealing of Apparatus :

All apparatus, main switches, bus bars, sub main switches, rising main distribution
systems installed on the supply side of any Qatar General Electricity & Water
Corporation AKAHRAMAAO Meter shall have provision for sealing that apparatus by the
KAHRAMAA.

The removable lid section of rising main bus bars trunking shall have provision for
sealing through the entire route length.

4.12.0. Bus-Bars:

All bus bars in a cubicle switch panel shall be rigidly supported throughout their route
length and marked with their phase colour for identification. In a cubicle panel the main
bus-bars shall be located in their own section, completely segregated from all other parts
of the switchboard, with either front or rear access. All bus bars shall be of rectangular
cross section and of tinned copper.

Bus bars may be bare or shrouded with a continuous extruded sleeve marked with
phase colours. In no circumstances will bus-bars wrapped with any type of tape be
accepted.

4.13.0. Neutral and Earth Bar:

All cubicle main switchboards shall be complete with a separate neutral bar running the
full length of the panel. The current carrying capacity of this neutral bar shall not be less
than of the Qatar General Electricity & Water Corporation AKAHRAMAAO incoming
supply conductor and shall be of rectangular cross section, hard drawn tinned copper.

All cubicle main switchboards shall be complete with a separate earth bar running the full
length of the panel. The minimum size of this earth bar shall be 300 mmz2 hard tinned
copper.

A removable earth to neutral bar link shall be installed in all switchboard and the
minimum size of this bar shall be 300 mm2 and of rectangular cross section. The link
shall be fitted between the earth bar and the neutral conductor, leaving sufficient space
for mounting of a Restricted Earth Fault Protection Neutral Current Transformer,
between the point attachment of link and the termination.

Under no circumstances will a common earth/neutral bar be accepted. Earth bars,
neutral bars and links shall be so located and mounted that access there to is not
obstructed by the structure or wiring of the switchboard and so that all outgoing neutral
and earth conductors can be readily and safely connected and disconnected without
moving other cables or disconnecting supply to the switchboard.

4.14.0. Clearance from Bare Conductors and Live Parts:

All bar conductors and bar live parts of a switchboard shall be rigidly fixed in such a
manner that a clearance of at least 20 mm is maintained between such conductors or
parts of opposite polarity or phase and between such conductors or parts and any
material other than insulating material. The use of fibreboard type insulating material to
allow clearance to be reduced below 20 mm will not be permitted.
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4.15.0. Links:

Links shall be marked to indicate whether they are live or neutral.

4.16.0. Cable Interconnections:

Where P.V.C. insulated cables are used for the interconnection of switchboards, these
shall be terminated at the bus-bars by means of bolt fixing, crimp or soldered type
cable lugs.

4.17.0. Main and Sub Main Switch Fuses:

On main switchboards the interconnections between the main bus bars and the
outgoing main switches of 400 Ampere and above shall be of bus-bar type only. Where
switch-fuses are to be installed for either the main or sub main circuits on any
switchboard, these units shall be designed for fast make and break contacts.

This shall be achieved by means of mechanical spring arrangements where a
prescribed torque must be exerted before the switch makes or breaks its contact. For
every fuse and circuit breaker there shall be provided on or adjacent to it, an indication
of its intended nominal current as appropriate to the circuit it protects.

Labels, or other suitable means of identification, shall be provided to indicate the
purpose of switchgear and control gear. Such labels are to be secured by screws.
Where lids or doors in the switchgear enclosure can be opened without the use of a
tool or key, all live conductive parts which are accessible if the lid or door is open shall
be behind an insulating barrier which prevents persons from coming into contact with
those parts, this insulating barrier shall provide a degree of protection of at least IP 2X
and be removable only by use of a tool.

4.17.1. Miniature Circuit Breaker (MCB) distribution boards shall not be installed for main or sub
main cable distribution, neither shall miniature circuit breakers be installed for any
purpose as part of a cubicle panel nor shall rewireable fuses be permitted.
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Fault Levels :

Where the main switchboard in any installation is connected directly from the Medium
Voltage (MV) side of transformers in an adjacent substation without any distribution cut

out, the complete customerso6 main switchboard s

total, with the following fault level :

Supply Transformer Short Circuit Rating Of Main
Rating Switchboard
KVA ( Duration Of 3 Seconds Minimum )
(KA) (MVA)
315 25 18
500 25 18
630 25 18
800 44 315
1000 44 315
2 x 800 44 315
2 x 1000 44 315
1250 44 315
1600 44 31.5

The above ratings shall be applied to the whole switchboard including, main switch or
switches, main bus bars, Interconnection bus bars and all outgoing sub-main switch-
fuses, fuse switches, circuit breakers, contactors, and other equipment used in the main
switchboard.

Where increase of load requires that a transformer rated less than 800 KVA is changed
for one of 800 KVA or greater rating it will be necessary for the cubicle panel also to be
changed.

Where it is proposed to install circuit breakers for all or any of the outgoing submain
circuits, then, if these units are not rated to the above fault levels, fault current limiting
H.R.C. fuses shall be installed, in series with the circuit breakers controlling the outgoing
circuit, so as to achieve the required fault rating.

The ratings and characteristics of fault current limiters, where fitted, shall be so selected,
in relation to the available short circuit and the rating and characteristics of the associated
protective or other equipment, as to limit the instantaneous fault current carried by the
latter equipment to a value within the capacity of that equipment. The selection of fault
current limiters shall also be such that they will not operate under overload, as distinct
from short circuit conditions.

See Table No. 01 for acceptable list of fault current limiters that may be used.

Where fuses are used as fault current limiters the words i Fa u | t Cur r shaltbe L i

marked on or adjacent to, all such devices in a legible and permanent manner.

22

mi

t el




wm@j MAA oUss Ly Do pillalall; gl

'—"—Og Qaler General Bectricity & Water Corporation

4.18.2.

4.18.3.

Fault current limiters may be connected either on the supply side, or on the load side, of
any associated protective equipment, fault current limiters need not be controlled by a
switch and, subject to the provision of ready and safe access, they need not be mounted
on the front of the switchboard; provided that, where fault current limiters are mounted in
any position other than on the front of the switchboard, the existence of and the position
of such limiters shall be indicated in a clear and permanent manner on the front to the
switchboard.

Any equipment which may retain dangerous charges after having been isolated must be
fitted with a device for discharging. If this is non automatic, the discharge device must be
clearly labelled.

Derating Factors Due to High Ambient Temperatures Affecting Miniature Circuit
Breakers, Moulded Case Circuit Breakers and Air Circuit Breakers :

All circuit breakers of any type shall have a derating factor applied to their manufactured
current rating. This shall apply without exception, regardless of where or how they are
installed, unless the circuit breaker has already been calibrated by the manufacturer for
50 °C, when no derating shall apply. The derating shall be to 80% of the current rating
stated by the manufacturer.

Only items directly associated with the provision of supply and direct control of sub
circuits shall be permitted on a cubicle switchboard. These items shall include Qatar
General Electricity & Water Corporation AKAHRAMAAO and generator main supply
circuit breakers and changeover equipment, bus bars, links, meters and associated
wiring, protection devices, outgoing switch-fuses or circuit breakers and power factor
correction equipment.

The inclusion, within the cubicle panel construction, of switchgear operating, and
indicating devices operated by items remote from the switchboard, where the circuit
from the cubicle panel supplying these items remains live, regardless of the operation of
the aforementioned switchgear and indications, will not be permitted. Any such
equipment must be installed in a purpose made panel, which is physically separate from
the cubicle panel.

Every switchboard shall be so arranged that safe access may be readily obtained for
the purpose of removing, or replacing any conductor or piece of equipment forming a
portion of the switchboard.

Where a switchboard is of such design that persons must enter the space behind the
switchboard for the aforementioned purposes, provisions shall be made for ready and
safe access to and exit from such space. The access shall not be less than 900 mm
wide and 2000 mm high.

Where a switchboard incorporates rack out switchgear, doors or hinged panels at the
front, there shall be a clearance of not less than 900 mm between any wall or
immovable structure and the switchgear, doors, or hinged panels when in the racked
out or open position.

For switchboard completely enclosed in a metal cabinet, or cubicle fitted with doors for
the purposes of access, as required above, or cubicle switchboard shall be spaced at
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such a distance from the wall or immovable structure that ready access is available in
front of the doors and be such that the doors may be fully opened.

The doors shall be so arranged that when opened in any position, the minimum
clearance between the door and the wall or immovable  structure shall be 900 mm
where the length of the switchboard does not exceed 4 metres.

Where a switchboard of this type is more than 4 metres in length the minimum space
behind the switchboard shall be 1.20 metres with the largest door in the open position.
Access shall be from both ends of the switchboard.

Where switchboard are provided with unhinged removable metal panels for the
purpose of access as required above, such panels shall be provided with means of
support, such as studs, or not less than two fixed pins or other suitable means, to retain
the panels in position after the removal of fixing screws or bolts, etc. Where the area of
a panel excess 0.75 m2 handles or other suitable devices shall be provided to facilitate
the above paragraph.

4.19.0. Hinged Panels :

Hinged switchboard panels, metal switchboard surrounds or enclosures shall be so
constructed that the panel and the equipment mounted thereon will be adequately
supported without undue distortion when the panel is in any position.

For hinged panels, the hinging may be on the vertical edge provided that the width of the
panel is not greater than 1% times its height.

Switchboards complying with this clause may be grouped together provided that the
removal or hinging of a panel shall not be relied upon to give access to any other panel.

4.20.0. Access to Passageways :

Unless the switchboard is located in a switch room, to which only authorised persons
have access, the space behind the switchboard shall be enclosed by a substantial wall or
screen at least as high as the switchboard panel, and access to this space, as required
above, shall be provided by lockable doors, arranged to open outwards and shall be
capable of being opened from within without the use of a key.

4.20.1. All clearances given in this section are to be measured with all windows and doors in the
closed position.

4.21.0. Alterations or Replacement of Switchboards :

If, in the opinion of the inspecting authority of the Qatar General Electricity & Water
Corporation AKAHRAMAAO the apparatus comprising the switchboard or the layout and
arrangement of the switchboard does not provide for the safe and effective control of the
circuits and apparatus to be connected thereto, or supplied there from, it shall be replaced
by a switchboard complying with the requirements of these regulations or if so required, it
shall be reconstructed and rearranged so as to provide in accordance with the
requirements of these regulations for the, safe and effective control of the circuits and
apparatus. The costs of such alterations or replacement will not be the responsibility of
KAHRAMAA.

24




wm@j MAA oUss Ly Do pillalall; gl

'—"—Og Qaler General Bectricity & Water Corporation

4.22.0 Supplies from KAHRAMAA Networks :

Up to 200 Ampere Capacity :

Service to general residential, small commercial and small industrial premises shall be
provided to an approved design of electrical service cabinet at the boundary of the
property concerned.

Supply will be made available by this method to service capacity of approximately 200
Ampere and will normally be used for single occupier premises only.

Electrical service cabinet will normally be mounted in a wall facing a street, and as close
as possible to the LV main which will supply it. Qatar General Electricity & Water
Corporation AKAHRAMAAO therefore reserves the right to determine the location of the
electrical service cabinet. See Sketch Nos. (12), (13) and (14).

Where supply is to be provided by KAHRAMAA to the customer at a mounted electrical
service cabinet. The customer shall responsible for provision, of a suitable cable to
provide connection between the electrical service cabinet and the main switchboard
within the building.

The cable is to be installed within a 100 mm @ duct which will have, at  the electrical
service cabinet and main switchboard, an easy bend. The duct shall be installed in
accordance with KAHRAMAA regulations and a correctly sized earth wire must be
installed with the cable.

At the main switchboard position the arrangement of equipment shall be as per Sketch
No. 03. Cable lengths and sizes noted below are related to a horizontal length of 15
meters with two metres at each end for termination into relevant switchgear. The total
length is thus 19 meters.

In the case of lengths exceeding 19 meters, calculations must be made to ensure that
the maximum volt drop at any part of the installation does not exceed 2.5 % of the supply
voltage. The length of cable is to be indicated on drawings submitted for approval.

Cohle Type (oW Longin)

2C PVC / SWA /PVC 16 mm? )
For Single Phase Service Only
4C PVC/ SWA /PVC 16 mm* 35 mm* 70 mm?*
4C XLPE / SWA / PVC 16 mm° 25 mm® 35 mm* 120 mm*

Size of cable differing from these noted above may be used with the prior agreement of
Qatar General Electricity & Water Corporation iIKAHRAMAAOG. The minimum fault level for
any supply position connected by means of a KAHRAMAA cut out shall be 12 KA ( 8.6
MVA ) for a duration of 3 seconds. See also regulation 4.18.1. See Appendix No. 03 for
electrical service cabinet specification.

Above 200 Ampere Capacity :

Location of Intake Position : Switchboards shall be installed in suitable places which
shall be totally dry. Where the incoming Qatar General Electricity & Water Corporation
i KAHR A Msiphly terminates in a cut out and a electrical service cabinet is not used
then the contractor  shall install a 150 mm @ minimum size pipe, with draw wire, from
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the main switchboard to the boundary wall. This pipe shall be run at 600 mm below

ground level.

All switchboards shall be placed that the switchboard and access thereto is not
obstructed by the structure or contents of the building or by fittings and fixtures within the
building.

A distance of not less than 900 mm shall be provided and maintained in front of every
switchboard for the purpose of safely and effectively operating and adjusting all
equipment mounted thereon.

In the case of a cubicle type panel with rear access, there shall be a clearance of
minimum 900 mm at the rear of the panel which shall be constructed in accordance with
Section 4.3.0.

Switchboards shall not be installed in cupboards used for storage purposes. A
switchboard shall not be installed in any of the following locations:

Kitchen.

Bathroom.

Toilet.

Above sinks.

Below a staircase where there is less than 2 meters vertical distance from floor to

ceiling.

6. If an external location except in a purpose made enclose approved by Qatar General
Electricity & Water Corporation AKAHRAMAAO.

7. In an area below street level except as individually approved by KAHRAMAA.

A S

The door of a switch-room in which a switchboard or switchboards are located shall be
lockable and arranged to open outwards and shall be capable of being opened from the
inside without the use of a key. Such doors shall not obstruct any area into which they
may open.

In multi occupancy buildings, adequate illumination shall be provided in the vicinity of the
service intake and switchgear. Self contained emergency lights, switched on
automatically in the event of failure of supply shall be provided and be capable of,
illuminating the area for period of three (3) hours. In single occupancy buildings, the
installation of such lights recommended.

See Sketches Nos. 01, 02, 03, 04, and 05 for typical arrangements and dimensions. The
mounting of the trunking at 1400 mm between the floor and low trunking face is a strict
requirement ( Sketch No. 02).

The minimum fault level for any main switchboard arrangement connected by a

KAHRAMAA cut out shall be 12 KA ( 8.6 MVA ) for 3 second duration. See also regulation
4.2.2. And 4.4.0.

4.23.0. Distribution Boards:

4.23.1. Distribution shall comprise Miniature Circuit Breakers, Moulded Case Circuit Breakers or
H.R.C. Cartridge Fuses only. The later type shall not in any circumstances, be used for
residential buildings. Rewireable fuses shall not be permitted for any type of installation.
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Each distribution board shall be protected by its own individual switchfuses, circuit
breaker or tap off unit. Where the distribution board is located remote from its protective
device a separate isolating switch shall be integral with or adjacent to the distribution
board.

Labels or other suitable means of identification shall be provided to indicate the purpose
of switchgear and control gear, unless there is no possibility of confusion. Such labels are
be fixed by screws.

Each distribution board shall have a neutral connection bar mounted within the board and
shall have minimum number of cable terminations equal to that of the number of
individual circuits that the distribution board has been designed to take. The terminations
shall be of a size sufficient to accept the largest size cable which could reasonably be
expected to be used on an outgoing circuit.

Each distribution board shall have an earth connection bar mounted within the board and
shall have a minimum number of cable terminations equal to that of the number of
individual circuits that the distribution board has been designed to take. A cable
connection board shall be made from the earth bar to the cable gland of the incoming
cable.

Each distribution shall only supply final circuits on the same floor as the board is located.
This requirement need not apply to individual, small, two storey houses, with a
maximum demand not exceeding 25 KW.

Where lids or doors in the insulating enclosure can be opened without  the use of a tool
or key, all live conductive parts which are accessible if the lid or door is open shall be
behind an insulating barrier which  prevents persons from coming into contact with those
parts, this insulating barrier shall provide a degree of protection of at least IP 2X and
be removable only by use of a tool.

Where an installation comprises more than one final circuit each final circuit shall be
connected to a separate way a distribution board. The wiring of each final circuit shall be
electrically separate from that of every other final circuit, so as to prevent indirect
energization of a final circuit intended to be isolated.

4.23.9. The main and distribution board shall not be positioned in the kitchen, bathroom, and toilet

or below a staircase. Nor shall main switch and distribution board be located on any
balcony, veranda, patio or other external part of the building unless it is enclosed in a
purpose built brick or concrete structure which is totally weather proof. The distribution
boards surface mounted on external walls and enclosed in wooden cupboard shall not be
accepted.

4.23.10. All distribution boards shall be flush or surface mounted at a height not exceeding 2.20

metres to the top of the distribution board from the finished floor level. All conduits used
for final circuits shall terminate directly in this distribution board and not in a trunking
section mounted behind it. The main isolating switch for a single phase distribution board
shall be Double Pole (DP). The main isolating switch for a three phase distribution board
shall be Triple Pole (TP), with unswitched neutral conductor.

4.23.11. Each premises shall have its own main switch and distribution board located within the

premises and this should be positioned as near as possible to the entrance. All
distribution boards located within a dwelling or small commercial / industries shall
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comprise plug in type M.C.B. units for final circuit protection. No rewireable or H.R.C.
fuses shall be allowed within these distribution boards.

Any individual premises having a Three Phase supply shall have each distribution split
into two sections:

The first section shall be a minimum size of 6 Ways TP and N, M.C.B. type which may
include the 100 Ampere TP main isolator. This section shall control all final circuits
within the dwelling or office space excluding all water heaters, water pumps, water
coolers and 13 Ampere ring  circuits for general purpose power.

The second section shall be a minimum size of 3 Ways TP and N, M.C.B. type controlled
by TP current operated earth leakage circuit breaker with a minimum rating of 60
Ampere four pole with a trip setting not exceeding 30 mA, the supply shall be obtained
from a 50 Ampere TP M.C.B. located on one of the outgoing ways of the first section.
This section shall control water heaters, water pumps, water coolers and 13
Ampere ring circuits.

It must be noted that the earth leakage circuit breaker must not be used in place of an
ordinary circuit breaker, but, only in addition to it. Where the design of the ordinary
miniature circuit breaker incorporates the earth leakage facility within the one unit, the
units may be used to protect the circuits listed above, without the necessary of the
second section.

The earth leakage tripping current for this type of circuit breaker must not exceed 30 mA.
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Section 05: Earthing and Earth Leakage Protection

501 Earth Provided by KAHRAMAA:

Where the Qatar General Electricity & Water Corporation AKAHRAMAAR provides an
earthing point, which affords a metallic return path to the means of earthing of the supply
system, the earthing | ead shall connect the <cu

502 Earth Point Not Provided by KAHRAMAA:

Where a means of an earthing point has not been provided by the Qatar General
Electricity & Water Corporation AKAHRAMAAR, t he cust omer dshalebart hi ng
connected by the earthing lead to an effective earth electrode or electrodes, such as

copper strip or rod, which shall be buried in the ground at a position as near as
practicable to the customerdés earthing termina
such it penetrates the summer water table by a minimum of 2 metres.

The entire installation shall also be protected by a suitable device operated by residual
current or earth fault current. Under no circumstances shall the incoming water pipe to
any building be used as the earth electrode of the Installation.

503 Earth Electrode Terminations:

Every connection of any earthing lead to an earth electrode shall be  made in a pit
measuring 300 mm x 300 mm x 300 mm. The connection shall be soundly made by use
of soldered joints or clamps and labelledii Saf ety El ecboi Nat Eamoweo

All earth electrode and earthing leads shall be of copper. After installation, the pit shall fill
with sand and is removable cover placed on each pit.

504 Continuity of Conductors:

A test shall be made to verify the continuity of all conductors, including the earth
continuity conductor of every ring circuit.

505 No switching device shall be inserted in a protective conductor but joints, which can be
disconnected for test purposes by use of a tool, are permitted.

506 Armoured Cables:

Where armoured cables are installed above ground level for the purpose of running sub
main or final distribution circuits, the armouring may be used as the earth conductor
provided that the following requirements are met:

1. The cable is terminated in an approved cable gland that clamps the armour of the
cable.

2. The cable gland is held in position with a suitable locknut and complete with an
earthing terminal.
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3. An earth conductor is insulated from the cable gland to the earth bar of the
switchboard or equipment being supplied.

When armoured cables are installed directly in the ground for the purpose of running
sub main or final distribution circuits, then the armouring must be bonded to earth using
suitable glands asin (1), (2) and ( 3 ) above. The armouring must not be used as the
sole earthing conductor. Additional earthing shall be provided by means of one of the
following:

1. A separate, single insulated PVC copper cable whose insulation colour is green and
yellow. This cable shall follow the same route as the sub main cable and be secured
to it at regular intervals with nylon cable ties.

2. The inner lead or outer lead sheath of an armoured cable (Such As PILC / SWA /
PVC Cable) is allowed.

3. The integral earth conductor of a multi-core cable.

507 Un-armoured Cables:

Where un-armoured cables are installed, earthing shall be provided by means of a
separate cable whose insulation colour is green and yellow. This cable shall follow the
same routed as the submain cable and be fixed to it at regular intervals with nylon
cable ties. Such cables shall not be installed below ground level except where installed
on cable trays within cable tunnels. The size of this earth cable shall be as detailed in
Table No. 07 of these regulations.

508 M.I.C.C. Cables:

Where M.I.C.C. cables are installed, the outer copper sheath may be used as the
earth conductor.

509 Bonding:

1. A separate green and yellow PVC insulated copper bonding lead shall be taken
from the earthing terminal of water heaters and bonded to the hot and cold water
metal pipe work.

2. Where water pumps are installed a bonding lead shall be taken  from the earthing
terminal of the local isolator and bonded to the metal pipe work on both sides of the

pump.

In 1 and 2 above the size of bonding lead shall be the same as the earth continuity
conductor of the circuit, subject to a minimum size of 2.5 mm?

510 Lightening Protection Earthing :

In no circumstances shall lightening protection earth rods be connected to any Qatar
General Electricity & Water Corporation AKAHRAMAAR, earthing electrode. A minimum
distance of separation of 7 metres shall be provided in every case between lightening
earth electrodes and Qatar General Electricity & Water Corporation AiKAHRAMAAR,
earth electrode. Lightening protection will be carried out in accordance with BS 6651:
1999 (Code of Practice for Protection of Structures against Lightning).
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Section 06: Installations Details

601 Types of Wiring Systems:

Note 01:

The type of wiring system that may be used shall be divided into two categories
depending on the building construction:

1. Buildings constructed of concrete floors with concrete blocks used for walls,
partitions etc.

2. Prefabricated buildings constructed of timber, asbestos cement panels etc. with fibre
glass or other approved insulation material in the exterior walls and roof space.

Wiring installed in buildings complying with category (1) above shall be carried out using
P.V.C. cable run in galvanised steel conduit or high impact rigid P.V.C. conduit
concealed within the building fabric.

Any alteration from the original design that may be made after the start of the installation
shall be carried out using the same method. Where an installation is to be carried out
within a false ceiling space then an alternative wiring system may be used within the
false ceiling space but only after consultation and written approval is obtained from the
Qatar General Electricity & Water Corporation AKAHRAMAAO regarding the type of
installation to be used.

Wiring installed in buildings complying with category (2) above may be carried out using
the same method used for category (1) or may be carried out using PVC insulated and
sheathed cables complying with BS 6004: 1995 (Specification For PVC - Insulated
Cables ( Non - Armoured ) For Electric Power And Lighting) or other equivalent. It must
be noted that joints are not permitted.

Where flat twin earth pass through slots or holes in metal framing, the cables shall be
protected by bushings or grommets securely fastened in the slots or holes.

Prefabricated buildings using concrete wall panels or similar material may be wired using
semi rigid P.V.C. heavy gauge conduit. The jointing of the conduit in the wall to the
ceiling or floor slab may be carried out using a length of flexible P.V.C. conduit provided
that this length does not exceed 400 mm. However for this method construction must
be submitted to Qatar General Electricity & Water Corporation AKAHRAMAAO for
approval prior to installation. This shall apply to the conduit, couplings, boxes and
bushes.

602 Conductors:

The conductors or cables to be used in any part of an installation shall be determines by
consideration of :

1. Current carrying capacity.

2. Voltage drop.
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3. Temperature conditions (45 °C Ambient within a building and 50 °C Ambient outside
temperature).

4. Mechanical strength.

It is the responsibility of the electrical contractor to ensure that suitable materials are
used.

603 Current Carrying Capacity:

603.1

603.2

Note 02:

The live or phase conductors of a 3 Phase sub main or final sub circuit shall all be of the
same cross sectional area and have the same insulation grade.

The current carrying capacities of cables to be used are to be found in Tables Nos. 08,
09, 10 and 11of these regulations.

Neutral conductor for single and three phase circuits or sub mains shall be of same cross
sectional area as the live conductors and of same insulation grade. If a cable supplies an
installation of three phase motors only, no neutral conductor is required.

Where a conductor is to be run for a significant length in a space to which thermal
insulation is likely to be applied, the cable shall wherever practicable, be fixed in a
position such that it will not be covered by the thermal insulation. Where fixing in such a
position is impracticable, the current carrying capacity of the cable shall be appropriately
reduced.

For a cable installed in a thermally insulated wall or above a thermally insulated ceiling,
the cable being in contact with a thermally conductive surface on one side, the rating
factor to be applied may, in the absence of more precise information, be taken as 0.75
times the current carrying capacity for that cable clipped totally surrounded by thermally
insulating material, the applicable rating factor shall be 0.5.

604 Voltage Drop:

The fall in voltage f rom t he commencement of the ¢
installation shall not exceed 2.5% of the declared voltage when all the conductors in the
installation are carrying the maximum current which they have to carry including an
assumed future additional loading.

605 Selection Of Types Of Wiring:

605.1

Non Flexible Cables And Conductors For Low Voltage: Every non flexible cable at
low voltage shall be selected from one of the following types and shall comply with the
appropriate British Standard referred to below, so far as this is applicable. In cables
every type, conductors shall be of copper.

Maximum Ambient Temperature

1. Non armoured PVC insulated cables BS 6004: 1995 (Specification for PVC -
Insulated Cables (Non - Armoured) for Electric Power and Lighting) - BS 6231:
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1998 (Specification for PVC-Insulated Cables for Switchgear and Control gear
Wiring) Type B or BS 6346: 1997 (Specification for 600 / 1000 V and 1900 / 3300 V
Armoured Electric Cables Having PVC Insulation): 70 °C.

Steel wire armoured PVC Insulated cables BS 6346: 1997 (Specification for
600/1000 V and 1900 / 3300 V Armoured Electric Cables Having PVC Insulation):
70 °C.

Impregnated paper insulated cables, lead sheathed BS 6480: 1988 (1997)
(Specification For Impregnated Paper - Insulated Lead Or Lead Alloy Sheathed
Electric Cables of Rated Voltage Up to and Including 33000 V), mass impregnated,
non draining: 75 °C.

Armoured cables with thermosetting insulation BS 5467 1997 (Specification for
600 / 1000 V and 1900 /3 300 V Armoured Electric Cables Having Thermosetting
Insulation) XLPE: 90 °C.

Mineral insulated cables BS 6207 (Mineral Insulated Cables with a Rated Voltage
Not Exceeding 750 V) Part 01: 1995 (Cables) or Part 02: 1995 (Terminations),
where appropriate, fittings to BS 6081.

a. With or without PVC sheath, exposed to touch: 75 °C.
b. Without PVC sheath, not exposed to touch and with terminations: 105 °C.
c. Without PVC sheath, not exposed to touch and with terminations: 145 °C.

Butyl or e.p. rubber: 80 °C.
Silicon rubber: 145 °C.
Glass fibre: 175 °C.

E.very flexible cable and flexible cord shall be selected from one of the following types :

1.
2.

Circular sheathed (3 Core).
Flat twin sheathed.

Single core PVC or XLPE insulated, non armoured cables used for wiring of A.C. circuits
shall be identified by the following colours:

1.

Cables to final distribution boards operating at 415 Volts shall be identified by
phase colours red, yellow or blue. The neutral shall be black only.

Cabile to final distribution boards operating at 240 Volts shall be of the actual colour
of the phase used to supply the distribution board.

All single phase circuits from final distribution board shall be wired in respective
phase colours.

Where three phase circuits with neutral are to be utilised from final distribution
boards they shall be wired in red, yellow, blue and black only.

Earth: green / yellow stripped cable, along the cable length. Green insulated cable
will not be acceptable for use in wiring installations.
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605.4 Conductors of multi core PVC or XLPE insulated armoured cables shall be identified

by the following colours:

1. Two Core Cable: red phase, black neutral ( Applicable Only To Armoured Cable ).
Two core cable unarmoured shall not be accepted.

2. Three Core Cable: red, yellow, blue to indicate three phases or red, black,
green / yellow for single phase circuits.

3. Four Core Cable: red, yellow, blue, black.

605.5 All conductors connected to neutral shall have black insulation and shall not be used as
phase conductor. Green / Yellow conductors to be used as earth or bonding only.

605.6 For mineral insulated cables or paper insulated cables the application at terminations of
sleeves or discs of the appropriate colours noted above shall be used to identify phases,
neutral and earth.

605.7 All flexible cables and flexible cords shall have the following identification:

1. Two Cores: brown (phase), black (neutral).

2. Three Cores: brown (phase), blue (neutral), and green / yellow (earth).

3.  Four or Five Cores: Black Insulation. Each conductor identified by a number or
letter in white which shall be part of the insulation and appearing at intervals of not
more than 100 mm along the length of the insulation.

605.8 Cable cores and flexible shall be identified throughout the entire route length with the
appropriate colour impregnated into the insulation. Changes of core colour by use of
sheathing or tape at terminations will not be permitted, except as noted 605.6.

605.9 Flexible cables and flexible cords shall not be used as a substitute for fixed wiring nor
shall fixed wiring cables be used as a substitute for flexible cords.

606 Connection of Conductors in Parallel:

The following conductors shall not be connected in parallel:

1. Live conductors having a current carrying capacity up to and including 150 Ampere.
2. Any earthing conductors.

Where the conductors are connected in parallel the express written approval of Qatar
Gener al El ectricity & Wa't eshall li2oobtpireed &t elach n nKAH
instance.

607 Sub Mains :

607.1 Limitation of the Maximum Size of a Sub Main : The maximum current capacity of any
one sub main installation shall be 630 Ampere TP MCCB, 3 Phase for any commercial or
industrial complex and 400 Ampere TP MCCB, 3 Phase for any domestic complex.
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Current Rating Above 630 Ampere Shall Be Of Air Circuit Breaker ( ACB ) Only.

The maximum fault level sub main board incorporated shall be 25 KA for 3 seconds.
Exception to this rule shall only be granted by the inspecting authority of the Qatar
General Electricity & Water Corporation iKAHRAMAAR.

Where sub main cables are installed below the ground, they shall either be run in a
concrete or brick cable trench with removable covers or in non metallic pipes of a
minimum diameter of 100 mm. This shall only apply if finished surface below which the
cables are running is anything other than soil or sand.

Where the cables are laid below a soil or sand surface, then a trench shall be
made and a layer of dune sand shall be laid to a thickness of 200 mm on the bottom
of the trench for the cables to lie on. A further layer of dune sand shall be laid on top of
these cables to a thickness of 200 mm, before the trench is backfilled.

Cable marking tape shall be installed over the top layer of sand throughout the cable
route. Cable tiles are not required for medium voltage cables.

Cables shall only be laid at one level where installed direct in the ground. Double
banking of cables shall not be permitted in this situation.

Minimum horizontal clearance between cables shall be 150 mm. cables shall not be run
at a depth of less than 600 mm or a depth of more than 1000 mm. See regulation 506.
Unarmoured cables shall not be installed in ground unless installed on cable trays within
a cable tunnel.

M.I.C.C. / P.V.C. Cables shall not be buried directly in the ground but shall be installed in
a non metallic pipe. This shall apply regardless of the use, or voltage, for which the
M.I.C.C./ P.V.C. cable is to be installed.

608 Installation of Sub Main Cables (Above Ground):

608.1 All conductors and cables shall be adequately protected against any risk of mechanical
damage to which they may be liable in normal conditions of service.

608.2 Where cables pass through holes in metal work, precautions shall be taken to prevent
abrasion of the cables on any sharp edges.

608.3 Non sheathed cables shall be protected by enclosure in conduit, duct or trunking
throughout their entire length.

608.4 Cables shall be run in a lift (or hoist) shaft unless they form a part of the lift installation.
Cables for lift installation, other than travelling cables, in such a shaft shall be:

Armoured, Or
PVC Insulated In Galvanised Steel Conduit, Or
M.I.C.C./ P.V.C. Sheathed.

608.5 See also Qat ar Gener al El ectr i cKAHRAMASO Ragulatiens folCor por a

Electric Passenger and Goods Lifts. The internal radius of every bend in a cable shall be
not less than the appropriate value stated in Table No. 06.
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Every cable installed in or on a building shall be supported by one of the methods
described below, and supports shall be so arranged that there is no appreciable
mechanical strain on any cable termination:

1. For non sheathed cables, installation in conduit, without fixing of the cables,
provided that precautions are taken against undue compression of the insulation at
the top of any vertical run exceeding 4 meters in length.

2. For non sheathed cables, installation in trunking, without further fixing of the cables,
provided that vertical runs shall not exceed 4 meters in length without immediate
support of cables within the trunking.

3. For sheathed and or armoured cable installed in inaccessible and accessible
position, support by clips or saddles at spacing not exceeding the appropriate value
stated in Table No. 05.

4.  For cable of any type, resting without fixing in horizontal runs in ducts or trunking
(This Shall Not Apply to Cable Tray or Ladder).

5. For rubber or PVC sheathed cables, installation in conduit, without further fixing of
the cables, provided that any vertical runs shall be in conduit of suitable size and
shall not exceed 4 meters in length.

Cable ties manufactured of PVC, nylon or other similar material shall not be used to
support multi-core on cable trays fitted vertically.

Every cable shall be so selected and installed as to be suitable for operation under such
ambient temperatures of its surroundings as are likely to occur, which shall not exceed
the appropriate value stated in section 605.1.

Terminations of mineral insulated cables shall be provided with sleeves having a
temperature rating not less than that of the seals.

Cables for A.C. Circuits - Electromagnetic Effects: Single core cables armoured with
steel wire or tape shall not be used for A.C. conductors of A.C. circuits installed in
ferrous enclosures shall be arranged so that the conductors of all phases and the neutral
conductors (if any) are contained on the same enclosure.

Where such conductors enter ferrous enclosures they shall be arranged  so that the
conductors are not separate any ferrous material or provisions shall be made to prevent
circulating eddy currents.

Where cables, conduits, rising main bus bars, ducts or trunking pass through floors,
walls, partitions or ceilings, the surrounding hole shall be made good with cement or
similar fire resisting material to the full thickness of the floor, wall, etc., and space
through which fire or smoke might spread shall not be left around the cable, conduit, duct
or trunking.

In addition, where cables, conduits, or conducts are installed in channels, ducts, rising
main bus bar trunking or shafts which pass though floors, walls, partitions or ceiling,
suitable internal fire resisting barriers shall be provided to prevent the spread of fire.
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Every connection at a cable termination shall be made by means of a terminal, soldering
socket, approved clamp type or compression type socket shall securely contain and
anchor all the wires of the conductor, and shall not impose any appreciable mechanical
strain on the terminal or socket.

In any situation, the exposed conductor and insulation of cables insulated with
impregnated paper shall be protected from ingress of moisture by being suitably sealed.

The ends of mineral insulated metal sheathed cables shall be protected from moisture by
being suitably sealed and the insulation shall be thoroughly dry before the sealing
material is applied.

Such sealing material, and any material used to insulate the conductors where they
emerge from the insulation, shall retain these properties throughout the range of
temperatures to which the cable is subject in service.

Cable glands shall securely retain the outer sheath or armour of the cables without
damage to these and, where necessary, shall incorporate adequate means of
maintaining earth continuity between the sheath or armour and the threaded fixing
component or the gland. Cable glands shall not be buried within the building fabric.

Any cable, armoured or unarmoured, installed on the surface of the building fabric and
exposed to the ambient conditions shall be protected from direct sunlight.

Buried extra low voltage cabling should be installed with some degree of protection
against aggressive soil conditions and stones. P.V.C. / S.\W.A. cables will be accepted
buried in sand.

Cables without armour must be installed in rigid P.V.C. ducts or conduits, or alkathene
piping of strength sufficient to resist a glancing blow by a spade. Hose piping or piping
made of very soft flexible material will not be acceptable.

Joints in Cables :

This rule shall apply to bus-ways for the purpose of current distribution of mains, or
submain, where cables are found impractical to use as a result of voltage drop limitations
or general physical size due to large electrical loads. This rule does not apply to bus-bars
used for switchboard wiring. See also regulations 4.11.0.

Circuit Protection :

The conductors of a busway shall be protected by H.R.C. fuses or by a suitable circuit
breaker which will open the circuit under fault conditions.

Limitation on Use :

Busways shall not be connected to circuits in which the voltage exceeds medium
voltage. They shall be installed only in positions such that they are accessible for
inspection and repair throughout their entire length.

Each rising main busbar trunking installed, shall supply a maximum of 06 floors without
exception. Busways shall not be installed at the following :
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1.  Where they would be subject to mechanical injury.
2. Where they would be exposed to liquid or corrosive fumes.
3. In an atmosphere in which flammable or explosive gases or dust may be present (

Unless The Bus Ways Is Of An Approved Type ).

In damp situation or out of doors, unless specially approved for the purpose by the Qatar
General Electricity & Water Corporation iKAHRAMAAR.

Any switch, fuse or circuit breaker mounted on a bus-ways shall be separated from the
space within the bus ways by substantial barriers of non ignitable material.

The maximum distance of cable tail interconnections from the bus ways and any tap off
unit shall be 750 mm.

Support of Bus-ways:

The enclosures of busways shall be securely supported at intervals not exceeding 1.80
meters.

Expansion of Bus-Bars:

Where necessary, provision shall be made for thermal expansion, prior approval shall be
obtain from Qatar General Electricity & Water Corporation iKAHRAMAAR.

Outer Enclosure as Earthing Medium:

The outer enclosure shall not be used as an earth path in any circumstances. A separate
earth continuity conductor shall be run along with the bus-ways adjacent to it and the
case of the bus-ways bonded to the earth cable at both the start and finish of the length
of run.

Passage through Wall and Floors:

Bus-ways Shall Not Pass through Walls or Floor Unless:

1. The wall or floor is dry.

2. The bus-way is in an unbroken length where it passes through the wall or floor.

3 The bus-way is provided with an internal barrier of non ignitable insulating material
to prevent the spread of fire where the bus-way passes through the wall or floor.

4.  Where a bus-way passes through a floor slab, the floor surrounding the bus-way
shall be raised by a minimum of 100 mm to prevent any water draining into the
floor penetration. The raised floor area or nib shall be constructed of concrete.

Any sub mains, or final circuits, supplied from a bus-way shall be protected against over
current by either H.R.C. fuses or a circuit breaker.

Cable Trays:

Cable trays may be employed in warehouses and other industrial buildings, for
supporting cables. In residential and commercial building cable trays may be employed
in mechanical equipment and plant rooms. Where service floors or similar facilities are
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available cable trays may be employed at other locations in commercial and residential
buildings also.

A cable tray system shall comprise of a unit or assembly of units or sections and
associated fittings, made of metal or other non combustible materials, forming a rigid
structural system. Cable tray systems include ladders, through channels and solid
bottom trays.

Multi core armoured or non armoured cables may be supported by  cable trays. Single
core insulated and sheathed cables may also be installed in cable trays.

Cable trays shall not be used in locations where they will be subjected to severe physical
damage.

Cable trays shall have adequate strength and rigidity to provide satisfactory support for
the cables contained within them. All sharp edges, burrs and projections shall be
removed and the tray shall be finished smooth to prevent injury to cables.

Metallic cable trays shall be adequate protected against corrosion by galvanising or shall
be made of corrosion resistant material.

Non metallic cable trays shall be made from polyvinyl chloride or equivalent and shall be
fully suitable for continuous service the local climatic conditions.

All cable trays shall be equipped with sides of adequate dimensions. All fittings, bends,
tees, employed shall be of substantial sections and of the same quality as the tray itself.

Cable trays shall be installed as complete systems with bends and other accessories.
Each run of cable tray shall be completed before the installation of cables.

Adequate supports shall be provided to prevent stress on cables where they enter or
leave the tray. Where cable tray extends transversely through partitions and walls
additional protection in the form of non combustible covers shall be used.

Sufficient space shall be provided and maintained around cable trays to permit adequate
access for installing and maintaining the cables.

The number of multi core cables that may be installed in a ventilated or solid bottom
cable tray shall not be greater than the number given in Table No. 2A.

Metallic cable trays shall not be used as an earth continuity conductor, although sections
shall be bonded using copper links.

617 Cable Trunking Systems:

617.1

Cable trunking may be employed for housing single core cables at special locations
where it is difficult to install conduits. They may be of metallic or non metallic
construction. Non metallic cable trunking shall be constructed from non combustible
insulation material such as polyvinyl chloride, which shall be fully suitable for use in the
conditions.

Metallic cable trunking shall be adequately protected against corrosion by galvanising or

shall be made of corrosion resistant material. All cable trunking shall be provided with
removable covers.
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Cable trunking shall, generally, be run exposed and the trunking shall be completely
erected before drawing in the cables. Where adequate means of access is readily
available throughout its length, cable trunking may be concealed.

Every entry to trunking shall be so placed as to prevent the ingress of water and all dead
ends shall be closed. Only unbroken lengths of trunking shall be employed for crossing
partitions and walls.

Where a common cable trunking is employed for housing both power and
communication circuits, or for housing circuits operating at different voltages, the
trunking shall be provided with separate compartments for the different types of
circuits. See 622.10

Cable trunking shall be manufactured from substantial sections to provide adequate
strength and rigidity. All sharp edges, burrs and other projections shall be removed and
the trunking finished smooth to prevent injury to cables.

All bends, tees and other accessories of cable trunking shall be of substantial sections
and of the same quality as the trunking itself.

Cable trunking shall be securely supported every metre, when run exposed. The number
of single core cables that may be housed in a trunking shall be selected in accordance
with the method detailed in Tables Nos. 02 and 03.

Where a number of cables are bunched in a trunking the current carrying capacity of the
cables shall be reduced by using the stipulated grouping factor. For full details, refer to
Appendix No. 03.

The different sections of the trunking shall be bonded by copper links although the
trunking shall not be used as the primary earth conductor.

618 Under Floor Trunking Systems :

Under floor trunking systems may be used for the distribution of general power
installations, telephones and other communication systems throughout a building.
However, the use of floor mounted 13 Ampere sockets whether recessed into the floor
outlet box or mounted on a pedestal will not be permitted in any circumstances unless
the floor is to be carpeted. Other floor finishes cannot be used in conjunction with floor
mounted socket outlets.

619 Conduits:

619.1 Types of Conduit :

Only galvanised steel or rigid, high impact, heavy gauge PVC conduit shall be used for
any installation where conduit is to be installed.

No conduits of any kind shall be used for wiring within substation, only M.I.C.C. / P.V.C.
sheathed cables shall be used in these locations. P.V.C. and galvanised conduit shall
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not be mixed on any length of run without the prior approval for the purpose by the Qatar
General Electricity & Water Corporation iKAHRAMAAR.

619.2 Riqgid Metallic Conduit:

619.3

619.4

619.5

619.6

619.7

619.8

619.9

619.10

619.11

619.12

619.13

The metallic conduit and its accessories shall form a continuous metallic sheath of
adequate strength surrounding the cables throughout the length of the conduit.

Metallic conduits shall not be run under floor tiles of buildings.

The bores of all conduits shall be smooth and free from projections and/or sharp edges
which may injure the wires or prevent them being drawn in. The internal edges of the
ends of all lengths of conduit shall be raised or chamfered before assembling into
position.

All runs of conduit shall be assembled complete with all necessary accessories and the
whole firmly attached to the structure of the building before any wires are drawn in. All
wires shall be drawn through the covers of inspection and other fittings installed for the
purpose.

All thread, vice marks, tool marks and breaks in the protective coating on metallic conduit
and/or conduit fittings shall be painted with a steel preserving paint immediately after
erection.

No run of conduit shall exceed 10 metres between adjacent draw in points, nor certain
more than two right angle bends, sets or other deviations, from the straight line.

Inspection couplings or draw in boxes shall be used where necessary in straight runs of
conduits for draw in purposes and shall be placed so that cables can be inspected and, if
necessary, withdrawn throughout the life of installation.

Where conduit and or conduit fittings are attached to switches, distribution boards, boxes
or other equipment, smooth bore male brass brushes and flanged couplings shall be
used.

Circular or hexagonal heavy locknuts shall be used at all positions where running joints
are required and care shall be taken to see that they seat firmly and evenly into mating
faces of couplings or other adjacent accessories.

Where exposed to water, rain or weather, all covers shall be arranged or fitted with
machined joints and or fitted with durable gaskets such that water cannot penetrate.

Except where provision is made for fastening, conduits shall be saddled to the structure
of the building within 15 cms of each terminal box, angle box, bend or other conduit
fitting and at intervals not less than 1.50 meters couplings and through type drawing
boxes shall be counted as part of a straight run of conduit.

Except where provision is made for fastening, conduits shall be saddled to the structure
of the building within 15 cms of each terminal angle box, bend or other conduit fitting and
at intervals not greater 1.50 meters couplings and trough fitting and at intervals not
greater 15 meters couplings and trough type drawing boxes shall be counted as part of a
straight run conduit.
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619.14

619.15

619.16

619.17

620
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All boxes, bends and other accessories shall be of the same material as the conduit and

shall have the same protective coatings. Grey cast iron boxes etc. may be used with
metallic conduit, but shall be finished in the same manner as the conduit to which they
are directly attached.

The number of single core P.V.C. insulated non-sheathed cables run in metallic conduit
shall be such as to permit easy drawing of the cables. The actual number of cables
drawn into any conduit shall not go greater than the number given in Table No. 04.

The minimum size of metallic conduit that may be used in electrical installations shall be
20 mm other sizes of conduits shall be limited to the following diameter:

25 mm, 32 mm, 38 mm And 50 mm

Galvanised conduit boxes used for all electrical accessories including light switches and
socket outlet shall be fitted with brass earth terminal.

Rigid Non Metallic Conduits :

Rigid non metallic conduit may be employed in general electrical installations provided it
is made from polyvinyl chloride or equivalent material that have been certified as suitable
for use at ambient temperatures up to 55° C, non hygroscopic and self extinguishing

type.

620.1 Rigid PVC Conduit Shall Not Be Used in the Following Locations :

620.2

620.3

620.4

1.  Where exposed to the outside ambient temperature.

2. Where it may be affected by chemicals to cause determination in its construction.
3. Any part of a hospital installation for lighting and power circuits.

4.  Petrol stations and forecourts.

5. The same room as a diesel generator.

6.  Plant room, lift motor rooms and lift shafts.

7.  Substations.

The inside and outside surfaces or non metallic conduits shall smooth and free from
burrs and similar defects. The interior and ends of conduit fittings shall have no sharp
edges and corners, shall be smooth and well rounded to permit easy drawing in of cable
air prevent any damages to cable insulation.

The entries of non metallic conduit fittings shall be so designed that reliable water tight
joint can be made between the conduit and fittings. Vinyl cement shall be used to make
all joints. A vinyl solvent shall be used for permanent joints and cement shall be used for
expansion couplers.

Rigid non metallic conduits shall be so constructed that it is possible bend the conduit

easily with the aid of a bending spring and all conduit and conduit fittings shall be of the
unthreaded type.
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620.5

620.6

620.7

620.8

620.9

620.10

620.11

'___le Qaler General Bectricity & Water Corporation

The minimum size of rigid non metallic conduit used for general electrical installations
shall be 20 mm @. Other sizes of rigid non metallic conduits shall be of the following
diameters:

25 mm, 32 mm, 38 mm And 50 mm

The number of single core P.V.C. insulated non - sheathed cables run in one conduit
shall be such that it permits easy drawing of the cables. The actual number of cables
drawn into any conduit shall not be greater than the number given in Table No. 04.

A separate insulated earth wire shall be drawn into all rigid non metallic conduits for each
circuit, the cables of which pass through the conduit.

Rigid non metallic conduits shall be installed generally in accordance with the
requirements set out for metallic conduits shall allow for the longitudinal expansion and
contraction of the conduits.

Where a lighting fitting is suspended from a non metallic conduit box, care shall be taken
to ensure that the temperature of the box does not exceed the permitted safe temperature
of the material and is fitted with screwed metal insert clips. The mass suspended from the
box shall not exceed 2 Kg.

Electrical conduits, where required to be distinguished from pipelines of other services,
shall use orange as the basic identification colours.

P.V.C. conduit boxes for all electrical accessories including light switches and socket
outlets etc. shall have a fitted brass fixing sockets tapped for 3.5 metric threads.

621 Flexible Conduits:

621.1

621.2

621.3

621.4

621.5

621.6

Flexible conduits may be employed for connecting electrical motors and other equipment
subject to adjustment of position and vibration to the fixed wiring.

Flexible conduits may be of the metallic type only. Metallic flexible conduits shall not be
used as the sole means of providing earth continuity and a separate earth continuity
conductor of appropriate size shall be provided.

In damp and wet locations all flexible conduits shall be of the type that prevents the
ingress of water and moisture.

Flexible conduits shall only be run exposed and shall be so positioned that they are not
susceptible to mechanical damage. Where necessary flexible conduits shall be
adequately supported.

The ends of flexible conduits shall be securely anchored to the fixed conduit or
equipment to which it is attached by approved flexible conduit adapters that maintain
effective mechanical continuity securely in position without distorting it. The flexible
conduit shall not be used as part of the earth conductor. A separate earth conductor shall
be installed to comply with the same requirements for rigid conduit installations.

The maximum length of a flexible conduit run shall be 2.50 metres. Where flexible

conduit is installed less than 1.50 metres above a floor in a position where it may be
easily disturbed or reached, it shall be supported at intervals not exceeding 300 mm,
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except where terminating at motors or at other equipment which requires a free length of
flexible conduit to provide for normal movement.

Segreqation of Circuits:

Where an installation comprises extra low voltage or telecommunication or fire alarm
circuits, as well as circuits operating at low or medium voltage, precautions shall be
taken in accordance with the following to prevent both electrical and physical contact
between the cables of the various types of circuit. See 617.40

These Types of Circuits Shall Be Divided into the Following Categories:

Category No. 01 Circuits: Circuits other than fire alarm circuit operating at
medium voltage and supplied directly from a mains
supply system.

Category No. 02 Circuits: All low and extra low voltage circuits.
Category No. 03 Circuits: Fire alarm circuits.

Category No. 04 Circuits: All telecommunications circuits e.g. radio, telephone, sound
distribution, burglar alarm, bell, and call circuits which are
not supplied directly from a mains supply system.

Cables of Category No. 01 Circuits shall not be drawn into the same conduit, pipe,
trunking, duct, or run on the same cable tray, as cable Category No. 02 unless the latter
cables are insulated to the same degree for the highest voltage present the Category No.
01 Circuits.

Cables in Category No. 01 Circuits shall not, in any circumstances be drawn into the
same circuit trunking or duct which has the cables of Category No. 03 Circuits.

Cables in Category No. 01 Circuits shall not, in any circumstances be drawn into the
same circuit trunking or duct which has the cables of Category No. 04 Circuits.

Cables in Category No. 04 circuits relating to their own specific system shall be installed
remotely from another in their own conduit, trunking duct or pipe.

Cables in Categories 02, 03 and 04 shall not, in any circumstances be drawn into the
same conduit, or duct.

Where a common channel or trunking is used to contain cables of the three categories, it
shall be separated by means of a continuous partition of fire resisting material.

Cables of categories 01 and 03 circuits shall not, in any circumstances are contained in a
common multi core cable, flexible cable or flexible cord.

623 Multi-Storey Buildings:

623.1

This section shall apply to high rise buildings where there are three or more floors. A
three phase neutral and earth rising main system shall be installed in a common riser
duct with tap off units at each floor level to each customer.
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623.2

623.3

623.4

623.5

623.6

623.7

623.8

623.9

623.10
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The rising electrical duct will house the rising main, the tap off units and the Qatar
Gener al Electricity & Wat maters.GCmom the metet, condoit 7 KAHR A
will be run to the distribution boardl ocat ed wi thin each customer 0s

Where premises are equipped with their own, self contained air conditioning units, or self
contained heater batteries in combination with a centralized air conditioning system, the
maximum number of premises that may be connected to one rising main is 12 (Twelve)
premises. If a building has more than 12 premises, then, a second rising main shall be
provided.

Where air conditioned from a plant supplied from its own separate sub main feeder, the
maximum number of premises that may be connected to one rising main is 25 (Twenty
Five) premises.

A maximum number of 6 (Six) floors shall supplied from any one rising main.

The maximum current carrying capacity of any one rising main shall be 400 Ampere, 3
Phase, Five (5) Conductors, prior approval shall be obtained from Qatar General
Electricity & Water C m rcas® of anbré than 400 KAMPpIEReAIMA A O
required, failing in doing so, the power connection will not be permitted and further
actions will be taken against the authorized electrical contractor.

There shall be one tap off unit provided for each customer. Two or more customers shall
not be connected to the same tap off unit. Each tap off unit shall fitted with H.R.C. fuses,
or a Moulded Case Circuit Breaker (MCCB), rated to suit electrical loading of the
premises and prospective fault level at the point of the installation. The minimum rating
of the tap off unit shall be 60 Ampere.

Where a multi storey block of residential flats is to be erected and a central air
conditioning system is to be installed then each flat shall be supplied with single phase
240 volt, 50 Hz. supplies only.

Where air handling units are installed within
electrical supply, they must be arranged for single phase operation. In no circumstances
will a three phase supply be considered.

When assessing loading of the building, a diversity of 0.8 may be allowed.

Types of rising mains for residential multi storey buildings :

1. Rising Main Bus Bar Trunking.

2. M.C.C./P.V.C. Cable.

3. P.V.C./SW.A/P.V.C. Cable.

In case of (2) and (3), a maximum of 4 (Four) floors may be supplied by either system.

The maximum current carrying capacity of any rising main in domestic shall be 400
Ampere.
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Where passenger or goods lifts or escalators are installed, the installations shall be
carried out in accordance with the current Qatar General Electricity & Water Corporation
i K A HR A Mdégalations for lift installations.

The bus-bar trunking system shall be fully type tested, as per BS EN 60439 Part 01 :
1999 ( Type - Tested And Partially Type - Tested Assemblies ) and BS EN 60439 Part
02 : 1993 ( Particular Requirements ForBus-bar Trunking -8gg$ems) i Bu
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Section 07: Final Sub Circuits

701

701.1

701.2

Lighting:

All lighting circuits shall be installed with a maximum loading of 1800 Watts per circuits.
The following table sets out the cable size and circuit breaker relationship for the
maximum permissible electrical load to be connected to the circuit.

The external lights shall be provided with timer switch and photocell connected through
Steel Wire Armouring (SWA) cable.

The only breaker size permitted to be used is 5, 10 And 15 Ampere. The maximum
electrical loading applies to tungsten lighting and discharge lighting including all control
gear losses for installations with direct switched circuits.

Circuit Breaker Main Conductor Max. Loading

Capacity Size Earth. Conduzctor Of Circuits
Size mm

(Ampere) mrn® (Watts )

When contactor control is use for lighting circuits, loading may be increased to 7 KW
per circuit. Heat resisting flexible cords of minimum size 1 mm?, this included cords
insulated with butyl rubber, EP, rubber, silicone rubber or glass fibre, must be used for
connection between the ceiling rose and lamp holders for pendant type light fittings.

Where batten lamp holders or enclosed lighting are used, the final connection shall be
made by heat resisting cables, or cable cores shall be individually protected by sleeves
of suitable heat resisting material e.g. silicon bonded glass braiding.

Mains operated clock points may be connected to the nearest lighting circuits, provided
an approved, fused clock outlet point is installed adjacent to or behind the clock for
connection thereto.

702 Suspended False Ceiling Installations:

702.1 Light fittings (Both Tungsten And Fluorescent) shall be supported by one of the

following methods :

1. Direct support from the false ceiling framework (Providing the Ceiling Has Been
Designed to Withstand the Weight of the Light Fittings). When using this method
it shall be possible to completely withdraw the light fitting from the ceiling without
damage to the ceiling or reducing its rigidity.

2. Metal conduit support from the underside of the structural slab. A fluorescent
fitting shall have a minimum of two conduit support. Each conduit shall terminate
at the fitting by means of a screwed coupling and male brass bush to give
levelling adjustment of the fitting.

3. Metal threaded rod support from the underside of the structural slab. A
fluorescent fitting shall have a minimum of two rods for surface or flush mounting
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Note 01 :

702.2

provided when flush mounted, adequate support shall be given. Each rod shall
be secured into the structural ceiling by means of raw bolt or other approved
means and at the light fitting, by means of nuts and washers to give the levelling
adjusting required.

Chain support from the underside of the structural slab. A fluorescent fitting shall
have minimum of two chains for surface or flush mounting provided, when flush
mounted, adequate support shall be given. Each chain shall be secured to the
structural slab by means of a hook, and at the light fitting, by an approved hook
with threaded portion to allow for levelling of the light fitting.

In no circumstances will wire supports are permitted to be installed for securing
any light fitting.

Wiring to the light fitting shall be run within the conduit system where the loop in
principle is used, as detailed in :

702.1 ( 1) or shall be by means of ceiling rose and flex outlet where fittings are,
installed as detailed in 702.1 (2), (3), (4). Where the flexible cable passes
through the body of the light fitting a suitable rubber grommet shall be provider.

703 Direct to Soffit of Structural Slab:

703.1

Note 01 :

Light fittings shall be secured direct to the conduit box. Where enclosed tungsten
light fittings are fixed directly to a P.V.C. high impact circular conduit box, steel
insert clips must be used for the light fittings to the box. The method of using the
normal fixing inserts is not approved due to the heat transfer from the fitting to
the P.V.C. box. Two conduit box fixings shall be required on fluorescent fittings
greater than 600 mm in length.

Whichever method of suspension is adopted it must be ensured that the lighting
fitting is adequately ventilated and where appropriate, suitable spacers must be
installed to ensure a minimum gap of 6 mm exists between the fitting and the
finished ceiling.

704 Power Factor Correction:

704.1

705

706

All fluorescent lighting fittings shall have a minimum power factor of 0.85
Lagging.

Lighting track systems to BS 4533 ( Luminaries ) are considered to be one point
provided that the individual luminaries have protecting fuses.

All outside points shall be installed on their own separate circuit or circuits. Light
fittings and switches not installed inside the building shall be weatherproof with
suitable sealing gaskets or be enclosed in a weather proof enclosure.

707 Underwater Lighting:

707.1

All circuits feeding underwater lights shall be designed and installed to ensure
full safety for personnel.
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707.2 All underwater lighting circuits shall operate at a voltage not exceeding 36
volts.

Exception: In large, decorative foundations, where adequate fencing and guarding is

707.3

707.4

707.5

707.6

707.7

provided to ensure that only competent persons can come in contact with the
pool, the normal system voltage may be employed.

Lighting fixtures and all other equipment employed in the pool shall be of
approved manufacturers and tested to ensure complete safety in operation.

All circuits feeding pool lights shall be protected by a current operated earth
leakage circuit breaker associated with the underwater lights, viz. pumps, etc.,
shall be protected by a current operated earth leakage circuit breaker having a
trip rating of 30 mA.

All electrical equipment, lighting fittings, transformers and accessories shall be
connected securely to the earthing system.

All metallic parts of the pool structure, including the reinforcing steel, all metal
fittings within or attached to the pool structure and all metal parts of electrical
equipment shall be bonded together.

Installations of over 10 KW total load shall be subject to individual written
approval of Qatar General Electricity & Water Corporation iKAHRAMAAR.

General:

708

708.1

708.2

Note 02 :

13 Ampere switched socket outlets installed in rooms other than kitchens shall
be connected using the ring main principle with a maximum of 10 Nos.
socket outlets on any one circuit, or one circuit not covering a floor area of
greater than 100 m? whichever is the less. Twin socket considered as 2 Nos.

Each ring main shall be connected to its own circuit on the distribution board
using 4 mm? P.V.C. cable for the earth conductor and shall be protected by a 30
Ampere MCB. All conductors shall complete the ring for each circuit, including
the earth conductor.

In any lounge, majlis, bedroom or dining area only, a ring main using 3 x 1.5
mm? cable and 2 A x 3 Pin shuttered sockets shall be permitted if controlled by 5
A fused with fuse unit in that room. A maximum number of 8 outlets will be
permitted in any room and the ring circuit will not extend outside one room.

If this is supplied from the lighting circuit, the load shall be assumed to be 100
watt per outlet and shall be part of the load, of the particular lighting circuit.

No socket outlets shall be permitted in bathrooms, shower rooms, or toilets in
any circumstances. All light switches controlling the lighting within bathrooms,
shower room or toilets shall be located outside the room unless ceiling mounted
pull cord operated switches are used when they may be located immediately
inside the access door.
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Shaver socket outlets may be installed in bathrooms provided they comply with
BS 3456 - 202. 19 : 1990 ( Battery - Powered Shavers, Hair Clippers And Similar
Appliances And Their Charging And Battery Assemblies ).

708.3 Pendant type light fittings shall not be permitted in bathrooms. It is
recommended to install the bathroom circuit from the second section of DB, (
See 4.23.11). That is, the type of electrical fitting for the water proof facility may
be disregarded on the condition to install a protective cover to ensure non
seepage of water splashes into the internal elements when using the bathroom.
Failure to install the Earth Leakage Circuit Breaker in Bathrooms, the Qatar
General Electricity & Water Corporation AiKAHRAMAAR enforces for all light
fittings shall be weatherproof to IP 33.

708.4 Extract fans shall be controlled from a separate switch of the same type as the
light switch and shall be situated adjacent to it, except kitchen extract fans. See
(708.14).

708.5 One socket outlet of 15 A rating may be connected to a single phase and neutral
circuit wired with 3 x 2.5 mm? cables, protected by a fuse or circuit breaker not
exceeding 16 A.

708.6 One special purpose outlet of 15 or 16 Ampere rating may be connected to all
single phase and neutral circuit wired with 2.5 mm? cable, protected by a fuse or
circuit breaker not exceeding 16 Ampere.

708.7 No socket outlet shall be mounted within two metres of any tap, sink or basin, in
any kitchen, cloakroom, etc. without the special approval of Qatar General
El ectricity & Wat er COmoeaghcasa $Socketoutlgiskshati R A MA A 0
not be mounted at locations where they are liable to come into physical contact
with fabrics or other material that may catch fire due to transmission of heat.

708.8 Socket outlets rendered inaccessible, by appliances fastened in place or of a
size to be not easily moveable will not be permitted.

708.9 No spur outlets will be permitted from any ring main wired in 4 mm? phase
conductor and 2.5 mm? earth conductor.

708.10 Joints will not be permitted in any final circuit wiring except at socket outlets,
switches, ceiling roses, general accessories and light fittings. Screw on thimble
type connectors or straight connector block for extending circuit or for jointing
two cables together will not be permitted. This applies to all phase neutral and
earth conductors. Junction boxes may only be installed to assist in drawing in
the final circuit wiring. Co hlmeeperimitied 6s bl o
within these boxes.

708.11 Each fan coil unit in a central air conditioning system shall be connected to its
own 13 Ampere switch fused spur unit mounted adjacent to the unit. A maximum
of 6 Nos. spur units may be connected on radial circuit using 4 mm? P.V.C.
cables for the live and neutral connectors and 4 mm? P.V.C. cables for the earth
and shall be protected by 20 Ampere circuit breaker.
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Each individual room air conditioning unit up to 2.5 KW of rating shall be
connected to an adjacent 20 Ampere double pole switch with a separately
mounted 45 Ampere rated flex outlet ( As Installed For The Low Level Outlet For
A Cooker ). These two accessories shall be mounted adjacent to each other in
separate boxes or in a combined box.

Each 20 Ampere double pole switch shall be on a separate circuit from the
distribution board using 4 mm? P.V.C. cable for live and neutral conductors and
4 mm? P.V.C. cable for the earth conductor and shall be protected by a 20
Ampere MCB.

Each individual room air conditioning unit above 2.5 KW of rating shall be
connected to a 30 Ampere double pole switch, with a separately mounted 45
Ampere rated flex outlet ( As Installed For The Low Level Outlet For A Cooker ).

These two accessories shall be mounted adjacent to each other in separate
boxes. Where the air conditioner is located out of normal reach, the 45
Ampere flex outlet shall be mounted adjacent to the air conditioner but the
switch shall be located at normal height.

708.12 A split air conditioning unit with both sections adjacent on opposite side of a wall
or in the roof, it is required for a weatherproof isolating device to be placed
adjacent to the compressor.

Each 30 Ampere double pole switch shall be on a separate circuit from the
distribution board using 6 mm?P.V.C. cable for live and neutral conductors and 6
mm? P.V.C. cable for the earth conductor and shall be protected by 30 Ampere
MCB.

708.13 Where water pumps are installed on the per flat or villa basis, The means of
control shall be from a separate switch, of suitable rating for the pump in
guestion and shall be connected as follows :

All single phase water pump motors with a rating of up to 0.37 KW  shall be
controlled from 13 Ampere switched fuse spur with pilot light, fitted with 5
Ampere fuse and connected into a ring main circuit or 5 Ampere switch
with pilot light on its own separate 5 Ampere circuit from the distribution board.

All single phase water pump motors with a rating of more than 0.37 KW and all
three phase motors shall be on their own separate circuit and provided with
control apparatus incorporating a suitable device affording protection against
excess current in the motor or in the cables between the device and the motor.
Each motor starter for all three phase motor shall incorporate a phase failure
device which will automatically disconnect the supply from the motor. This
device must be manually reset.

The Qat ar Gener al Electricity & Wastleger Cor p
consulted regarding starting arrangements for motors rated above 0.37 KW.
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708.14

708.15

709

709.1

All water pump motor installed remotely from the controlling device shall be
provided with an additional means of isolation immediately adjacent to the
motor.

Where the controlling device and or the means of isolation is installed outside
the building, it shall be of a weather proof design. Water pumps for any
installation shall be located a minimum distance of 2 metres from any water
tank.

Extract fans in the kitchen shall be connected from kitchen ring main and
controlled from separate 13 Ampere switched fuse spur unit fitted with 13
Ampere fuse.

All items of electrical equipment installed outside a building exposed to the
weather conditions, or in a damp area shall be of weather proof type or be
enclosed in a weather proof enclosure of degree IP 54 minimum.

Particular ltems Relevant to Residential Accommodation:

Minimum Acceptable Number of Electrical Power Accessories in Each
Room of a Dwelling Are as Follow:

1. Kitchen:
04 Nos.: 13 Ampere switched socket outlets ( For General Purpose ). Over 12
m? for floor area 8 x 13 A switched socket outlets for general purpose.

01 No.: 45 Ampere cooker control unit without a 13 Ampere switched socket
outlet.

01 No.: 20 Ampere double pole switch for water heater ( If Required ).

2. All Bedrooms:

04 Nos.: 13 Ampere switched socket outlets ( For General Purpose ).

3. Majlis Or Lounge:

06 Nos. : 13 Ampere switched socket outlets ( For General Purpose ). See also
708.2.

4. Dining Room:

04 Nos. : 13 Ampere switched socket outlets ( For General Purpose ).

5. Hall (Corridor):

02 Nos. : 13 Ampere switched socket outlets. on opposite walls to avoid need for
flex across doorway.
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709.2

709.3

Note 03:

709.4

709.5

6. Bathroom of Toilet:

No socket outlets or switches, at all, except shaver outlets complying with BS
3456 - 202. 19: 1990 ( Battery - Powered Shavers, Hair Clippers And Similar
Appliances And Their Charging And Battery Assemblies ), and pull cord
operated switches.

The 13 Ampere socket outlets in the kitchen shall be connected on their own
individual ring main from the distribution board using 4 mm? PVC cable for the
live and neutral conductors and 2.5 mm? for the earth conductor and shall be
protected by a 30 Ampere MCB. All conductors shall complete the ring for each
circuit including the earth conductors.

If more than 8 sockets are to be installed in the kitchen, a second ring main shall
be used. In no circumstances will socket outlets installed in the kitchen be
permitted to be connected to circuits comprising socket outlets in other rooms.

Where a residence is supplied with a Three Phase supply, more than one phase
will be permitted in any one room or area provided that a minimum distance of 2
metres is obtained between any outlets on other phases.

Where switch boxes contain more than one phase, for group switching approved
barrier switch boxes may be used. The unit must be labelled to indicate that 415
Volts exists at the box.

In no circumstances will more than one phase be permitted in bathrooms, toilets
or washrooms of residence.

A 45 Ampere cooker control unit shall be installed in the kitchen, on its own
separate circuit from the distribution board and shall be protected by a 30
Ampere MCB. Socket outlets on cooker control units are not permitted.

Wiring for this unit shall be 6 mm? P.V.C. cable with 6 mm? cable for the earth
conductor.

A 45 Ampere cable connector unit suitable for use with cookers shall be installed
at low level or final connection to cooker. In no circumstances shall the cooker
be connected direct to the cooker control unit.

The cable used between the control unit and cable outlet to the cooker shall be
the same as detailed above.

Mounting Heights Of Electrical Accessories:

Lighting Switch: 1250 mm AFFL
Ceiling Fan Regulator: 1250 mm AFFL

13 Ampere Socket Outlets: 450 mm AFFL

20 Ampere DP Switch for A/C Unit: Adjacent to A/C Unit
20 Ampere DP Switch for Water Heater: 1250 mm AFFL

13 Ampere Socket in Kitchen Above Work Top: 250 Above Work
Cooker Control Unit: 1600 mm AFFL
Cooker Low Lever Connection Oultlet: 450 mm AFFL
Shaver Socket Outlet: 1250 mm AFFL
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Note 04: It must be appreciated that these dimensions are to be used only as guide but
Qat ar Gener al El ectricity & WoaldstonghfCor por a
recommended that these figures are generally adopted.

709.6 In every dining room, family room, majlis, bedroom and similar room with
general access, excluding kitchens, bathrooms, toilets and showers, sockets
shall be installed so that no point along the floor line of any wall is more than 2
meters horizontally from a socket outlet. This shall apply only to rooms of size 15
m x 15 m or smaller.

If a heater up to 3 KW single phase is installed in the kitchen it shall be
controlled from a 20 Ampere double pole switch which may also be located in
the kitchen.

Final connection to each water heater shall be made from an unswitched flex
outlet plate mounted adjacent to the heater.

When the water heater is located in the bathroom, shower room or toilet, the 20
Ampere DP controlling switch shall be located immediately outside the room.
Final connection to the water heater shall be by means of an unswitched flex
outlet plate mounted adjacent to the heater.

Each water heater shall be complete with an earthing terminal provided by the
manufacturer. The earth terminal shall be located immediately adjacent to the
live and neutral terminals. All terminals shall be housed within a suitable,
removable access cover.

Each water heater shall be a separate circuit from the distribution board,
protected by a 15 Ampere MCB. Wiring from the outlet shall be in 4 mm? P.V.C.
cable for the live and neutral conductors and 4 mm? PVC cable for the earth.

For water heater in excess of 3 KW, Qatar General Electricity & Water
Corporation A dppravar Ashbl Aabtained for each particular
installation.

Wiring from the flex outlet to the water heater shall be in three core heat
resisting 2.5 mm? sheathed butyl cable or its equivalent.

Where possible, the water heater shall be positioned as close as possible to the
controlling switch but must be a minimum of 2 metres away from any part of a
bath or shower unit. Lighting in kitchen, stairs, lift rooms and MV rooms to be by
fluorescent.

709.7 Energy Conservation Measures :

| The following types of energy efficient lamps ( Some Or All As Applicable ) shall
be used in all buildings :
Compact Fluorescent Lamps (CFL) instead of Incandescent Lamps.

Mc m

Halogen Lamps with Dimming System.
E Linear or Circular Fluorescent Lamps.
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E Light Emitting Diode (LED) type Lamps.

Te

High Intensity Discharge like High Pressure Sodium Vapor Lamps and
Metal Halide Lamps.

1 Use of CF Lamps are not insisted in premises where lighting and architectural
features should provide aesthetics or good color rendering properties like
theatres, ball rooms, television studios etc. However measures for energy
conservation shall be explored in design stages.

1 CFL should not be used in areas like toilets where the lights are frequently
switched on and off.

1 Electronic Ballasts shall be used instead of Magnetic Ballasts in fluorescent
luminaire switching circuits.

| Luminaires with energy efficient TS5 lamps to be considered during lighting
design stage for interior lighting wherever applicable.

1 Sodium Vapor Lamps and Metal Halide Lamps shall be used in luminaires for
external lighting. Timers or Photocells with manuel override facility shall be used
for external lighting controls as envisaged under clause 701.1 of this regulation.

1 Under no circumstances, the external lighting shall be kept operational between
7 am to 4.30 pm during day time.

1 Halogen Lamp Luminaires with dimmers shall be used for suitable interior task
lighting.

1 LED type exit lighting luminaires shall be used for egress indication illuminated
signs and other feasible applications.

1 Good quality CF Lamps shall be used in order to avoid or minimize the effects of
harmonic currents, better power factor and superior lamp life.

Lighting Control Systems:

1 For building with large built up area, presence detectors /occupancy sensors are
to be used in common areas like corridors and lobbies, to control switching of
lighting depending on the occupancy of respective area.

1 Presence detectors should not control the emergency egress illumination
luminaires or egress direction indicators. All emergency lights to be switched on
in the event of an emergency, as required by relevant saftey regulations.

1 Access key cards or key tags used for hotel rooms, are to be used for electrical
control activation in respective rooms thereby the room utilities will be switched
off, when the occupant leaves the room.

1 Depending on the layout of large hallways and office areas, local switching of
luminaires shall be provided.
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1 All automated lighting and AC controls shall have manuel control / bye pass
facility for specific cutomised operations.

AC Control Systems:

| Air Conditioners of capacity 5 tonne and above used for large offices and
commercial establishments, shall be controlled by programmable timers. The Air
Conditioners for IT room /server rooms and their controls or any other rooms
operational for 24 Hours a day ,shall be segregated.

1 The use of AC timer controls is optional for residential flats and villas.

Typical Comparison Of Incandescent
Lamps And CFL

Characteristics Incandescent Compact Fluorescent
Of lamp Lamps Lamps

Lamp Wattage -Typical

Average Luminous Flux

890 900
In Lumens

Lamp Life 750 - 1000 Hrs 6000 - 20000 Hrs

8 -17 Lumens 60 - 72 Lumens

Range Of Efficacy Per Watt Per Watt

710 Flood Lighting:

Areas of application of flood lighting are gymnasiums, sports arena, ware
houses, large public areas, football stadiums, outdoor activity areas, roadways,
parking lots and pathways.

For flood lighting applications requiring good color rendering properties,
luminaries with high intensity discharge lamps or high pressure gas discharge
lamps ( Example - Metal Halide Lamps ) shall be used for energy saving and
also to achieve good color rendering properties.

For applications requiring moderate colour rendering properties, luminaries with
LED lamps shall be used.

For applications such as street lights and security lighting where faithful color

rendition is considered unimportant, sodium vapour lamps ( HPS And LPS )
shall be used.
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For sporting event applications, the lighting level parameters to be considered
for design purposes Viz. LUX level, uniformity ratio, colour rendering index etc,
shall be as per the relevant international norms.

Specific brands of HID or high pressure gas discharge lamps having poor color
rendering properties shall not be used for applications where color rendition is of
prime importance. Colour rendering index from 80 to 100 are considered ideal.

Lamps with higher luminous efficacy to be selected for energy saving ,as
applicable.

(Example: Low Pressure Sodium Vapour Lamps Render Better Efficacy Upto
200 Lumens / Watt.).
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Section 08: Electric Motors, Circuits and Controllers

801 The method of starting motors shall restrict the current to limits laid down by the
Qatar General Electricity & Water Corporation iKAHRAMAARM. All motors over 1
HP shall be provided with means of automatic disconnection from the supply in
the event of excess current flow or drop in voltage of over 15%. The limits laid
down are as set out below:

1. Motors with a name plate rating of up to and includingll KW (15 HP).
2. Motors with a name plate rating of above 11 KW (15 HP).

Motors that fall within category (1) may be connected for direct online starting
with over current protection.

Motors that fall within category (2) shall not in any circumstances the connected
for direct on line starting but shall be arranged for reduced voltage starting e.g.
open or closed transition Star / Delta Starting. Auto transmission starting or other
approved arrangement.

All motors shall be rated at 415 Volts 50 Hz., Three Phase or 240 Volts 50 Hz.,
Single Phase as required. Other voltage will not be accepted.

Table 803.1 details the various insulation classes with their associated maximum

operating temperature. The minimum class of insulation acceptable for use in

the State of Qatar is ORG.asBlesae&rdnotéAdt laa
not acceptable in any circumstances. However, when specifying the class of

insulation to be used for electric motors or alternators, the actual site conditions

must be taken into consideration to determine if a higher insulation class is
required e.g. a class 6B6 motor wildl not
sunlight.

In general, motors shall be of the drip proof type and be totally enclosed, fan
cooled. Where motors are required to operate in hazardous areas or are
required for a special purpose, the design of the motor shall be suitable for this
application. The terminal box for all motors shall be weatherproof. All motors
shall be of such construction as to make the temperature as uniform as
possible in the different parts of the windings and core during operation, thus
avoiding excessive heating at any point.

All motors rated at 11 KW (15 HP) and above shall be fitted with thermostatic
control elements within the motor actuating directly the control circuit of the
motor and disconnecting it from the supply in the event of a temperature rise
exceeding limits for its insulation class.

All motors shall be on their own separate circuit and be provided with control
apparatus such as a motor starter incorporating a suitable device affording
protection against excess current in the motor or in the cables between the
device and the motor. In addition, all motor starters for three phase motors shall
incorporate a phase failure device which will automatically disconnect the supply
from the motor. These two protection devices shall be manually reset in all
cases. The different parts of each motor shall be capable of withstanding the
highest mechanical and electrical stresses to which they may be subjected
during their operation without any injury, failure or inferior performance.
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802 Motor control panels shall be fitted with an ammeter or ammeters in each motor
circuit.

803 The following tables details the type of insulation materials used, for each class
of motor construction together with its maximum winding operating temperature,
as detailed below :

803.1

Class Of Specification Of The Insulation Of The Max. Winding
Insulation Motor Windings Temperature

Cotton, Silk, Paper, Wood, Cellulose, Fibre, Etc.,

Not Impregnated Or Immersed In Oil. 90

Material Of Class Y But Impregnated With Natural Resins,
A Cellulose Esters, Insulating Qils, Etc. Also Laminated Wood, 105
Varnished Paper, Cellulose Acetate Film Etc.

Synthetic Resin Enamels, Cotton And Paper Laminates With

Formaldehyde Bonding. 120

Mica, Glass Fibre, Asbestos, Etc., With Suitable Bonding
B Substances Such As Built Up Mica, Glass Fibre And 130
Asbestos Laminates.

Materials Of Class B With Bonding Materials Of Higher

F Thermal Stability. 155
Glass Fibre And Asbestos Material And Built Up Mica With
H - . 180
Silicone Resins.
C Mica, Ceramics, Glass, Quartz And Asbestos Without 180

Binders But With Silicone Resins Of High Thermal Stability.

Isolation Of Equipment :

803.2

Note :

Any distribution board, item of plant, e.g. pumps, motor central chillers, etc.,
located in a position remote from the protective device at the origin of the supply
cable shall have a local isolator mounted adjacent to that equipment for
operational and maintenance safety. Isolation of motors other than those
employing direct on line starters shall be achieved by means of a lock off push
button or other approved means located adjacent to the motor and controlling
the starter coil.

Poly phase motors which are not part of packaged unit equipment and having
continuous rating and intended for long period of usage shall be energy efficient
motors, tested to relevant international standards like IEEE 112 - 2004 or
IEC60034 - 2 - 1.The efficiency class of the motors to be used shall be of
minimum IE2 ( High Efficiency ) as detailed in IEC 60034 - 30.

Energy efficient motors have higher performance due to key design
improvements and more accurate manufacturing tolerances. Lengthening the
core and using lower electrical loss steel, thinner stator laminations reduce
electrical losses. Improved bearings and a smaller more aerodynamic cooling
fan further increase the efficiency (2 to 8% More Efficient Than Standard
Motors).
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Section 09: Power Factor Correction

901

Every installation shall have a power factor within the range of 0.85 lagging to
unity. A Lagging power factor of less than 0.85 may be improved by the
installation of suitable correction equipment.

Where a capacitor is installed for power factor correction it must be provided
with a means for its prompt automatic discharge immediately the supply is
disconnected. This requirement shall not apply to a small capacitor, such as that
integral with a fluorescent lighting fitting. See also regulation 704.
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Section 10: Emergency, Standby Systems and Fire Alarm Installations

1000 Emergency Systems:

1000.1 Emergency systems shall, generally be provided in places of assembly where
artificial illumination is required such as buildings subject to occupancy by large
numbers of people, hotels, theatres, multi storey buildings, sports arenas,
hospitals and similar premises and in all such premises adequate illumination
shall be provided from the emergency systems to safely evacuate personnel.

All stairways, landing, exits and similar locations shall be provided with
emergency lighting. This system shall also be capable of providing  power to
essential services and equipment in hospitals, refrigeration plants, in bulk cold
stores, air conditioning systems, fire pumps, industrial process equipment where
an interruption of the normal supply would produce serious hazards, and for all
other similar functions.

1000.2 The emergency system shall have adequate and rating for the emergency
operation of all equipment connected to the emergency system.

1000.3 The emergency system shall be so designed and constructed that, in the event
of failure of the normal supply to or within the building, emergency lighting and
emergency power, where such is required, will be immediately available.

1000.4 The type of emergency system adopted shall depend upon the nature of the
occupancy and the load and one of the following systems may be provided:

1. Storage Battery:

A storage battery of suitable rating and capacity along with inverters etc., to
supply and maintain at not less than 90% of the system voltage the total load of
the circuits supplying emergency lighting and emergency power for the minimum
period of 1% hours. The system shall be complete with automatic battery
charging means.

2. Generator Set:

A generator set driven by a prime mover of suitable rating and capacity to supply
and maintain at system voltage the total load of the circuits supplying emergency
lighting and emergency power, including lifts.

Means shall be provided for automatically starting the prime mover on failure of
the normal supply. Automatic means shall also be provided for transferring from
the normal supply to the emergency supply those loads necessary during
emergency. For hospitals, the transition time from the instant of failure of the
normal supply to the emergency supply shall not exceed 10 seconds.

Note 01: Qat ar Gener al Electricity & apmavadshalGeor por at

obtained for the generator and automatic transfer from normal to emergency
supply before ordering the equipment.
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Individual unit equipment battery for emergency illumination shall comprise a
rechargeable battery, a battery means, lighting fixture and a relaying device
arranged to energise the lamps automatically upon failure of normal supply. The
batteries shall be of suitable rating and capacity to supply and maintain, at not
less than 90 % of the normal battery voltage, the total lamp load for a period of
at least 1% hours.

Note 02: In multi occupier or public buildings of more than one storey, the emergency
lighting system shall be operated from a central battery system. In all cases, the
emergency illumination level should be not less than 0.2 Lux. at floor level.

1005 Standby Systems:

1005.1 In addition to the emergency systems, due consideration shall also be given on
the selection and rating of such systems to afford standby power also to non
emergency systems during a failure of normal supply.

1005.2 For standby systems a manual or automatic change over from normal supply to
stand by supply shall be provided.

Notes: 1. In no circumstances shall there be any possibility to back feed from the
generator set to the main network.

2. Qatar Gener al Electricity & aWevalehalb@or por at
obtained for the type of change over system adapted from normal supply to
emergency or stand by supply.

1006 Specifications for Main Failure Standby Generators:

1006.1 General:

This specifications to apply to all automatic mains failure scheme for Three
Phase Generators up to 1000 KVA at 415/240 Volts, 50 Hz.

For installation in excess of 1000 KVA, Qatar General Electricity & Water
Corporati on Bhdlbéldrsitédbéfore commencement of design.

1006.2 Medium Voltage Switchgear:

2.1 The switchgear provided for use with the scheme must comply with the current
Qat ar Gener al Electricity & rédpitemantfdCor por a
medium voltage switchgear and be of adequate capacity for the total supply and
the generator.

2.2 The Air Circuit Breakers (ACB) and where applicable contactors used in

conjunction with the scheme shall be Four (4) Pole. The bus-coupler shall be
also of Four (4) Pole ACB, and of same current rating.
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2.3 Where the generator is installed adjacent to a substation and the substation
supplies only that one consumer, ACBO0s must be wused
and generators supplies.

2.4 In cases other than 2.3 above the use of contactors will be considered, but
automatic fault breaking switches must be supplied on the mains and generator
sides of the contractors. The final decision on the use of contactors will be made
by Qatar General Electricity & Water Corporation iKAHRAMAAR.

1006.3 Protection:

3.1 The protection provided on the mains circuit breaker shall be in accordance with
the Qatar General Electricity & Water Corporation AKAHRAMAAR specification.
See Section 04.

3.2 The generator circuit breaker must be supplied with over current and restricted
earth fault protection and the necessary current transformers. The setting ranges
of the restricted earth fault relay to be 10 - 40% of  the circuit breaker rating.
The over current setting range must be compatible with the generator rating.

1006.4 Instrumentation:

41 The Incoming Mains Panel Is to Be Supplied with the Following
Instruments:

1. Ammeters in each phase, using separate current transformers from the
protection circuits, scale to be appropriate for rating of the circuit breaker.

2. Reset table maximum demand indicators ( May Be Incorporated With The
Ammeters ), giving 30 minutes maximum demand.

3. Voltmeters in each phase giving phase / neutral voltage.

4.2 The Generator Panel Is to Be Supplied with the Following Instruments:

1. Ammeters in each phase, using separate current transformers from the
protection circuits, scale to be appropriate for rating of the circuit breaker.

2. Maximum demand indicators ( May Be Incorporated With The Ammeters )
giving 30 minutes maximum demand.

3. Voltmeters in each phase giving phase / neutral voltage.

4. Frequency meter scaled 45 - 55 Hz.

1006.5 Earthing:

The generator and mains supply will normally use a common neutral earthing
system and will use the earth provided by Qatar General Electricity & Water
Corporation AKAHRAMAAR. Generator neutral busbar must be fitted with a
removable link to enable generator set earth to be removed if fault occurs and
for maintenance.
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1006.6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

1006.7

1006.8

1006.9

Control Scheme:

Automatic changeover from the mains supply to the generator is to be initiated
when one of the following conditions exists for more than 3 seconds, as
detailed below:

1. Failure of one or more phase.
2. Line voltage outside nominal voltage by 15% or more.

The mains and generator circuit breakers / contactors to be electrically and
mechanically interlocked to prevent paralleling of the mains and generator.

The mains and generator circuit breakers / contactors to be manually and
electrically operated.

A control switch to be provided to give the following positions :

Auto start.

Manual starts with separate buttons for start and stop.
Test to simulate mains failure.
Off.

TN s

The above switch to be operated with the generator running without shutting
down the generator

Lamps to be provided to indicate:

1. Mains Healthy.

2. Mains ON.

3. Generator ON.

4. Generator Fails To Start.

The delay on start timer on interruption of the mains supply shall be adjustable 0
- 30 seconds period.

The delay and shutdown timer on restoration of the mains supply shall be
adjusted O - 15 minutes period.

All relays and control circuits for the automatic changeover scheme to be
mounted on a separate wall or floor in each panel ( Wall Or Floor Mounting To
Be Specified In Each Contract ). This panel may also contain the relays controls
etc for the month auto start scheme.

All internal cables to be ferruled and identified and all terminals and
connections numbered. All wiring to be loomed and clipped with straps and
cleats.

All control fuses shall be H.R.C. cartridge type.

All relays and timers used in the circuits are to be dust free plug in type to allow
for easy replacement.
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1006.10 All windings shall be tropically impregnated and the whole of the works to be
designed for operations on the very dusty environment with an ambient of 50° C
and of and humidity 80%.
1006.11 For government or public sector projects the choice of diesel generators,
auxiliary plant, switchgear, installation, connection to mains, protection, fuel
handling, civil works etc., shall require approval from Qatar General Electricity &
Water Corporation iKAHRAMAAR.
1006.12 For private sector projects the choice of diesel generators shall remain  the
prerogative of the consultants and contractors involved although approval from
Qatar General Electricity & Water Corporation AKAHRAMAAR will still be
required for the connection of mains supply.
1006.13 Cable termination at generator and switchgear must be well spaced and  of
adequate dimensions to allow for easy jointing and acceptance of the size type
and number of cables that the Qatar General Electricity & Water Corporation
i K AHR A Mrapspecify.
1006.14 Diesel fuel oil supply lines and electric cables must be segregated from each
other.
1006.15 Approval of Schemes:
All schemes must be submitted to Qatar General Electricity & Water Corporation
i K AHR A Mdér Agproval. KAHRAMAA reserves the right to refuse to connect
any non approved scheme.

1007 Fire Alarm Systems:

1007.1 M.I.C.C./P.V.C. sheathed or any other cables approved by Qatar General

Electricity & Wat er Cor por at i onmy shaKbe kded forAive alarm
installations. This applies to push buttons, bells, heat detectors, smoke detectors
associated with the installation. For control panel displays and monitoring,
P.V.C./S.W.A. cable or P.V.C. cable in galvanised conduit may be used.

Where provided, fire pumps shall be connected through a circuit breaker and
starter of relevant short circuit breaking capacity at the main switch board. Any
no volt release device fitted shall be of the automatic resetting type. See Table
No. 12 for Cable Current Rating Capacity.
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Section 11: Inspection and Testing

111

11.2

Insulation Resistance Tests:

An insulation resistance test shall be made at the incoming supply terminals of
each and every distribution board and switch board to measure the outgoing
circuits.

This test shall be made and passed satisfactorily before any completed
installation or alteration to an existing installation, is connected to the Qatar

Gener al El ectricity & Watsapply. Cor por ati

For these tests, a D.C. Voltage not less than twice voltage of the supply shall be
applied for the measurement of insulation resistance, except that for tests made
on medium voltage circuits the voltage need not exceed 500 Volts D.C.

The following shall form the installation test at each and every distribution and
switchboard:

1. Phase to phase insulation resistance.
2. Phase to neutral insulation resistance.
3. Phase to earth insulation resistance.
4. Neutral to earth insulation resistance.

These tests shall be carried out with fuse links in place, all circuit breakers
closed, and all switches and main switch closed. The resultant insulation
resistance for any of the above measurements shall not be less than 01
MW.

Where practicable, so that all parts of the wiring may be tested, all lamps shall
be removed and all current using apparatus shall be disconnected and all local
switches controlling lamps or apparatus shall be closed.

Where the removal of lamps and or disconnection of current using apparatus is
impracticable, the local switches controlling such lamps and or apparatus shall
be open.

Notice Periodic Inspection And Testing:

A notice of such durable material as to be likely to remain easily legible
throughout the life of the installation shall be fixed in a prominent position at or
near the main distribution board of every installation upon completion of the
work. The notice shall be inscribed in indelible characters nor smaller than those
here illustrated and shall read as follows:

Important:

This installation should be inspected and tested annually by a maintenance
contractors licensed by Qatar General Electricity & Water Corporation
AKAHRAMAAO, and a report on its condition obtained.
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Section 12: Thermal Insulation of Building

All Air conditioned new buildings and addition to existing building shall be
provided with insulation as mentioned in the section 12.2 and 12.3.

12.1 Definitions :

U Value (Overall Heat Transfer Coefficient): Heat transmission in unit time
through unit area of material of construction and the boundary of air films,
induced by unit temperature difference between the environments on each side.
Units of U are W/m? °C ( Btu/h.ft? °F ).

Shading Coefficient (SC) : The ratio of solar heat gain at normal incidence
through glazing to that occurring through 1/8 in thick clear double strength glass.

Window Wall Ratio (WWR) : The window wall ratio is the ratio of vertical
fenestration area to gross exterior wall area. The fenestration area is the rough
opening ie it includes the frame, sash and other nonglazed window components.
The gross exterior wall area is measured vertically from top of the floor to bottom
of the roof.

Visible Transmittance (VT) : It is the fraction of visible light transmitted through
the glazing material .

12.2 Wall And Roof Assembly Maximum U Value:

Thermal insulation material used in the building external wall/roof must not
exceed the following U Value.

Roof : 0.437 W/m?°C (0.077 Btu/h ft?°F)
External Wall : 0.568 W/m?°C (0.100 Btu/h ft?°F)

U value mentioned are maximum permitted values, designer to reduce the
overall heat transfer coefficient values by properly selecting materilals, in such a
way that materials should be available in the State of Qatar. Building materials
resistence value shall be determined as per ASHRAE Fundmametals Handbook
or approved lab test result data published by the manufacturer.

12.3 Window Requirements:

The total glass area in the building shall be reasonable to minimize the heat
transmission and solar gain through the glazing. For different Window Wall ratio,
overall U Value and Shading Coefficient of the glass assembly does not exceed
the following values.

Window Wall Ratio Maximum U value- Maximum Shading
(WWR) W/m?°C ( Btu/ft’h F) Coefficient (SC)
5-40% 3.30(0.58) 0.40.

Above 40 % 2.10(0.36) 0.35.
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For the showroom building, double galzing shall be used with maximum U value
2.10 ( 0.36 ) W/m? °C ( Btu/fth F ), maximum SC 0.6 and with minimum Visible
Transmittance 0.3.

U value shall be calculated in summer as per ASHRAE specifications. U
Value and Shading Coefficient shall be certified by the manufacturer or other
responsible party.

12.4 Compliance:

Consultant should submit U value calculation for the walls, roof and Windows for
KAHRAMAA approval. Sample building envelope compliance forms are provided
in the Appendix 04.

Buildings failing to comply with minimum insulation requirements will not be
considered for supply of electricity.

The material used for the thermal insulation shall be approved by Qatar General
Electricity & Water Corporation iAKAHRAMAAGO before being installed, and as per
the approval on the building permit application form.
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Section 13: Heating, Ventilation and Air Conditioning

All heating, ventilation and Air conditioning equipment shall serving to new
buildings and additions to existing building shall comply with following
requirements.

131 Definitions:
Energy Efficiency Ratio (EER): It is the ratio of net cooling capacity in Btu/h to
the total rate of electric input in Watts under designated operating conditions.
The total input power shall include power input to the compressor(s) and fan(s)
plus controls and other items included as part of the designated model.

Coefficient Of Performance (COP): The ratio of net refrigeration effect to the rate
of energy input .The numerator and denominator should be in same units.

Integrated Part - Load Value (IPLV): A single number figure of merit based on
part load E E R,COP,or kW/ton expressing part load efficiency for air
conditioning equipment on the basis of weighted operation at various load
capacities of the equipment.

13.2 Minimum Equipment Efficiency:

Cooling equipment shall meet or exceed the minimum efficiency requirements
mentioned in the table 13.1 to 13.3.Equipment not listed here shall comply with
ASHRAE 90.1 - 2007, 6.4.1

The efficiency shall be verified through certification under an approved
certification program or if no ceritification program exist the equipment efficiency
ratings shall be supported by data furnished by the manufacturer.

Table 13.1

Room Air Conditioners ( Window Type ) And
Split Air Conditioners i Minimum Efficiency

Minmum EER Minmum EER
. ( Btu/Wh) ( Btu/Wh)
SGILIEAT e At Outside air At Outside air e
Type Standard
temperature temperature
35°C 46 °C
Wlnd(')o\vg:/ Split - 60 ASHRAE
" ) ) Standard 16/37
All Capacities







