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4.1 Electricity parameters
w2 | T'he paramecters for clectricity supplies provided in the

Emiratce of Abu IDhabi arc defined in the Elcectricity Supply
Regulations, issucd by the Burcau.

Voltage and freguency

4.1.2 T'he nominal Voltage at 1.V shall be 230 V single-phase or
400 V thrcece-phasec.

4.1.3 T'he permissible variation from the nominal Voltage shall
be kept within + 10%6 and - 6%.

4.1.4 T'he nominal frequency shall be 50 H=.
Oles ddlala -2l
Rated service voltage (3 phase 4 wire) 415/240 V £ 6%
Neutral Solidly earthed
Frequency 50 Hz
Design fault level 40 kKA
Fault duration 1 sec

Croall Alga Il

Nominal voltage: 400/230 volt + 6%, three phase, four wire.
Frequency: S50 Hz. + 2 %

Neutral arrangement: Solidly earthed.

Installation earthing: ““TT” system as per IEC 60364-3.
Maximum prospective fault level: 50 kA (31 MVA) at 400 V
and short time duration of 0.5 s (Maximum)

(2)
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1.4 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.

Cu Sl ;\.‘JJ =rleald

303  All electrical equipment, accessories and fittings shall be designed and manufactured to operate
continuously in the electricity supply system having the following characteristics:-

Voltage 415 volts + 6 percent, 3 phase, 4 wire.
Frequency 50 Hz + 4 percent.

Neutral Solidly earthed, TT System

Fault level 31 MVA at 415 volts.

Fault duration 0.5 seconds.

Ag0 gl Ay ) Aslaall -7 il

1.1 Design standards

1.1.1 Frequency

Standard Frequency: The standard system frequency shall have a nominal value of 60 H=z=.

Operating Range: The maximum permissible frequency operating range shall be between 59.8 Hz
and 60.2H=z .The preferred operating range should be between 59.9 Hz and 60.1 H=.

1.1.2 Standard Distribution Voltages

The voltages listed in Table 1 shall be used as standard service voltages at the interface with power
customers. The service wvoltage shall be maintained within the range defined by the indicated
lowest and highest values., under steady state and normal system conditions and over the full
loading range of the system. Where two voltages are listed e.g., 400/230 V the lower value refers
to the phase to neutral voltage. All other values are phase-to-phase voltages.

Table 1: Standard Service Voltages

Nominal Voltage L.owest Voltage Highest Voltage
400/230 V' 380/218.5 V 420/241.5 V
220/127 'V 209/120 V 231/134 V
3807220 VvV 360/209 V 400/231 VvV

13.8kV 13.1 KV 14.5 KV
33kV 31.4 kKV 34.7 KV
34.5KkWV* 32.78 kV 36.23 kW
69k * 65.55 KV T72.45 kKW
Percentage Limits -5%0 +5%0
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6.2.2 The Earthing system to be used in Abu Dhabi Emirate is a
system of Earthing must be approved by the Distribution
Company. The type of Earthing system must be stated on
the Electrical Installaton Certificate and clearly labelled at
the Main Distributon Board.

6.2.3 In all cases, the necutral and Earth Conductors must be kept
separate and not connected together at the MET or at any
other point downstream from the Owner’s Connection Point.
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6.3.1 The Owner’s Electrical Installation must include a Main
Earth Terminal located close to or within the Main
Distribution Board and must be clearly labelled.

6:3:2 The Locally Earthed System (17T and the Distribution Company
Earthed System (T'N-S) shall be connected to the MET

TN-Suas ki 48y )k

A5(a) Distribution Company Earthed System (TIN-S)

Distribution Distribution
Company MNetwork
Transformer Conductors
I 1
2
I 3
N
E

—

Earth fault current
through Distribution
Company cable

Earth sheath or armour of
Distribution Company Cable
is connected to
Customers Installation

Transformer
Meutral Point Earth
Customer’s
Main
Distribution
Board
= Earth fault
Main Earth =
Earth fault current " APPliance

Terminal
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circuit protective metal water metal gas
conductors pipe pipe
consumer’s tails

LABEL (see Figure 6.5)

/

gas meter

gas
service
pipe

¥ Table 4.4(i) Earthing conductor and main protective bonding conductor sizes
(copper equivalent) for TN-S suplies

9425 CSA Line Conductor mm? 6 10 16 25 35 50 70
543.1
T:ll:'g CSA Protective Bonding Conductor 6 6 10 100 10 16 25
TTo b 48k
AS5(b) Locally Earthed Systerm (T7I)

Metwork
Conductors
1
L2

Transformer
Meutral Point Earth

Earth sheath or armour of

Distribution Company Cable
/ not connected to
o . cu

starmers Installation
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arcum protecuve  metar water metar gas
conductors pipe

consumer’s tails

LABEL (see Figure 6.5)

electricity
isolator main switch
switch

16mm?*

gas meter
LABEL (see Figure 6.5)

earth water gas
electrode service service
Pipe pipe

Note 1: An electricity isolator switch may not always be installed by the distributor.

Note 2: See Table 4.4(i) for further information regarding the sizing of the earthing conductor for a
TT earthing arrangement.

Note 3:

See 2.2.6 for requirements for consumer unit enclosures.

W Table 4.4(iii) Copper earthing conductor cross-sectional area (csa) for TT supplies

Unp! d Pr d Protected uUnp d d d

against against against against
corrosion corrosion corrosi co i
and and
mechanical mechanical
damage damage

e 16 2.5 a a 2.5

TNS-TToa b 43k

AS (<) Dibistribution Company Earthed Systexrx
wvath Locally Earthed Systerm (TIN-S and 'T7I) |

Dismibuton
Company rNetwork
Tranaformer crors
1
ez

Trar o
MNeutral Point Eantn

- o
Customers Installaton

rervsa Eartn raut
Earth tault current Infpatacon
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A5 (b)) Locally Earthed Syvstemm (T'T)

Distrioution

Earth sheath or armour of
Distribution Company Cable

/ not connected to
o N Customers Instaniation

B A==y

. Earth fault
\ Eartn fault current M ADDEanco
Maz@in Eartn
Terminal

Customer's
Earth Electrode

Insulated cable
gland

TN-C-S (PME) s )t 44 )k

circuit protective  metal water metal gas
conductors pipe pipe

consumer’s tails
LABEL (see Figure 6.5)

isolator / \
SWitch e ek J
T n [[ | Omm?
RCBOs \

= S[e[e[e[9]
: [ = 5

« oi—1olefslele]

main switch
16mm? )

gas meter

water gas
service service
pipe pipe

Note: An electricity isolator switch may not always be installed by the distributor.
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¥ Table 4.4(ji) Earthing conductor and main protective bonding conductor sizes
(copper equivalent) for PME (TN-C-S) suplies

24401 csA Line Conductor mm? 6 10 16 25 35 50 70
e B e == = e
548

CSA Protective Bonding Conductor 10 10 10 10 10 16 25

Earth Electrodes o kil qilad

a1 e 30 o8 3 ABlwa o ia IS A (TT) Ulae i alal b gl i ¢ (s (e JSH (e 9850 (AN (Alall dpaailly

(2014 ¥ A g ol gl el 5 5 olsall Aty jeSI cilyaadll aY) L £l S jilaa

6.4.2 For Premises consisting of more than one building, a Locally
Earthed System ('T"T) must be provided at each building that
is at a distance of more than 30 m from the Electricity Intake.

£l gy s B o Ul 3 3ae ) Ao shaa ¢ cliall (e pa 15 s Apadad (ladad (ha Bale ) il () 6S35
C a9 W i a3 Al g aa 300 X ae 300 X ae 300 (slia inspection pit gasd 3 s JAI i i JS a5 glal)
sl AS 5 (a Apua 4881 gay (o2 I il gl GUBY) (30 ALy 1530 i) (iSag g (i g ) LA gl J e gl (S

Usa ala gl el Sl olall b o< Sl 43Y) L (Al Awire mesh type, or structural steelwork Jéall Jaw e
(2014~ <_Ley)

6.4.1 A locally Earthed System ((I"17) must be provided at all |

Premises.

6.4.2 For Premises consisting of more than one building, a L.ocally |
Earthed System ('1"1") must be provided at each building that
is at a distance of more than 30 m from the Electricity Intake.

6.4.3 Earth Electrodes will normally comprise of 15 mm diameter
steel-cored copper rods driven to a minimum depth of 3 m.
T'he top of ecach Earth Electrode must be housed inside a
300 mm x 300 mm x 300 mm inspcction pit which is clearly
labelled and accessible for routine testing, sce Appendix
AS5(d). Alternative types of Earth Electrodes may be used
with prior approval of the Distribution Company (c.g. plate
or wire mesh type, or structural steelwork in a building).

Laglia dagd oo I 2k ¢ JBY) o Colitiena Cipmda ) (bbb o8 o ¢ (398 Lag el 500 il s3) (g il Aty
g ol eleSll s obuall 265680 el sV )MET (i (o Y1 ilal) Gubly Aliatiag ¢ (il qulad J<I ABBaal) (a9
(2014- <L)
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B80/100 1 16
200 1 50
300 1 50
400 1 7O
500 2 70
600 2 7O
800 2 70
1000 2 el
1600 2 7O

2000 2 150
2500 2 150

MNote 1:

Note 2:

6.4.6

standard Earth Electrode diameters are 8@ mm, 12.5 mm or 15 mm for
copper-clad steel, or 16 mm for stainless steel. Standard lengths are
1.2 mor 1.5 m (see also BS 7430).

structural foundations of large buildings may be used as Earth Electrodes,
see clause 6.4.8 and 6.8.4.

For supplies of 500 A rating and above, at least two
independent Earth Electrodes must be provided, regardless
of the Earth Resistance value achieved for each Earth
Electrode, and connected to the same Main Earth Terminal,
see Appendix A5(k).

(11)
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(ECC) (s &y paia) Juaga s (CPC)3 30

Circumit Farth CGomdasesctosrs (OO

CEC o sedtetees e
JoVesn—————

C CEC e e aeos
Memibde et

Laretseral Earte
[y ———

B

reome 1 COMMoN tTemminolcgy Cutside these Reguanons]) mcludes GG (Circut
Protective Conductor) and ECCG (Earth Gontinuity (Gomchsctor b in olace of
CEG mlustrated anowve. [ Ses FRegulaton 6.2 )
rote 2 for sizing of Earth Conductors refer to Sopendisx SS) S for cables up o 16
mrmE, 16 rmamE for cables up to S5 e and %anca_-e =),

Syl 1a3Y) Lugs alddiuly cral JS b 5lgd) sl ol g sial) / pad¥) ¢ sl PVC JJm pal) Bl ga goen 43k iy

o

(2014~ <l ey W gam ads sl ol 5o alaall il 5e<)

All Earth Conductors must be covered with green/
yellow PVC insulation and be securely terminated with |
purpose- made lugs or fixings.

- ol ol el sl iy 1S lapaal) dasy) L JSUL da glia Clamp aldiiads o2 1 by o ) C3lua g Jua 55 ol O g
(2014~ < ley) A5

6.5.4 The connection of Earth Conductors to Earth Electrodes
must be made using corrosion resistant clamps.
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6.5:5 Where Earth Conductors are buried below ground they
must be mechanically protected (e.g. in metal duct or pipe) |
and, where necessary, with additional tiles or plates laid
above the duct or pipe, sce Appendix A5(d) and Guidance
note G6.

Main Earth Conductor in
‘ metallic conduit 300 x 300mm

Inspection cover

DO NOT REMOWVE

| SAFETY EARTH CONNECTION

Standard safety label for
Main Earth Connections

Exposed-Conductive-Parts .43 gdSall Jua gall £ 32l

)Y Cla e e e WL ¢ B gl QD B Lay ¢ Al g il Sl Alua gal) 48 giSal) £ JaY) aran Jra s i
(2014 < ey A 5o (il sl ey 56U 5 sbaall A 5eS layaal

6.6.1 All Exposed-Conductive-Parts of an Electrical Installation,
including Appliances, must be connected to Earth wvia
Earth Conductors in accordance with the requirements of
Regulation 6.5.

LSl sbeall Al 5ol ot i) Gal 31 G2 Jaca g SV (39S i Ay g il SN ] (8 5 g2 gal) pualind) 3 s ol
(2014- < leY! A ga s s
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Distribution Boards: Exposed-Conductive-Parts
(frame, door etc)

Metal conduits, trunking, Cable Trays | at start and end of runs, at

and ladders: pulling points intersections and
inspection boxes

Switchgear: Exposed-Conductive-Parts
(frame, door etc)

Luminaires: Exposed-Conductive-Parts

Switches: Exposed-Conductive-Parts
(mounting boxes, cover plates)

Socket-outlets: Exposed-Conductive-Parts
(mounting boxes, cover plates)

Fixed appliances and machinery: Exposed-Conductive-Parts
(metal casing etc)
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Components of Earth Fault .oop Inpedance

Dstribution

ree ok
Conductors
Distnibution Company
Transtormer =
L1
L2z
3
! ~
=
=t i =] F
i il
Transformer Neutral Electncity Intake
ot Sarin x* I Circuit Breaker
G o *
S Dy - .,
EEN i ———-— -
- _ @ RAET [<>] Earth fault
- - Main Earth N Appliance
e Trrrribrant

>

Internal Earth Loop
impedance ] &
&>

Source Earth Loop
Impedance, Ze

66080 060

Impedance of Circuit phase conductor

Resistance of fault

Impedance of Circuit Earth Conductor (CEC)

Impedance of Local Earth Electrode and Main Earth Conductor 1
Impedance of fault path through Earth

Impedance of ransformer Earth Electrode and Eartn Conductor
to the transformer star point

Impedance of supply cable Earth Conductor / armouring
Impedance of network cable Earth Conductor / anmouring
Distribution Company transformer winding

Live conductor of distribution network cable

Live conductor of supply cable

Aagd ) Al gl S ) B ABS (g (B () Undl Lo glia (55 Gy L A g Ay 1) il 1) anad anancl iy
(2014~ < o) A5 (s ¢l 5o 5 olsal 2ty sl il 2aV) AU 0.4 Goaad (B Aglaad) 3 gl Skl AdIs

6.7:2

All Electrical Installations must be designed and tested

such that the Earth Fault LLoop Impedance at any point in
the Electrical Installation is of a suflicient value to operate
Protective Devices within 0.4 seconds.
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3 15.33 = =

6 7.67 3.83 1.92
10 4.60 2.30 1.15
16 2.87 1.44 0.72
20 2.30 1.15 0.57
25 1.84 0.92 0.46
32 1.44 0.72 0.36
40 1.15 0.57 0.29
50 0.92 0.46 0.23
B3 0.73 0.36 0.18

[from table 41.3 of BS 7671]

MNote 1: the abowve values are given for conductor temperatures of 70°C. As

measurements are normmally taken at room temperature the measured
wvalues must be approximately 20% less than tabulated abowve.

Note 2: the above values are used as an alternative to calculating the disconnection
time for each specific situation, i.e. MCBs will operate in the instantaneous
mode if the Earth Fault Loop Impedance value is kept below the abowve,
levels. For impedance values higher than shown above, it is still possible
to comply with the requirement of 0.4s disconnection for all Circuits in an
Electrical Installation if a check is made against the manufacturer’s time-
current performance chart.

Equipotential Bonded u&; b kil
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| 5.5.2 For an EEB system, the operating characteristics of
Protective Devices must limit the duration of any carth
fault to less than 0.4 seconds for all Circuits supplying an
Electrical Installation.
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5.5.8 It is not nccessary to provide Equipotential Bonding for
standalonce mecewallic items which:

@) do not posc any risk of providing aa conductive path
to Earth (arc isolated from Earcth):

(b) do not posc any risk of providing a conductive path to
any other Earthoed part of the Eleotrical Installatgon:

() do not posce any risk of beccoming live as aa resulo
of an cleccwrical fault in the Elccoctrical Imstalladtion
(G.c. arc sufliciently remote from any Clircuit or
Appliance): or

@) arc out of reach of any pcoerson.

[ Note: swuch iterms mayv include meral doors., window frames.
handrails, inaccessible strucrwural beams., small merallic fixings
<retr crs <o carrd bBrockors T

sl Cla gl g Sl ABIE ] g Ll g olaal) ciliuaa g Aibail) g Cial) Cilna Jia sal) & Aiinal) £ JaY) aran Jua g
(SBC 41-3.1.2 401) i) (385 i 1) 3gal) (5 gbuaial) by U

cilalbie 389 3l o gbaiall ALGY) Jaly I 80 juaal AY) Juadl) Lo g3 Aglany Bagjall & cilnsS 1) £l 3a0 Jua gt
(12 2 A gl A 5 il )5 lyaatl e il iaY1) SBC 41-3.1.2.2,(.401)

gl (s gladal) Jalu ) Adacd) g2 Aulasd) \VATARA |

Claia o i w8l Ca wSal Clama (Jie el 8 Apaeall o) 32V ases Joa s WAYAYARR
By il dgal (s sbudiall WL a5l e o)y COUISH ddled ;) Leanlil 5 olaal)
-(41-3.1.2, SBC 401) 23

Al e al W) Jeadl) Ao o Aglass 335 5al e claS Al el el dea s Y/Y/Y/N Y
A41-3 122 SRC 401) lllng [ ad 6 aeall | o ludall | alaW) L WL

Equipotential Bonding Conductorsgstia s Ml J gaal)

s s/s2
S == 16 (Mot less than 1.5 (Mot less thhanmn 4 or
see note 2) 6. see note 3)
16 =< S <= 35S 16 10
sS/sa
= Es (but Not exceeding 25)
from table S4.7 of BS 767 1] ]
Note 1: for Main Earth Conductors between Earth Electrodes and the Main Earth
Terminal of an E ical I ion. S should be taken as the cross-

sectional area of the conductors of the Incoming supply cable. For Circuit
Earth Conductors S should be taken as the cross-sectional area of the
Clircuit phase conductors.

Note 2: Earth Conductors must ahways be insulated and a cross-sectional area of
less than 1.5 mrm® must Nnot be used unless they are an integral part of a
sheathed cable (e.g. an Appliance flexible cord).

Note 3: Main EqQuipotential Bonding Conductors should be sized according to the
live conductors of the INncoming supply. but should Not be less than 6 Mmm=.
Supplementary Bonding Conductors should be sized according to the live
conductors of the circuit to which they are connected but should not be
less than 4 mm=.

Note 4: as an altermative to using the above soloction table. the sizing of Earth
Conductors and Equipotential Bonding Conductors may be calculated
using the adiabatic equation provided in the IET Wiring Regulations BS
767 1:2008 paragraph S43.1.3. This normally allows smaller sizes of Earth
Conductor to be used.

For example: 4.0 mrm® earth for 6 rmunm”® circuit conductor

D LR T et o A eeneen T i 258 s et
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5.21 Ingeneral, minimum one Main Earth electrode shall be provided for each incoming point of
supply/consumer's Main Distribution Board (MDB), within the consumer's premises. For
installations with main incomer 200A and above, a minimum of 2 earth pits shall be provided.

il 2a3Y) $l g8 A8 (pa LB oy e ) Ly S da gl IS a gl 1 08 ma 1) (a Y) aedall) o gl 3 35 Y1 gy
(2014 <) Ay 2 Sl syall 2L S

5.2.5 The main earth electrode resistance shall not exceed 1 ohm, for each incoming DEWA
supply/MDB.

5.2.6 The resistance from any point of the Earth continuity conductor to the Main Earth electrode
shall not exceed 0.5 ohm.

Lightning protection &) s<ll aila
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6.8.1 Lightning protection systems must be designed, constructed
and maintained in accordance with BS EN 62305.
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6.8.2 Where practicable, a minimum distance of 7 m must be |
provided between lightning protection Earth Electrodes
and the Electrical Installation Earth Electrodes.
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6.8.3 Surge protective devices must be used at the Connection
Point for Premises with a lightning protection system. These
shall be installed typically at the Main Distribution Board.

5.2.8 The lightning protection earthing shall be separate from the earthing of the incoming DEWA
supply/MDBs and shall not be interconnected and a minimum distance of 7 meters shall be
maintained between the earthing inspection pits.
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6.8.4 T'he use of structural steel in place of, or in connection
with, lightning down conductors is not permitted unless
approved by the Distribution Company. Where such
approval is given, provision must be made for regular testing
of the structural Earth system from roof level to ground
(e.g. via a separate test cable installed through the building).
Structural foundations or piles may be used as lightning
Earth Electrodes if sufliciently separated from the Main

Farth Flectradees and swhere inanectioonm / tectino mainte are
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6.9.1 Functional Earth Conductors may be required for purposes
such as, but not limited to, radio frequency noise reduction,
filters for computers and other equipment with high earth
leakage currents.
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A5 (K Miain Earth Conduactors (IMEC) amd
Clircuwit Earth Conductors (CEC)

CEC bo Swilcies e
Arocesscries

= L
PO - 1]

ot 1 comrmon  terrminology (outside these Regulations) includes PO [(Circwuit
Protective Conductor) and BSOS (Earth Continuity Conductor ) imn place of
CEC lustrated abowe . [ sas Regulaton 6.2 )

MNobe 2

for sizing of Earth Conductors refer to Appendic A5)) (S for cabdes up o 16
mirreE, 16 rmem? for cables up to 35 rmerys and %ancrue =),
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Prospective Fault Current

4.1.8 T'he maximum three-phase Prospeoective Fault Current
at I.V shall be 46 kA (1 second) at the L.V busbar of the
Diistribution Company’s HV /LN substation, or 30 kA
(1 second) at a L.V feeder pillar, or 25 kA (1 second) at a
I.V scrvice turrct or such lower valuce as otherwise agreoed
between the Distribution Company and the Ownenr

iy .l ) el Aranall colanal) sl ¢ (A 1 Undd) 50a) jusal 5LS 40 98 Lo AN Adaaall JAN Uadl) asanalt (s giua
(2014- < ol A s (23 o 56 5 sbaall Ay S il apail

The nominal electric supply voltage from DEWA (IEC 60038) is 230 / 400V = 10%, 50 HZ,
3-phase, 4-wire with separate neutral and protective conductor (generally metallic armour of
the DEWA service cable).The neutral is solidly earthed at DEWA's substations and shall not be
earthed elsewhere in the consumers’ electrical installations. The design fault level within the
substationis 40 KA (fault duration 1-sec), except for fuse protected equipment / circuit.

Overload and short-circuit protection sl i s 41 33 Jaadl (e 4ilaal)

%

) B aall Cunlia JSy Bias 0685 Gl g ACB 3 MCCB £ 530 (3 Jua¥) Adais (8 i ) 3 ilal) adald () 65 (0 g
Jaiaal) Jaad)

wireable fuse links gaw¥ donliall 5 gl Aol gy ualll il ga g B3 3N Jlaa¥) (e @8 ISy il gal) asan dlaa g

(2014~ Y1 52 (o sl oSl 5 olaall Al 5ol el 42

be of MCCB or ACB type and adequatcely rated for the

5.2.2 TThe main circuit-breaker at the Connection Point must
maximum Prospective Fault Current.

and short-circuits by suitable devices. Replaceable or

5123 All Circuits must be individually protected against overloads
re-wircable fuse links are not permitted for this purposec.
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Resicdual Current Devices with aa residual current rating of’
30 mA and complying with BS IEN 61008 and BS 11.C 1008
may be uscd as a means of supplemoentary protection against
Dircct Contact. However, RCIIDs may not be usced as the sole
means of protection against Dircct Clontact i.e. once of items
(a1) to () above must be used in additon to RCID protection.

[/ Note: RCI devices with a residual current rating above 30 mA
are notr considered (o provide adequate protection against DDirect
Conract bur may be used to provide prortection against Indirect
Contactr — see Regulation 5.4. It showuld be noted thart RCD devices
do nor protect against electric shock berween phase conductors
or berweern phase conductors and newtral.l
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For Final Circuits, ELLP devices must be of the RCD type
whereby the device will trip if the vector sum of currents
carried by the phase and neutral conductors is above a
preset value, sece Guidance note G5(c¢). Voltage-operated
carth leakage devices (ELLCB) are not permitted.
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For domestic Premises the residual current rating for RCDs
must be no greater than 100 mA for Final Circuits supplying
fixed equipment (e.g. lighting and air conditioning) and no
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« Provision of additional protection by RCDs/ ELCBs having rated residual
operating current (IAn) not exceeding 30 mA
1. For circuits used to supply mobile equipment not exceeding 32A rating
for use outdoors
2. For all socket-outlets of rating 20A or less, unless exempt
3. For cables concealed in walls at a depth of less than 50 mm

4. For cables concealed in walls/partitions containing metal parts regard
less of depth
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A | For domestic Electrical Installations, all single-phase plugs
and socket-outlets must comply with BS 1363 and be fitted
with a switch. The use of any other type of single-phase
plugs and sockets-outlets, such as BS 546 (3 round pins) is
not permitted.
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A current demand of 13 Amps shall be assumed for each 13 Amp. switched socket outlet circuit.
A minimum of 200 Watts per point may be considered for each 13 Amps. Switched socket-
outlet, installed for general utility purpose, other than kitchen. All twin socket-outlets shall
be considered as two separate socket-outlet points, kitchen area may need separate circuits.
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A current demand of 15 A shall be assumed for each 15 A switched socket-outlet circuit. ‘
However, for general purpose utility socket-outlets, an assumed load of 1000 Watts per
socket-outlet installed in commercial and industrial premises and 500 Watts per
socket-outlet inresidential premises may be permitted. ‘
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5.2.18 SOCKET-OUTLETS IN DOMESTIC AND COMMERCIAL INSTALLATIONS

In domestic and commercial installations, only double pole switched socket-outlets 13 A 3 pin flat
type to BS 1363 shall be used.

A radial final sub-circuit may be installed to serve a maximum of six socket-outlets in rooms other
than kitchen and controlled by a 20 A circuit-breaker in the distribution board.

A ring final circuit formed by looping into every socket on the ring all three conductors (phase, neutral
and earth continuity) commencing and returning to the same way in the distribution board, may serve
a maximum of 10 socket-outlets in rooms other than kitchen, no spurs shall be connected to a ring
circnit A rina ciretniit chall he eontralled hv a 30 A rircriit-hreaker
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7.2.3 A maximum number of 8 outlets will be permitted in any room and the ring circuit will not extend
outside one room
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A kitchen shall have its own ring final sub-circuit for socket-outlets; no socket-outlets in other rooms
shall be connected to it. The ring may serve a maximum of six socket-outlets in the kitchen and
controlled by a 30 A Circuit-breaker. If additional socket outlets are required, a second ring shall be
installed.
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No socket-outlet shall be mounted within 2 m of any tap, sink or basin in a kitchen.

770-3 In bath room, kitchen and other places where water is regularly used, no lamp holder within 2.5
metres of the floor shall be within 2 metres of any taps, pipes, bath, basin or sink, unless it and the lamp are
totally enclosed in a fitting of all insulated construction and the lamp-holder is of the heavy duty porcelain ‘
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719 Socket-outlets in kitchens must be positioned at least 1 m
away from sources of water (e.g. sinks, basins, filter units,

supply taps).

7.2.8 No socket outlet shall be mounted within two meters of any tap, sink or basin, in any kitchen,
cloakroom, etc. without the special approval of Qatar General Electricity & Water Corporation
“KAHRAMAA” in each case. Socket outlets shall 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.
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7.1.9 No socket-outlets shall be installed in a bathroom except for
a socket-outlet complying with BS EN 61558-2-5 (shaver |
socket-outlet including a safety isolating transformer).

(43)




All lighting 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.

HINT: No socket outlets shall be permitted in bathrooms, shower rooms, or toilets Only
weatherproof IP 66 C/WRCBO protection and cover shall be used with special approval as per

| provided technical justifications.

760-2 No socket outlet shall be mounted in any bath room except for shaver socket outlet.
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13 Ampere switched socket outlets installed in rooms other than kitchens shall be connected

7.2
using the ring main principle with a maximum of 10 Nos.
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Each ring main shall be connected to its own circuit on the distribution board and shall be

122
protected bv a 32 Ampere MCB.
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2N T Sockct-outlets for normal use Mmust be positionoed at o staandard

hcight of 300 mm or 450 mm above floor level or 100 mm
above work surfaces, sce Appcoendix A16. Where required,
low level or skirting height may be usced (c.g. in oflices) at
2 minimum of 100 mm above the floor level, and wheoere
adoequate precautions arce taken against damage. Access for
limited ability persons must be given duc consideration in
such cases (c.gz alternative sockoect-outlets provideaoed).

7.7.8 Mounting Heights Of Electrica Accessories from bottom edge:

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 Outlet: 450 mm AFFL

Shaver Socket Outlet: 1250 mm AFFL

9.8 MOUNTING HEIGHTS OF ACCESSORIES

The mounting heights of lighting accessories commonly used in electrical installations shall be as
follows:

Lighting switch 1250 mm above fixed floor level
Ceiling fan regulator 1250 mm above fixed floor level
20 A D.P. switch for water heater or A/c units 1250 mm above fixed floor level
Shaver socket-outlets 1250 mm above fixed floor level
13 A switched socket-outlet for general purpose 450 mm above fixed floor level
13 A switched socket-outlet in kitchen 250 mm above work top
Cooker control unit 1600 mm above fixed floor level
Cooker low level connection outlet 1000 mm above fixed floor level
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Mounting height for Accessories and
socket-outlets

Note:

Controied by Soubie poie

mounting height may be varied for special crcumstances such as access
for disabled persons or children. etc.

[seeclauses 7.1.7. 7.1 . 9 and 7.2.5]
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7.1.10

(2014- <Ly

The minimum number of socket-outlets for domestic
Electrical Installations is given in Appendix Al5.

Kitchen:

13 A switched socket-outlets
(worktops)

Minimum 2 double. plus every 2 m of
worktop

13 A switched socket-outiets
s )

Minimum 1 single, plus as reqQuired for
free standing Appliances (e.g. fridge)

Connection points

(for washing machine, dryer etc)

Minimum 1, plus as required for number
of items installed (flex outlets or socket-
outiets)

Cooker control unit
Gf fitted with an integral

1 (see note 5)

socket-outiet)

Bedrooms 3 double
Lounge or dining 4 double
Hall or corridor 1 double

Bathrooms

only BS EN 61558-2-5 shaver socket
(if required)

Note 1:

Note 2:

Note 3:

Note 4:

Note S:

n general., double socket-outiets should be used n preference to single
socket-outlets wherever possibile.

socket-outiets should be cornveniently located to avoid the need for extension
and s (which introduce risk of overheating and fire).

1S5A BS 546 socket-outiets are not permitted in domestic premises (see
clause 7.1.1).

the maximum number of socket-outlets on a Circuit is not limited and is
dependent on the load supplied, the wire size and fioor area served (see
Appendix AS(H and Guidance note G2).

for Blectrical Installation with a potential use of gas cookers,. a provision
for socket-outiet should be provided alongside the cooker outiet for the
purpose of electronic ignition.

(Ll (22 358 aal 16 dawy adald aa o 2.5 Al A1 a3y <) 9 2000 <ils da g a9 8 U0 B 03 JSI a8 Jaal)

G.4.16.1

a) maximum load per circuit of 2,000 W;

b) minimum circuit wire/EEC size of 2.5 mm? LSF
copper, with maximum circuit breaker protection of

16 A.

Lighting and small power circuits
All lighting and fan circuits shall be installed as follows:
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T’he table below should be used as a guide forsizing the Final Disuribution

Board only.
e sum of wattage of all Luminaires or assume 100 W
for each lighting point (note 1)
Lighti e chandelier lighting point — SO0 W
oo e lamp wattage plus losses of associated control
gear such as ballasts and capacitors for fluorescent
lighting (note 2)

13A socket-outlets

—{or general uss for e 200 W each (note 3)

the connection of

portable Appliances)

13A socket-outlets/

flex outlets and

industrial socket- e actual rating of Appliance

outlets — (fixed

Appliances)

Water heater e 1,500 W or actual rating of Appliance

g. " e 1,500 W each or actual rating of Appliance

dryer, dishwasher

Cooker e 3,000 W plus the largest ring or actual rating

Fridge e 300 W or full rating of Appliance

Motors (e.g. lifts) e actual rating

e split air-conditioning units — full rating

Air Conditioning e window air-conditioning units — full rating

e central a/c units — full rating

Note 1: where the Connected Load of a Luminaire is less than 100 W, then the
design of the lamp holder associated with that Luminaire must only permit
the insertion of this type of lamp. The Connected Load in this case should
be the highest actual lamp wattage that can be accommodated by such
lamp holder or that the control gear can deliver.

Note 2: where no exact information is available, the lamp wattage must be multiplied
by not less than 1.8.

Note 3: if the Connected Load on socket-cutlet Circuits are known then the
designer may choose to use specific values. For example, in an office
building where the socket-outlet Circuits comprise of business machines
each rated at 150 W, then the demand of each socket-outlet point will be
counted as 150 W.

Note 4: standby loads should not be considered when sizing the Final Distribution

Board. For example, where three pumps are configured with two run and
one standby, the standby pump load should not be included in sizing of
the Final Distribution Board. In such cases provision for interlocks must be
provided to prevent operation of all pumps simultaneously.
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Table No. A

Current Demand to Be Assumed For Poifits of Utilisation

Points Of Utilisation Of Current

Using Appliance

Current Demand To Be Assumed

Lighting

13 A socket-outlets- (for general
use for the connection of portable
Appliances.

13A socket-outlets/ flex outlets and
industrial socket outlets - (fixed
Appliances)

Water heater

Washing machine, dryer, dishwasher
Cooker

Fridge

Motors (e.qg. lifts)

Air Conditioning

1200 W each 1 TON refrigerant

*  Sum of wattage of all Luminaries or assume 50 W for each lighting
point.

¢ Chandelier lighting point - 200 up to 500 W as per the designed
number of lamps.

* |amp wattage plus losses of associated control.
Gear such as ballasts and capacitors for fluorescent Lighting.

100 W each

Actual rating of Appliance

1,500 W or actual rating of Appliance
1,500 W each or actual rating of Appliance
3,000 W or actual rating

300 W or actual rating

Actual rating

Note 01: If the actual Connected Load. Connected Load on socket-outlet Circuits are known then the
designer may choose to use that specific values.

Note 02: Standby loads should not be considered when sizing the Final Distribution Boards and the
desianer to ensure that interlock to be provided.
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Protective device Rating (A) Circuit type Load (A)
BS 60898, BS 61009, BS 88-3, BS 88-2 32 Ring final circuit 26
Bssose s ughisg 5
BS 60898, BS 61009, BS 88-3, BS 88-2 6 Lighting 5
|BSG0898,BS61009,8585:3,65882 10 Ughng 8
BS 60898, BS 61009, BS 88-3, BS 88-2 16 Lighting 12.8
BssoseEsses s Redal 5
BS 60898, BS 61009, BS 88-2 6 Radial 5
(Bscosom BsEl009,BSEB2 10 Radel 8
BS 3036 15 Radial 14.6
|BSG0898,BS61009, 85862, 85883 16 Radiel 146
BS 60898, BS 61009, BS 3036, BS 88-2, 20 Radial 16
BS 88-3
‘Bscosss Bsei009,BSEE2 25 Redol 20
BS 3036 30 Radial 26
(BS608%8, 8561009, B5882,65883 32 Redel 26
BS 60898, BS 61009, BS 88-2 40 Radial 37

¥ Table A1  Current demand to be assumed for points of utilisation and current-
using equipment

Point of utilisation or current-using Current demand to be assumed
equipment

Socket-outlets other than 2 A socket-outlets Rated current

and other than 13 A socket-outlets

See note 1

Lighting outlet Current equivalent to the connected load, with
See note 2 a minimum of 100 W per lampholder

Household cooking appliance The first 10 A of the rated current plus 30 % of
the remainder of the rated current plus 5 A if a
socket-outlet is incorporated in the control unit
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7413 Three-phase socket-outlets must be connected on individual
Radial Circuits.
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4.2.2 Minimum Size of Conductors

The minimum size of conductor used for lighting circuit shall be 2.5 mm? and 4 mm? for utility

socket.
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7.1.14 For outdoor, damp or wet areas (e.g. water pump rooms,
outdoor water coolers and drinking fountains) socket-
outlets must be of the weather protected type (IP55) and

| incornorate a 30 mA RCD. see Guidance note (G7(¢).

G7(c) Weathes protected countdoors socket—-ounntletrs

ess ther or
outiet with I0mA RCD
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Flex-outlets (with switch and fuse) complying with BS 1363
may be used in place of socket-outlets for fixed Appliances,

see Guidance note G7(m).

G7(xn) Flex-outlets

- M-
S

Flex-outiet
(with switch and fuse)

> D I > D
S —)
Flex-outiet piate
Cwith fuse)

Flex-cutiet plate
(without fuse)

(camdl A5 A 5ol o) dasy) L3 ) gaulal) (i (A QALY 0y 0 gl Bplda) il g3 S (1 ST paand s ¥

703-5 Not more than three lighting circuits or two socket circuits

shall be bunched in the same conduit.
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5.6.3 All mechanical equipment should be provided with a
means of isolation close to the equipment which can be
locked and kept under the control of the person performing
maintecnance. T'his isolation must be effective on all phases
and ncutral of the supply, must be clearly marked and must
be located in an casily accessible position, sce Guidance
note G9.

5.6.4 Water heaters, air-conditioning units, fan-coil units, motors
and other similar items must be provided with double pole
isolation (or 4 pole isolation for 3-phase items) to ensure safe
access for the purpose of maintenance and repair.
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All socket-outlets, flex outlets or other connection point to an
Appliance or other clectrical equipment must be provided
with a switch as a means of isolation. Such switches must be
provided with a ncon indicator where it is desirable to have
a visual indication of the presence or absence of power (e.g.
fridge, gas or smoke alarm, and water heater).

In addition to the above, emergency switching (e.g. push-button
switch) must be provided for moving machinery which may
require immediate switch off” from the supply in the case of an
accident or other situation to avoid Danger. Such equipment
may include large motors, ventlaton cequipment, industrial
machinery, ctc. Emergency push switches, must be clearly
marked and must be located in an casily accessible position,

sce Guidance note (GG9.

il 2a3) (BS EN 60669).dhall Jal 5o (0 dpana ilia aladiiad caag ¢ Al (hlial) gf A i) a8l gall duailly
(2024~ ey g ada sl el 5 g olall 25l 1S

1.2.2

For outdoor locations, damp or wet areas, weather-protected

switches must be used (BS EN 60669).
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7253

Wall-mounted switches must not be installed in bathroomes,
shower rooms or other locations where normal body
resistance is reduced due to the presence of water. In such
locations, ceiling mounted cord-pull switches may be used
or wall-mounted switches may be used outside the room.
Wall-mounted switches may be used in kitchens but at least
2 m from a sink or other source of water.

(755-4x1 <y <)

7.41.8 Switches controlling light fitting, water heater, etc. shall not be installed in bathroom. In
kitchen and in situations where water is regularly used, switches shall not be mounted within
2 metres of any water tap, wash basin or sink. If this is not possible ceiling mounted insulated

7.41.9

cord operated switches shall be used.

No socket-outlet shall be mounted within 2 metres of any water tap, wash basin or sinkin a

kitchen. Socket outlets shall not be installed in bathrooms.
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755-4  In bath rooms all switches shall be of the ceiling mounted cord operated type if located inside.

Otherwise, switches shall be located in an accessible position outside the bath room and immediately
adjacent to the door.

760-3 No socket outlet shall be mounted within two metres of any tap sink, basin in any kitchen,
cloakroom, etc., without the special approval of the Engineer in each case. Except where otherwise
specified, all socket outlets shall be mounted 30 m above the floor or work bench where apparatus
specified will be used. Socket outlets shall 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.
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124 For areas with higher-than-normal risk of fire or explosion,
gas-sealed switches must be used (BS EN 60079). For |
example, in gas storage areas, battery rooms, etc.
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120 T’"he normal mounting height for switches shall be 1.3 m
from floor level. Other mounting heights may be used
where there is a specific need, such as, but not limited to,
the prevention of access by children or the requirement for
access by disabled persons.
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All lighting switches, D.P. switches of air conditioning units & water heaters, ceiling fan
regulators, shaver socket outlets, etc., generally used in the electrical installation shall be
mounted at 125cm from the finished floor level.
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7.2.6 Switches with neon indicators must be provided for
Appliances such as water heaters, air conditioning units,
cookers, fridges and freezers, where a visual indication of |
the presence of power is desirable.
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7.3.1 Each fan coil unit in a central air condifioning 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? PV.C. cables
for the earth and shall be protected by 20 Ampere circuit breaker.

Spur outlets
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.2.7 Double-pole switches must be provided for water heaters,
air-conditioning units and other fixed Appliances operating
with or near water supplies.
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7.3.2 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 outlet. These two accessories
shall be mounted adjacent to each other in separate boxes or in a combined box.
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A15 Amp switched socket outlet shall be provided for room air-conditioners (window type) to
connect units only with cooling capacity up to 18000 Btu/hour. Double pole switch, of

appropriate rating, with flex outlet mounted adjacent to the unit shall be provided for control
of other room air-conditioning units.
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5.2.16 CONTROL OF AIR CONDITIONING UNIT /PLANT

Every room air conditioning unit shall be controlled by a double pole switch with flex outlet mounted
adjacent to the unit. The switch shall have a rating of 20 A for unit with cooling capacity up to 24000

BTU and 45 A for larger units. The switch shall be connected to a separate final sub circuit from the
distrihiition hoard

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.
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Breaker rating and wire size for the air conditioning unit is to be selected as per the connected
load of the appliance, subject to minimum 20 Amps with 4 sq. mm circuit wires.

Each 20 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 4 mm? PV.C. cable for the earth conductor
and shall be protected by a 20 Ampere MCB.

switch fused spur unit
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7.2.8 Cooker control units (isolators) for domestic Electrical
Installations must comply with BS 4177. The use of
cooker control units with an integral 3-pin socket-outlet
is prohibited except where the Final Circuit supplying the
cooker control unit is protected by a RCI) with a residual
current rating of 30 mA, in accordance with clause 5.4.8.

W o ol ey sbaall Bl gl lapnaill Aa) sal (Ala 30 csiaall) aa RCD/ELCB4an! 32 433 cooker (8 aSadll 3aa g
(2014~ <)

Use of cooker control unit incorporating a general purpose socket - outlet shall be avoided, to
allow grouping of socket-outlet circuits in separate 30 mA RCD/ELCB section.
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| Cooker control unit shall comply with BS 4177 comprising main switch with 30 A rating, an auxiliary
switch 13 A rating and a 13 A socket-outlet to BS 1363. Larger ratings may be used (where required
‘ for hiah consumption cookers) provided sufficient overload protection is provided.
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7.7.6 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.

Cable connector unit
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611  The following degree of protection against earth leakage shall be provided throughout the electrica
installation.

Maximum 10 mA trip rating - for under-water lighting.

Maximum 30 mA trip rating - all socket outlets and domestic apparatus.

Maximum 300 mA trip rating - lights

Preferably 300 mA and maximum 500 mA trip rating - all other apparatus and equipment such as A/C
plants. lifts. pums. etc.
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13 A switched-socket outlets 30
Water heaters 30
Kitchen fixed Appliances

(e.g. washing machine) =4
Domestic water pumps 30
Swimming pool pumps, or jJacuzzi 30
Underwater lighting SELV only
General fixed lighting (except in 100
bathrooms and swimming pools)

Floodlighting 100 - 300
Window or split type air-conditioning 100
Air handling, a/c fan coils etc 100
Central or package a'c units 100 - 300
Imigation pump 100
Electric Cooker 30
Industrial machines etc 100 - 300
Elevators, escalators, lifts 300 - 500
Meon signs 300
School areas (e.g. laboratory for 10
children)

ﬂM"m ntake) See Note 4

Mote 1: where two values are indicated, the higher value is allowed only where the
eguipment is not normally accessible to any person.

Maote 2: all Final Circuits in a bathroom (including lighting, but excluding FCUs in
a celling void) must be provided with 30 mA RCD protection. See clause

9.3.2(a).




Table 1: Additional Protection by RCDs

Oles Addalad Al <l s Al Ay B

Installation and Equipment Type

Maximum Operating Current

Under water lighting

10 mA

Day-care and Kindergarten for children under 5 | 10 mA

years
Education and training facilities 30 mA
Socket-outlet and apparatus circuits 30 mA

Individual domestic, residential or multi-storey | 30 mA

installations

Industrial and commercial installations 30 mA
Cooker (socket connected) 30 mA
Circuit supplying luminaires and lighting 30 mA
Street lighting and furniture 30 mA
Indoor Floor and ceiling heating units 30 mA
Portable or transportable equipment 30 mA

sites

Al final sub-circuits on a construction and building | 30 mA

supply

All final sub circuits of agricultural and horticultural | 30 mA
installations

All other damp and wet conditions as per Section | 30 mA
121

All mobile installations at least every socket outlet | 30 mA

Electric wvehicle charging stations at every
charging point

30 mA Type B

Agricultural and horticultural installations-main
circuit

100 mA

Temporary electrical installations

100 mA type S (i.e. with delay to minimise
nuisance trips)

NOTES:
7. Portable equipment used in construction shall also have additional requirements as per Section
710.

2. For electric vehicle charging points., type A

RCDs may also be wused in conjunction with

appropriate equipment that can detect and disconnect for d.c fault current above 6 mA.
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7-2.9 Flexible cables from switches or isolators to fixed Appliances
(such as water heaters, cookers, etc) must be adequately
rated and securely fixed with a purpose-made flex outlet
plate (which may be integral with or separate from the
switch or isolator unit), sce Guidance note G7(m). |
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5.2.15 CONTROL OF WATER HEATERS

Water heater up to 3 kW shall be controlled by a 20 A double pole switch, final connection to the
heater being made from a flex outlet plate mounted adjacent to the heater.

The control switch for heater installed in a kitchen, may be located in the kitchen. But for heater
installed in a bathroom or toilet it shall be installed immediately outside the bathroom.

7.9.1 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.

Clka (e (Clan 2/1) il g 51S 0,37 (hin Al gl 5 a8l <l ghal) dgala olall cliuzae ilS jaa ey (B aSadll aay
S 5 Aa3Y) 5 A £ g e Ay BN Juclag el 5 Amy Jgaly 420924l 13 dawspur with pilot light
(7-4-2 X kb A1 52l 40, o<l

7.4.2 All single phase water pump motors with a rating of up to 0.37 KW(1/2 HP) 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.

2l S S Aaay) el 13 Aaa ) 98y 3930 9 Juabia yaal 13 dacufuse spur unit ¢ gedaall 3kl 7 g ja B aSal)
(7-5 2 ki Al

7.5 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.
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905-3 Storage water heaters upto3 KW may be connected to the single phase and neutral supply. Storage
water heaters over 3 KW shall be suitable for connection to the three phases.
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V¥ Figure H6 Height of switches, socket-outlets, etc.
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9.8 MOUNTING HEIGHTS OF ACCESSORIES

The mounting heights of lighting accessories commonly used in electrical installations shall be as
follows:

Lighting switch 1250 mm above fixed floor level
Ceiling fan regulator 1250 mm above fixed floor level
20 A D.P. switch for water heater or A/c units 1250 mm above fixed floor level
Shaver socket-outlets 1250 mm above fixed floor level
13 A switched socket-outlet for general purpose 450 mm above fixed floor level
13 A switched socket-outlet in kitchen 250 mm above work top
Cooker control unit 1600 mm above fixed floor level
Cooker low level connection outlet 1000 mm above fixed floor level
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13 Amp switched socket 45 Amp cooker control unit 20 Amp double pole switch
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¥ Table H7  Minimum number of twin socket-outlets to be provided in homes

Room type Smaller rooms Medium rooms  Larger rooms
(upto12m?)  (12-25m?)  (more than 25 m?)

Locations containing a bath or
shower

Note: With certain exceptions, all socket-outlets are required to be protcted by a 30mA RCD in
accordance with BS 7671 (IET Wiring Regulations).

Thanks to Electrical Safety First and the Electrical installation Forum.
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2.3 Lighting Circuits will normally be fed from 6 A, 10 Aor 16 A
MCBs from a Final Distribution Board.

Juaial) Jaadl g Lgaldiiand alsn A rsliaal) Cisiaal s £ 539 ¢ W b g3 31 pall Juai) Jalhs aand (88 g 5pla¥) yil ga 58 Syand oy
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1232 The rating of lighting Circuits shall be sclected in
accordance with the number of connection points to be
supplied, the type and rating of LLuminaires to be used and
the Connected Load for the Circuit. A standard method of
calculating Connected Load is given in Guidance note G2. |
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The table below should be used as a guide for sizing the Final Distribution

Board only.
» sum of wattage of all Luminaires or assume 100 W
for each lighting point (note 1)
Lightin + chandelier lighting point — 500 W
gnhting * |lamp wattage plus losses of associated control
gear such as ballasts and capacitors for fluorescent
lighting (note 2)
13A socket-outlets
— (for general use for

the connection of
portable Appliances)

200 W each (note 3)

13A socket-outlets/
flex outlets and
industrial socket-
outlets — (fixed
Appliances)

actual rating of Appliance

Water heater

1,500 W or actual rating of Appliance

Washing machine.
dryer, dishwasher

1.500 W each or actual rating of Appliance

Cooker

3.000 W plus the largest ring or actual rating

Fridge

300 W or full rating of Appliance

Motors (e.g. lifts) = actual rating

split air-conditioning units — full rating
window air-conditioning units — full rating
central a/c units — full rating

Air Conditioning

192000 293 503 < Jaa bl ale (S i) da g e BslaY) i) 93 gaed S S5 g
80l adaldl laa ol as (ECC) 2.55q.mm PVC CU oY) Juaga s /5 slall éblud (ulial A aad) 068 o
Ua ja A bl 508 JLAA) Al Al 13) ¢ Aa g ya Al g dgale Bplia) Al JS g 100 08 S8 Y Le JLieY) A Mg, 16

- ) g 3 el 5l 5 olsall A Sl lapaail Aa3Y) g luaall Ja) g (e B pa 1.8 Jlahay Ay slil) rauliaall anlli al B avenall
(2014

All lighting and fan circuits shall generally be installed with maximum load per circuit within
2000 watts. The minimum size of the circuit wires/Earth continuity conductor (ECC) shall be
2.55q.mm PVC CU with maximum circuit breaker protection 16Amps. A minimum of 100watts
shall be considered for each normal lighting & fan point, if light fixtures are not selected at the
design stage. Fluorescent lamps may be assessed as 1.8 times the lamp watts.
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5.2.17 LOAD ON LIGHTING CIRCUITS

The loading on lighting circuits in domestic installations shall not exceed 1500 W per final sub-circuit.

(7-1-1 33 i 25 el byl oS el 2a)B 013 ST )9 1800 (o) ol sy BoLBY) il 93 e 8 5

7.1.1 All lighting circuits shall be installed with a maximum loading of 1800 Watts per circuit.

Circuit Breaker Main Conductor Earth Conductor Max. Loading Of
Capacity ( Ampere ) Size mrn2 Size mm2 Circuits ( Watts )
05 ‘ 1:5 1.5 600
10 1.5 155 1200
15 | 2.5 2.5 1800

Al gl G Aald Alie Madl aall cild Bpliay) (pa W & gl dua il Belial o (s giad (A1 i gal) Juas callay a8
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Switching of Circuits containing discharge lighting or
other lighting with high inductance may require special
consideration due to high switching voltages that may
occur. In order to accommodate the switching voltage in
discharge lighting Circuits, the rating of the switch shall be
suited to the conditons expected and shall not be less than
twice the load current.

au BS 559, diual gall ga dalall Gl 2315 (DY) g dleall Gl 2 Y Lardiual) SpLiay) ciliBY sl g apanai (3155 o i
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The design and construction of lighting signs used for
publicity, decorative and general purposes (such as ncon
signs) must comply with BS 559. High voltage discharge
lighting is to be provided with an emergency isolation
switch which must be clearly marked and located in an
casily accessible position.

~l
2
3]
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13.7 All Luminaires must be connected to Final Circuits using
a ceiling rose or other purpose made connection point and
not directly to such Circuits. Where cables are run within
Luminaires, they shall be of the heat resistant type, or

7.1.7 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.

Figure 7.1.7

Batten lamp Holder Heat Resistant Sleeve

Heat resistant sleeve required for
high temperature connections

[ see clause 7.5.17 ]

Clearance SOmm to front
cover of wall face unless

rried out in galvanised - -
postir Wall Light Connection
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Fixed conduit

Coeili rose for change
rg:m to flexible

wiring system, rose

mounted directly owver .

Luminaire to allow access

[

Earth lead to conduit box

Heat resistant flexible
cable connection to
Luminaire

[P _‘I‘ ’\ Flexible cable

Recessed downlight plasterboard ceiling

7

c:lamp on Luminaire

Plasterboard ceiling
with timber backed support

Earth lead to conduit boo

Fixed conduit

Ceiling rose for change
from ficed to flexible
wiring system

[

Recessed downlight suspended ceiling

B (S ¢ AN aag trunking 4

Luminaire J

Flexible cable
clamp on Luminaine

Suspem:lecl ceiling

with timber backed support

-
e

e
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7.3.7
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All Luminaires must be connected to Final Circuits using
a ceiling rose or other purpose made connection point and
not directly to such Circuits. Where cables are run within

Luminaires, they shall be of the heat resistant type, or
Y\"I\‘l‘l‘.l‘f" "'\\/ hl‘ﬂi' V‘I‘Q;Q'i‘n‘ QII‘I‘\/:'\(T gl‘l‘ (:I"f“'finl‘l‘ natec |
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71.3.9 Luminaires and other light fittings must be installed with
due consideration to the weight taken by fixings and
supports, and the need for adequate ventilation and heat
dissipation.
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7.5.10 Heat resistant cables and flexible cords should be used
for the connection of high temperature Luminaires. See
Guidance notes G7(b) and G8. |

Conduit bushed and sealed
into rear of Luminaire

Rear entry conduit box

with bush & coupling

Ceiling rose for change
from fixed to flexible
wiring system

External Luminaire

Earth lead to conduit box

Heat resistant flexible
cable connection to
Luminaire

Screw fixing to
structure

External Luminaire internal surface installation

Earth lead to conduit box

Ceiling rose above ceiling
for change from fixed fo
flexible wiring sysem

Conduit bushed and sealed
into rear of Luminaire

Clearance 50mm o front
cover of wall face unless
carmried out in gahanised
conduit

Heat resistant flexible
cable connection to
Luminaire

Screw fixing to
structure

External Luminaire concealed wiring
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i 7.1.12 Al fluorescent lighting fittings shall have a minimum power factor of 0.9 Lagging.
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‘ 7:3-12 Outdoor lighting should be of suitable weatherproof
construction with appropriate connection points and
‘ fittings, sce also Regulaton 9 and Guidance notes G8. |

7.1.14 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.

(7-1-14 3 5 250 el 6l 5 olaall Al oSl lapacill daiy) |, Clalaad) 8 Allaal) Bpliay) aladinly o ¥

7.1.16  Pendant type light fittings shall not be permitted in bathrooms.

-
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7-3:13 Underwater lighting must be supplied by a Separated
Extra-Low Voltage System (SELV) not exceeding 12 V a.c.
or 30 V d.c.

9.14 UNDER WATER LIGHTING

All underwater lighting circuits shall be supplied from a SELV operating at voltage not exceeding 12
V a.c or 30 V d.c, comply with BS EN 60598 and be installed to ensure full safety.
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7.1.15.2 All underwater lighting circuits shall operate at a voltage not exceeding 12 va.c or 30 vd.c.

Exception: In large, decorative foundations, where adequate fencing and guarding is provided
to ensure that only competent persons can come in contact with the pool, the normal system

voltage may be employed.

915-2 All underwater lighting circuits shall operate at voltage not exceeding 36 volts.

Sl dasy )J,,t.\.nigih 10 Jwad dawy RCD dawd g3 s AY) Gl gSal) § pramsall alaa éwgﬂ\jbm &AAL'LAAHA,)
(914-4 xi <y S A1) Claaadl) 283V ) (19-14 2y (lee Akl

" All circuits feeding pool lights and other components shall be protected by an RCD having a trip
rating of 10 mA in compliance with Section 12.1 installed on the supply side of L.V. transformer.

915-4 All circuits feeding pool lights shall be protected by a current operated earth leakage circuit breaker
having a trip rating of 10 milliamps. Also other equipment associated with the underwater lights viz. pumps
etc., shall be protected by a current operated earth leakage circuit breaker having a trip rating of 300/500

‘ milliamps.

(7-1-15-4 k8 A1l iyl a3y ) el Aba 30 Judd day RCD 01985 0 Sang

\
7.1.15.4 All circuits feeding pool lights shall be protected by a RCD associated with the underwater lights,
viz.oumps. etc.. shall be protected bv a RCD havina a trip ratina of 30 mA.

£l el 5 eleal A6 5 Slayaaill dasy)leban 3 (8 JE Y A 5tan 3955 Gl g BS 5266 g (5 shall slia) il 55 (38 65 0 g
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7.3.14 Emergency light fittings must comply with BS 5266 and
shall be provided with a battery of minimum 3 hours rating. |
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Conduit, trunking and Cable Trays s sall g <3Sl Jal g

Gyl ay) ,Aad gial) Ansaall i g Bl Auilia 0685 ()l 3 BS 4607 &2 PVC Trunking 5 s gall asan (38 535 0 caay
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7.4.1 All plastic conduits and trunking must comply with
BS 4607 and be suitable for the ambient conditions expected.

SIS Jala 3155 ¢ e .BS EN 61386-21 31 BS EN 60423 51 BS 4568 2 4itaall aul sall aan (331555 0)f oy
(2014- LYY A5 i sl L 565 slaall Ay 1Sl Sanat) 1a3)BS EN 61537

1.4.2 All metal conduits and trunking must comply with either
BS 4568, BS EN 60423 or BS EN 61386-21. Cable Tray |
must comply with BS EN 61537.

LS ol ga Aadl g3 8 511 gl 9 Basianon armoured Aalua i) gi armoured Aalual) OIS Cudi A1y B

LSl 5 bl Al 5ol ot 2y )SIASY Jal g 31 il gl 5 58N Agalaisheathed Adliall g 41 g jral) CSSY cupdi Ul (Say
(730-3 2% <y 5SI AT gal 350 Sl lyaaill 3a5Y)(6-16 23kl 415l

6.16.3 Multi core armoured or non armoured cables may be supported by cable trays.

6.16.4 Single core insulated and sheathed cables may also be installed in cable trays.

730-3 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.

A g2l 2l 5 el Aa3Y) LB )yl Lgad (i Al a8 gal) A glaslaall jgliall B SISl o) ga aladiad jeau Y
(730-421 <y <)

730-4 Cable trays shall not be used in lift shafts or at locations where they will be subjected to severe physical
damage.
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‘ 730-8 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 trash itself.

Jal s sislotted (perforated) (diiall) cilaidl) )l cSASY Jalga 3 W3 i insulateddd g ral) CBLISH cus 5 %y Y 38
(6-16 i 5k A sal el 5o 5 slaall Al oS lanatl 4a5Y) |, BlASY)

6.16.5 Single-insulated cables may not be installed in slotted (perforated) trunking or Cable Trays.

Heavy Duty Cable Tray

Heavy Duty Cable Tray with Cover

CBlua g4 o g ¢ Al gl B0l Ala i cDla gaS ¢ Trunking o <SS Jalga of Aisnal) sad gall aladind jsa ¥
3a3Y) (2014 LY A g ada gl ol oSl 5 slaall A8l oSl il AasY SIS (e 5yl gal) JA1 Al g 5l Aliaiie 4un )
(6-16 b ki A1 51 ey 5l 5 olpall Al 5eS1) lapall

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

744 Metal conduits, trunking or Cable Tray may not, on their
own, be used as Circuit Earth Conductors; separate Circuit
Earth Conductors must be run inside the conduits, trunking
or Cable Tray, see also clause 6.5.10. This does not obviate the
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Internal fire barriers shall be provided where very long run trunking /cable tray crosses the

floors /walls.

glad & ‘.,é ,5)5‘*1\ aylatyy wb i) gl g Lalad) A8UaY cliia @jﬂUnder floor trunking FIRCY] e‘.ﬁiﬁu‘ OSan
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6.18 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.
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Fiqure 6.18

il 5e<)) el 1a3Y) Ductsd) Aabuwa (e Ailally 40 ceDucts J) Jah difial) daagall g gal) adaiae dalua §glati Y cuay
(795-7 23 <y S A5l

795-7 The combined cross sectional area of all conductors installed within the duct shall not exceed 40
percent of the interior cross sectional area of the duct or the duct size shall be selected in accordance with the
method detailed

A Jgall s Spacings of supportsd) cuS A sl s ) 28l B
V¥ TableD4  Spacings of supports for cable trunking

Cross-sectional area of Maximum distance between supports (m)

trunking, A (mm") —

Horizontal Vertical Horizontal Vertical
2 3

300 <A < 700 0.75 1.0 0.5 0.5

1500 < A < 2500 1.75 2.0 1.25 1.25
A > 5000 3.0 3.0 V75 20
Notes:

(a) The spacings tabulated allow for maximum fill of cables permitted by the Regulations and the thermal
limits specified in the relevant British Standards. They assume that the trunking is not exposed to
other mechanical stress.

(b) The above figures do not apply to lighting suspension trunking, where the manufacturer's instructions
must be followed, or where special strengthening couplers are used. Supports should be positioned
within 300 mm of bends or fittings.
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Plastic conduits or trunking must not be used n situations
subject to higher than normal temperatures or fire risk (c.g.
near industrial machinery, generator rooms, workshops,
petrol stations, plant rooms, etc). Where a plastic conduit 1s
installed outdoors, it should be suitable for exposure to solar

radiation
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Only exposed 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 or Main Low voltage panel room, Only M.I.C.C. (Mineral-insulated copper-clad cable) /
P.V.C. sheathed cables or fire rated cables shall be used in these locations.

A3 gedanad) (e e 50 G5 Y (a8 Ao (58I O g ¢ Bl B o) gl ) gl Gl paad) JA00 il pal g qus 5 dis
30 mA Mo g 5LRY L 53 ga gall il gall Aglas G ¢ Aidaa BUB aladic) caad « mhaad) (e aa 25 e BB (3ee o Al
(2014- < leY) A sn b gl ey oSl 5 slaall Al 5o el AY)RCD

7.4.6 Where a plastic conduit is installed within a wall, floor or ceiling
it must be at a minimum depth of 50 mm from the surface. If
it is installed at a shallower depth not less than 25 mm from
the surface, then a metal conduit must be used, and the
Circuits contained in the conduit must be protected by a
30mA RCD. See Guidance note G7(e).

Buried plastic conduits in walis or ceilings must be min SOmm depth or metal conduit
must be used (see clause 7.4.6 )
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6.1.26 The conduit runs which are concealed within the building structure such as in-floor, wall, roof,
column etc. shall be provided with a minimum screed cover of 10 mm.

238 Jidl PVC sul g plddind jgan ¥ Jash cdlaal) ulal) juud ga alddiad oy ¢ Gasad) phadd Lgud (o i Al W) b
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6.1.30 In surface mounted industrial installations and where situations subject to fire risk, only
galvanised steel conduits shall be used. PVC conduits shall not be used for such applications.
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Galvanized steel conduits or equivalent flame retardant non-metallic conduits (provided they are
installed at height of no less than 50 mm above the false ceiling to avoid mechanical damage in
compliance with requirements as specified in BS 7671) shall be used in the space between a roof
and suspended false ceiling, in situations subject to fire risk and in surface mounted industrial
installations. PVC conduits shall not be used for such applications.
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6.20.1 Rigid PVC Conduit Shall Not Be Used in the Following Locations:
1. Where exposed to the outside ambient temperature.
Where it may be affected by chemicals to cause determination in its construction.
Any part of a Medical Building’s installations.
Petrol stations and forecourts.
The same room as a diesel generator.

Plant room, lift motor rooms and lift shafts.

U O OIS P B GO BT

Substations/Electric Rooms.

i ¥ gl )l B Addal) Addal) dalii) B Alal) B il ) I caat Adilaal) 00 g8l sacd gal) aladiic) ale cuag
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704-3 Metallic conduits shall not be run under floor tiles of
buildings.

6.1.31 Galvanised steel conduits shall not be used under floor tiles of buildings in concealed wiring
systems embedded in walls or floors. PVC conduits shall be used for all such applications.

6.19.3 Metallic conduits shall not be run under floor tiles of buildings.
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720-3 Metallic conduits shall not be run under floor tiles of buildings.

LaSaa 01585 0 gy S AN U AL S (i 25 Y Gy i bushese )5 S g UL 5 paaad gall il 8935 oy
wa Al g ¢ iy AS £3Uay Ad pdikal) Gl gal) asan £3Ua g Bala Ll g ol A1) i ¢ slall Jeda A cunlia Sy (3la)

v e
e

(2014- <l Jley) Al ada sl £y oS olaall Al 5eSI Clagaadll dasy)DLS) ) < 9Bl s o? A8 gdiSa cllsl) (e ) ald g pss e

7.4.8 The ends of conduits, trunking and Cable Tray shall be
provided with bushes or other finished ends such that cables
do not sustain damage during installation or throughout the
life of the Electrical Installation, and must be suitably scaled
against the ingress of water. Where such bushes or ends are
not provided, any sharp angles, burrs or projections must
be removed. All exposed steel edges and threads should
be painted with zinc-rich paint. sce Guidance note G7(2).

Ugom bl ol 4S5 olyall 45l 1<) laaadll 2a3)brass Earth terminals < Gilialally Aaldl) LCaudUl ol gall cule g5
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149 Plastic conduit boxes for Accessories shall be provided with
‘ copper or brass Earth terminals. See Guidance note G7(d).

6.19.9 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.

| 6.20.11 PV.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.

Light switch
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PVC conduits shall be provided with copper/brass terminals.
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7.4.10 Single-insulated cables may not be installed in slotted
(perforated) trunking or Cable Trays.
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7.4.11 The minimum internal radius of any bend or elbow fitting
in a conduit shall be 2.5 times the diameter of the conduit.

7.4 RADIUS OF BENDS

The radius of every conduct bend shall not be less than 2.5 times the outside diameter of the conduit.

L ) dalall ¢ g9 LS ol o)y g A 33U SLlB pUstl) )58 Lasic b 4a )3 90 JS (A oS S 5 (1985
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7.4.12 Elbow fittings of trunking may be in a 90 formation only
where the cover is removable so that cables may be installed
without the need for pulling through.

sbaall 5L oS el Aa3Y) |, quaad) g Adluual) JalhS s A 53 120 leliad) AE 5 An j3 90 ol day i gl S 5 ol
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7.4.13 Conduit shall be installed with a maximum of two 90°
bends or three 120° bends between inspection or pulling
points.
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die cast box « liquid ties flexible saddle , malleable saddle , male connectors and
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adaptors , other accessories
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] 6.1.7 Draw-in boxes shall be provided in all straight conduit runs exceeding 15 meters. Conduit runs
‘ having '900 bends' shall be provided with draw in boxes for every 2 bends.
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¥ TableD5 Minimum internal radii of bends in cables for fixed wiring

Insulation Overall diameter, Factor to be applied
d® (mm) to overall diameter of

cable to determine
minimum internal
radius of bend

Thermosetting or Non-armoured d<10 3(2)'
thermoplastic (PVC) 10<d<25 a3)
(circular, or circular d>25 6
stranded copper or Armoured Any 6
aluminium conductors)

Mineral Copper sheath with  Any 6t
or without covering

For flat cables the diameter refers to the major axis.

t The value in brackets relates to single-core circular conductors of stranded construction installed
in conduit, ducting or trunking.

e Mineral insulated cables may be bent to a radius not less than three times the cable diameter over

the copper sheath, provided that the bend is not reworked, i.e. straightened and re-bent.
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6.19.7 No run of conduit shall exceed 10 meters between adjacent draw in points, nor certain more than
two right angle bends, sets or other deviations, from the straight line.

720-7 No run of conduit shall exceed 10 meters between adjacent draw-in points. nor shall contain more than two
right angle bends, set or other deviation from the straight line.

Al Sl il 1a3Y)  PVC AuSiadil] jud gall aa 1200 5 Addlaal) 439 081 jausl gall aa 1500 odl 23y claleal) 4 i
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Supports shall be provided at a maximum spacing of 1500 mm for galvanized steel conduit and
1200 mm for high impact PVC conduit.

6.19.12 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
straiaht run of conduit.
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7.4.15 Where Cable Trunking or a Cable Tray passes through walls,
floors or other barriers, it shall be provided with a continuous
cover and an internal fire barrier where fire separaton is
specified for the Premises. Sece Guidance note G3(a).
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7.4.16 Where trunking or Cable Tray is used for the combined
provision of power, telecommunications and other Circuits,
adequate segregation must be provided, together with
suitably scaled service boxes and connection boxes.

Note: WheretrunkingorCable Trayis usedforthe combined provisionof power, telecommunications
and other Circuits, adequate segregation must be provided, together with suitably sealed service
boxes and connection boxes.
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7.4.17 Category 3 Circuits (fire and emergency lighting) may
not be installed in the same conduit or trunking as
Category 1 (mains supplied) Circuits or Category 2
(telecommunications) Circuits unless suitable segregation

is provided.

Fire and emergency lighting circuits may not be installed in the same conduit or trunking as mains
supplied Circuits or telecommunications Circuits unless suitable segregation is provided.
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7.4.18 Category 1 and Category 2 Circuits may only be installed
in the same conduit or trunking if the latter is insulated to
the level of Category 1 Circuits.
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6.22.6 Cables in Categories 02, 03 and 04 shall not, in any circumstances be drawn into the same conduit,
or duct.

- Category No. 01 Circuits: Circuits other than fire alarm circuit operating at low 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
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720-17 The minimum size of metallic conduit that may be used in electrical installations shall be 16 mm
diameter. Other sizes of conduits shall be limited to the following diameters:

20 mm, 25 mm, 32 mm, 38 mm and 50 mm.
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725-5 The minimum size of rigid non-metallic conduit used for general electrical installation shall be
16mm diameter. Other sizes of rigid non-metallic conduits shall be of the following diameters:

20mm, 25mm, 32mm, 38mm, and 50mm.
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¥ TableD3  Spacings of supports for conduits

Nominal Maximum distance between supports (m)
diameter of
conduit, d

Rigid metal Rigid insulating Pliable

(mm) Horizontal Vertical Horizontal Vertical Horizontal Vertical

1 p.
d<16 0.75 1.0 075 1.0 03 0.5

25<d <40 20 225 1.75 20 06 08

Notes:

(a) The spacings tabulated allow for maximum fill of cables permitted by the Regulations and the thermal
limits specified in the relevant British Standards. They assume that the conduit is not exposed to other

mechanical stress.

(b) Supports should be positioned within 300 mm of bends or fittings. A flexible conduit should be of

such length that it does not need to be supported in its run.

(¢) The inner radius of a conduit bend should be not less than 2.5 times the outside diameter of the

conduit.
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Distribution boxes and cabinets &) Glia (@)
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‘ 7.7 FLEXIBLE CONDUITS

Flexible conduits shall only be used for the final connection of motors and other equipment subject
to vibration or adiustment of position.

| 6.2.3 Metallic Flexible conduits may be used for connecting electrical motors and other equipment
‘ subject to adjustment of position and vibration to the fixed wiring

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

\
740-1  Flexible conduits may be employed for connecting electric motors and other equipment subject to

‘ adjustment of position and vibration to the fixed wiring and at similar positions.

(6-21-2 sy A 53 el je U 5 olsall A3l o SH laaaill Aa5Y) Jasd izal) £ odl) (e A5 5al) ) gal) (oS 28

‘ 6.21.2 Flexible conduits may be of the metallic type only.

2a3Y) (2014 LY A s 3 5L Sl g slaall 2l 5ol el 3a3Y) sia 2,5 8 43 gall sl gal) J ghal U,A‘J\ Al &8 Of
(6-21-6 ik A1 5 oLy jSl 5 olaall 430 5eSl) el

6.2.2 The maximum length of a flexible conduit run shall be 2.5 meters

6.21.6 The maximum length of a flexible conduit run shall be 2.50 meters. Where flexible conduit is
installed less than 1.50 meters above a floor in a position where it may be easily disturbed or
reached, it shall be supported at intervals not exceeding 300 mm, except where terminating at
motors or at other equipment which requires a free length of flexible conduit to provide for normal
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In damp or wet situations flexible conduits shall be watertight and remain impervious to ingress of
‘ water or moisture.

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

olsall 4L 5eSl layaal 4a5Y) gs,.u'ls,,ad\uﬁﬂ;\.mﬁ OSSN ol a9 Jasd 48 g A5 yal) duliall il gal) uéﬂ&u\uu,
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(740-4

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

6.21.4 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.

740-4 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.

~19-15 k8 Al 530 il el Clapaail AadY) (Gonal) il el el 3a3Y) (2 aa 0.5) ae 0.2 / 16 (3o sl (e aladia ade Gy
(705-13 <y SV Al oS Sl A53Y) (6

| 701-1 No size smaller than 16/0.2 mm (0.5 mm?) shall be used.

(129)




6.19.15 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

705--1  No size smaller than 16/0.20mm (0.50 mm?) shall be used. Size of flexible cords and cables shall be such
that the current normally carried by them shall not exceed the values shown in the appropriate table in Section 15

) Jua gall (e o 328 A pal) BURN aladiud g ¥

A pal el Aay)(lad Al ) 3aiy) Aglaal) yaead gal) il 531 cilallatiall (g e (38 gl Jualia g.'aj S ga s 5 g
(705-223 <y KU

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.

Figure 6.21.5

705--2 Where apparatus requires to be earthed, flexible with earth core shall be used.

- ot sl £ Sl 5 oLsall A 6l lypaail 2a3Y ) N J gand) (o OIS Jalga gl gall JA13 COLISY daad B aal) plac ) aly
(2014- <ley) A g

7.4.20 The maximum number of cables for typical sizes of
conduits and trunking are given in Appendix A9.
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Note 1: for Cable Trunking. the 1. (total cross-sectional area of cables
compared with the interior cross-sectional area of trunking) must not
exceed 509 . Trunking is sized by multiplying the number of cables by
the cable factor for each cable, applying the f: to mine
the capacity required. The appropriate trunking is then selected from the
capacity chart published by the manufacturers.
Note 2: for Cable Trays, the sum of the combined diameter of all cables installed

on the tray shall Nnot exceed 60% of the intermal Cable Tray width. Where
cables are spaced on the Cabile Tray. this can be used as part of the space

factor.

Recommended maximum spacing of Clips, Cleats, Saddles or supports

1. TRUNKING:
Spacing of supportincm
Method of installation
Steel Rigid PVC
Horizontal 150 100
Vertical 180 120
2. CONDUITS:
Spacing of supportincm
Method of installation
Steel Rigid PVC
Horizontal 120 100
Vertical 150 120

3. ARMOURED CABLES:

Method of installation

Spacing of supportincm

Overall dia. Overall dia.exceeding
2cm-4cm 4cm
Horizontal 35 60
Vertical 60 80
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Cables and wires ¢l g <UL
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7:5: 1 For fixed wiring within Premises, PVC, rubber or XIL.PE |
insulated cables with stranded copper conductors must
be used, complying with the reference standards given in
Appendix A3. Solid-core copper or aluminium conductor
cables are not permitted.

The standards listed below are for wypical components used in an
Electrical Installation. However, this list is not exhaustive and the latest
relevant BS or IEC standards should be used.

Cables
Power & llg':::?g (7OC PVC, 6004 s02
thermoplast
50525-1:2011°,
Power and lighting (S0O°C rubber, 50525-2-41:2011",
thermosetting) 50525-2-42:2011°,
7889
Mineral insulated (copper-clad) 6207, 60702-1" 702

6500, S0525-1:2011°,
50525-2-11:2011",
50525-2-12:2011°, 227
50525-2-21:2011°,
50525-2-71:2011"

50525-1:2011°,
50525-2-11:2011°,
50525-2-21:201 17, 245
50525-2-51:2011",
50525-2-83:201 17,
50525-3-21:2011"

7846, 7211, 6724,
7629

Flexible cables & cords (domestic)

Flexible cables & cords (industrial)

Low smoke (90°C rubber,

thermosetting)
Armoured cabies (90°C rubber, 5467
thermosetting)
Switchgear and control wiring 6231
Flexible cables for lifts 50214~
Cable glands 6121
Crimp connectors 61238*
Cable cleats 61914
Conduits & trunking
4568, 60423,
Steel 61386-21 50086°, 31 423,614
PVvC 4607
Flexible steel 61386-23
Cable tray 61537*
Trunking 4678
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Electrical Accessories
General 5733
Ceiling roses 67
Cooker Control Units 4177
Household Appliances 60335
Plugs & socket-outlets (domestic) 546, 1363, 4573
Plugs & socket-outlets (industrial) 60309*
Switches (domestic) 60669*
Lighting 60598*
Emergency lighting 5266
Signs and discharge lighting 559
Isolating (safety) transformers 61558*
LV switchgear & assemblies
General 61439" 61439
Contactors & motor starters 60947* 947
Circuit-Breakers (MCB, MCCB) 60898* 898
Circuit-Breakers (RCD, RCBO) 61008*, 61009* 1008, 755
Fuses 88, 60269 269
Busbar trunking systems 61439-6" 61439-6
General
Fire / combustibility test 60695- 4°
Degrees of protection & ingress 60529* 529
Assemblies for construction sites 4363 364-7-704
Hazardous areas 60079*
Lightning protection 62305*
2 7430, 951,
Earthing 4444, 6701 364-5-54
Wiring diagram symbols 60617
Identlﬁcatx?n and marking of the 50 &*
man-machine interface
RCD socket-outlets 7288

K

7158
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Luaall Bl aladicd oi BS EN 60702 4l gall diihalimineral-insulated copper-clad (MICC) <!
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For locations with higher than normal fire risk, cither cables
must be installed in metal conduit or mineral-insulated-
copper-clad (MICC) complying with BS EN 60702 or
enhanced fire-resistance cables must be used. In additon,
safety Circuits such as fire alarms, emergency lighting and
control Circuits, which are required to remain operational
in the event of a fire, must be installed in metal conduits or
supplied by MICC cables.
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2D General-purpose flexible cables and cords for Appliances
must be PVC insulated, with a PVC oversheath, stranded
copper conductors, and comply with BS EN 50525. |

e sl i sSabueat) Jallaay Lt 3o g ¢ Al pal) 551 ) il 0 peny AN it Bale 4 pall Y] g SIS (a5 Laais
(Gl A pal Gl 5l il 3aiY) | Balaa 5 A0 Al jle

701-6 Where flexible cables and cords are normally exposed to the
risk of damage due to high temperatures, they shall be
insulated with silicone rubber or other approved insulating
materials.

Cilaa g JAI CBlagll g ¢ Allaall Bl g ¢ (5 ghSall g ¢ Al gl CllE) Jia) 31 ad) Adle 5 3gal) S ¢ 9S8 o) qua
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7-5:6 Cables for high-temperature Appliances (e.g.  clectric
heaters, irons, pendant lighting, connections within
ILLuminaires) must be heat resistant rubber or PVC insulated,
with oversheath, stranded copper conductors, and comply
with BS EN 50525.

BS EN g (13 L) Lag (3llall &) 50 3 ALEN <Y g sobiaall Jia) [ Sia (Sl SgaY guad Al LISl (381555 0 g
(2014- LY A s ki gl oS5 ol L o) laall 4a3Y) 50214,

vl Cables under repetitive mechanical strain (e.g. lifts, heavy
outdoor machinery, etc) must comply with BS EN 50214. |
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7.5.8 Where cables are installed underground, they must be
installed so as to protect against mechanical damage and
cnable future removal, sece Guidance note G6.
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Cable marker plate

Concrete or steel
protective tiles
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71.5  Only armoured cables shall be used for underground installations. Precautions shall be taken
to avoid mechanical damage to the cables before & during installation.
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71.6  The armoured cables, for underground installation shall normally be laid at 90 cm below the
ground level and provided with a layer of at least 15 cm impervious soil around. Where
protective covers are required, they shall be carefully centred over the cables, throughout
their length. The covers shall be of adequate width to protect the cables, with a minimum
overlap of 50 mm on each side. Coloured PVC warning tapes shall be laid above the cable after
filling, up to 30 cm below the ground level.
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71.7  UPVCducts with HD (Heavy Duty) manhole cover shall be provided for cables passing through
drive ways/roads.
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71.8 The routes of all cables shall be clearly marked by cable route markers/marking tape, at
regular intervals not exceeding 10 metres along straight runs and 2 metres at deviationsin the
route. The route markers shall normally indicate the voltage level in Arabic and English.
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(38-8 b (s gand) 2 5S11)(2014- Dl Hla) A g (23 sl eI g olaall AL 5e<U

7111 In the event of crossing or proximity of underground telecommunication cables and l
underground power cables, a minimum clearance of 100mm shall be maintained. ‘

sbaall 28 5 ilaaadll 225V ) JSH  Alaal) Jhall) il § (o CBLISH G die Jilsl) A8 AR hadl) Chal J& YT g
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7112  Minimum internal radius of bend for cable in fixed wiring installation shall not be less than 8
times the overall diameter of the cable.

51 316 dpala de aall eSS £ 4YNon-ferrous cable gland pdicd trefoil JiSi A oSl Aualaf coblsl sl 5 &4
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7118 Single core cable shall be arranged in trefoil formation. Non-ferrous cable gland plate shall be
used for termination of single core armoured cables. The armour shall be connected to earth.
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These Regulations have adopted the same nominal Voltage of supply
with a variaton of +10% - 6% (clause 4.1.3). This range has been
adopted to allow existing distribution network assets to continue to
operate without modification, and also provides a superior Voltage range
to Customers. With an allowed Voltage drop of 4% within an Owner’s
Electrical Installation (clause 7.5.10) this ensures the total Voltage drop to
Appliances will not exceed 10% of the nominal Voltage of 230/400 V.

previously used in Abu Dhabi

| -10% ] +10% | [BS EN 50160 supply Voltage |

2162 230 253.0 Range of supply Voltage adopted in
I % I +10% I these Regulations

200 210 220 230 240 250 260

2D el 3¢l (e 74 3¢l g cilana - Adais ‘éi o LSl Jlan (e dgadl QR all) aal) glats Wi e
(2014 2 Ly g 3 L 5eSl 5 slsall Al 5l et 2ay)lld AMA o aly alla ¢ (Al 4Sl)

The maximum voltage drop from the point of supply to any point/equipment, appliances and
apparatus connected in the wiring installation shall not exceed 4% of the nominal voltage of
the electric supply, unless otherwise specified.
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(o) i3 6l a5 olsall il S0 clynaill 2a3Y) | (L ghal) A AadaiD il gd 10 5 ghal)

700-2 The maximum permissible drop in voltage from the customer’s
terminal to any point in his installation shall not exceed 2.5 %
of the nominal voltage when the conductors are carrying full

load current (6 volts for single phase and 10 volts for three
phase systems).
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3.3 VOLTAGE DROP

The voltage drop from the consumer's origin of the installation to any load point in the installation
shall not exceed the following values of the rated service voltage when all the conductors in the
installation are carrying the maximum current.

Lighting circuits: 3%

All other circuits: 4%
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6.4 Voltage Drop:

The fall in voltage from the commencement of the customer’s mains to point on the installation shall
not exceed 3% for lighting and 5% for other loads 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.
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Figure 6.4: Voltage Drop
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700--2 The maximum permissible drop in voltage from the consumer's terminals (Service Intake) to any
point in his installation shall not exceed 2.5% of the nominal voltage when the conductors are carrying full load
current (6 volts for single phase and 10 volts for 3 phase systems). When a project is having its own electrical
distribution substation, the maximum permissible drop in voltage from the substation to any point in the
installation shall not exceed 5% of the nominal voltage when the conductors are carrying full load current.

Jalea (Gaadal ey Lbea ol s AY JLal¥) LiConnect Load s (e ol g8) g IS Aty ) 5ol il Al - dBaada
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T2 6 The cross-sccoction ol cables must boe scelected awccordingg
to the o >cected loand, voltage drop, aanbiont tempoeraturce
ancd inst ation conditions using Appoendix A7G) - A7(h)
including appropriate grouping (wctors. "T'he maximuam
Voltage cdrop (rom the Connection Point to the remaote end

Taany Final Clircuit must not excoecocd 4%, excopt in sppocial

prmoent has been designoed to opoerate undeaor

a greatcer vol s drop (such casces must be ole: Y statcc

in the Eleour allation design and approved by the

Distribution Clomp:any).

o

casces wheoere cq

[ Nore: the sizing of Final Circuits cand Clircuitrs feeding FIDBs
rrrrest be in accordarnce with rthe Connecred Load. Other Clircuirs
mrcay be sized in accordance with rrhe IDDiversified oad. with
callowearnce made for fictwre load sroweh where appropricate. See
clawese 7.6 . 1. 7. 7.7 and CGruidance notre <27
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Sizing of Final Circuits

As indicated in Clause 5.2.5 and Appendix A6(f), the relatonship
between the Circuit load current (Ic¢), the Protective Device nominal
current rating (In), and the current carrying capacity of the Circuit
conductors (Id) is as follows:

Ic = In = Id in addition;

Id = 1.15 x In (cables must selected with ratings at least 1.15 umes the
Protective Device nominal current raung).

For example, the Circuit full load current of a single phase 4 kW
Appliance, can be calculated wusing the following formula
(power factor = 1 for resistive load):

Power (W)
Voltage V x PF

Current (Ic) =

4000
Current (Ic) = 5301 =174 A4

Therefore, the Protective Device nominal current rating (In) must not
be less than 20A (nearest standard rating), and the current carrying
capacity for the Circuit conductor (Id) must be not less than 23A
(20A x 1.15), assuming grouping and temperature rating factors to be 1.
The above calculation ensures that the Circuit is suitably rated for the
Appliance to draw 17.4A for a continuous period of time.
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(a)

Where single core cables are installed in ventilated cable
trays, the sum of the combined cross-sectional area of all
cables installed in the tray shall not exceed 50 percent of the
interior cross- sectional area of the cable trays.
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(b)

Where single core cables are installed in solid bottom cable
trays, the sum of the combined cross-sectional area of all
cables installed in the tray shall not exceed 40 percent of the
interior cross-sectional area of the cable tray.
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(a) Where multicore cables are installed in wventilated cable
trays, the sum of the diameters of all cables installed shall ‘
not exceed 90 percent of the cable tray width and the cables
shall be installed in a single laver. ‘
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(b) Where multicore cables are installed in solid bottom cable 1
trays, the sum of the diameters of all cables installed shall 1
not exceed 80 percent of the cable tray width and the cables
shall be installed in a single layer. ‘
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osds Bk T'he usce of single-core armourcd cables should be avoided
duc to the possibility of inducced heating cffects. However,
such cables may be used where there is an exceptional nced,
with the written consent of the Distribution Company
and where adequate precautions arce taken o avoid
inducced heating cffects. Such precautions must include the
appropriate configuration of phasces to balance inducoed
currcnts, Earthing at onc end only and the usce of non-
ferromagneoetic armouring, cable glands, and switchgoear
land plates, sce Guidance note G 7).
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6.5 METHODS OF INSTALLATION
The following methods of installation shall apply to cables in consumer's fixed Installation.

a. Multicore cables XLPE insulated PVC sheathed single steel wire armoured PVC served
overall (XLPE/PVC/SWA/PVC) to BS 5467 may be installed as follows:-
- Directly buried in ground
- Laid in concrete trenches with removable cover, preferably on trays or cleated to
walls at close intervals
- Mounted on trays and cleated at close intervals in cable shafts
- Drawn through ducts.

b. Single core PVC insulated cable to BS 6004 shall only be run in conduit or trunking;

c. PVC insulated and PVC sheathed cables with earth-continuity conductor, flat twin and earth
or 3 core, to BS 6004, may be run on metallic saddles and clips mounted on walls or within
metallic partitions in situations not liable to metallic damage. Otherwise, the cables shall be
nrotected bv enclosure in conduit or trunkina-

700--8 The different cables specified in Clause 700 -1 shall be installed in the manner indicated below:

(a) Multi-core and single core PVC or XLPE insulated, armoured and PVC sheathed cables may be directly
buried in the ground, laid in trenches and trays or drawn through ducts.
The maximum current carried by any cable will depend upon the worst conditions of installation.

(b) Multi-core and single core PVC or XLPE insulated, non-armoured and PVC sheathed cables may be
installed in cable trays and in trenches or fixed to the walls by cleats.
These cables shall only be installed at locations where they will not be damaged.

(¢) Single core PVC insulated cables shall only be run in conduits or in trunking.

(d) Twin core and earth PVC insulated and PVC sheathed cables may be run on wooden battens fixed to the
walls or may be installed within metallic partitions provided always that they are not liable to damage.

(¢) Mineral insulated cables may be installed at locations where flame-proof installations are necessary or at
locations of high temperature and eclsewhere as required.
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7.5.12 Other than as allowed under clause 7.5.15, all cables that
are not armoured, or that do not have a metallic sheath
or screen, must be installed in plastic or metal conduits or
trunking throughout their entire length.
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[ see clauses 7.3.8 and 7.5.15 ]

(flexible connections to be limited to 3m in length and securely fixed; ‘plug & fit
connection systems may be used after the main supply connection)
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Cables for connection between ceiling rose and lamp holder for pendant type light fittings and for
enclosed luminaire shall be heat resistant silicone rubber insulated with stranded copper conductor
complying with BS EN 50525. Minimum size of conductor shall be 1 mm?.
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7:5:13 Cables running through inaccessible areas such as walls,
floors and solid ceilings shall be installed, without exception,
in conduits or trunking so as to be withdrawable in the
future. In such cases, suitable inspection plates and pulling
out points must be provided.
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7.5.14 Non-sheathed cables must not be installed in concrete ducts.
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7:5:16 All cables must be installed between purpose-made
termination points (switches, junction boxes, Distribution
Boards) and be terminated with purpose-made lugs, crimps,
screw or other connectors. Joints between such points are
strictlv nrohibited. Termination noints and inncrion boxes
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7119  Nocablesshallruninallift or hoist shaft unless it forms part of the lift/hoist installation

7.5.19 Cables must not be installed in lift shafts other than those
serving lift functions.
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700-7 Cables shall not be run in a lift shaft unless they form a part of
the lift installation. Cables of lift installations other than
travelling cables in such a shaft shall be protected from
mechanical damage and shall be armoured or mineral insulated
cables or enclosed in metal conduits.
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6.6 CABLES FORLIFT
Cable shall not be installed in a lift (or hoist) shaft unless they form part of the lift installation and
shall comply with BS EN 81.
Cables for lift installation other than travelling cables, in such a shaft shall be:
- Armored, or

- MICC, or
- Enclosed in metal conduits.
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‘ 700-7 Cables shall not be run in a lift shaft unless they form a part of the lift installation. Cables of lift
installations other than travelling cables in such a shaft shall be protected from mechanical damage and shall be
armoured or mineral insulated cables or enclosed in metal conduits.

A Jgand) Ceua CSLSU Clips GuS 5 s Aoy yall 3601 A

V Table D1  Spacings of supports for cables in accessible positions

Overall diameter of Maximum spacings of clips (mm)
cable, d* (mm) ; : . ;
Non-armoured thermosetting or thermoplastic (PVC) Armoured cables Mineral insulated copper
sheathed cables sheathed or aluminium
sheathed cables
Generally In caravans
Horizontal t  Verticalt  Horizontal t  Verticalt  Horizontal t  Vertical f Horizontal t Vertical t
5 ) 7 8 9
d<9 250 400 250 (for all 400 (for all - - 600 800
sizes) sizes)
15<d <20 350 450 400 550 1500 2000
Notes:

For the spacing of supports for cables having an overall diameter exceeding 40 mm, the manufacturer's recommendations should be observed.

* For flat cables taken as the dimension of the major axis.
t The spacings stated for horizontal runs may be applied also to runs at an angle of more than 30 ° from the vertical. For runs at an angle of 30 ° or less from the
vertical, the vertical spacings are applicable.
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Warning
This installation has two different systems of wiring colours for the old and new installations.The
blectricians should take great care before undertaking extension, alteration or repair so that all conductors

are correctly identified.
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Non-flexible fixed wiring and all three-phase cables:

Phase 1 Red
Phase 2 Yellow

Phase 3 Blue

Neutral Black

Earth Conductors Green / yellow
Functional Earth Cream

Solar PV system d.c. cables Black

Flexible cables for single-phase Appliances:

Phase 1 Brown
Neutral Blue
Earth Conductors Green / yellow
Functional Earth Cream
Note: the harmonised cable colours now implemented in Europe (BS EN 60446

effective from January 2006) of Brown, Black and Grey for phase 1,
phase 2, and phase 3 respectively have not been adopted for the Emirate
of Abu Dhabi.
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1. Non - flexible cables and bare conductors:

APPENDIX 6
COLOUR IDENTIFICATION OF UNARMOURED, ARMOURED AND
FLEXIBLE CABLE CORES AND BARE CONDUCTORS
(Refer section 4 of regulations)

Function

Colour Identification

Earth Continuity Conductor (ECC)

Neutral Conductor in1and 3-phase circuits (N)

Phase conductor in 1-phase circuits

Phase conductor in 3-phase circuits

Green and Yellow

Black

Red

or

Red (R) Yellow (Y) Blue (B)
as applicable

R-phase Red
Y - phase Yellow
B - phase Blue
2. Flexible Cables and Cores:
Function Colour of Core
Live Brown
Neutral Blue
Earth Green and Yellow
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a) Two core

b) Three core

c¢) Four or Five core

BEYOWREL s = = oaeme masopns s Phase
i B3 1B =TT ST Neutral
Brown or Black......... Phase
Blue... .. ... Neutral
Green —Yellow........... Earth
Brown. ... ... ........... Phase
| B3] 1B i e Neutral
Green —Yellow... ... .... Earth

Cable Function
Colouring

Earthing conductor

Phase of a.c single phase circuit
Neutral of a.c

Phase R of 3 phase a.c circuit
Phase Y of 3 phase a.c Circuit
Phase B of 3 phase a.c Circuit
Positive of d.c 2 wire

Negative of d.c 2 wire

Colour identification of insulated cable cores for fixed installation and of sleeve, band or disc
for bare conductors shall be as stated in the sections below under “Oman/OES 4 Colouring”.

Oman/OES 4 Colouring

Green and Yellow
Red

Black

Red

Yellow

Blue

Red

Black

Olas ddlaliy con oLl

European

Green and yellow
Brown

Blue

Brown

Black

Grey

Brown (if floating)
Grey (if floating)

b. Colour identification of flexible
“Oman/OES 4 Colouring”:

Cable Function
Colouring

Live
Neutral
Earthing

NOTES:

1. European colouring for positive of d.c may also be blue for positive earthed circuit.
2. European colouring for negative of d.c may also blue for negative earthed circuit.

cables and flexible cords shall

Oman/OES 4 Colouring European
Brown Brown
Blue Blue

Green and yellow

be as follows under

Green and Yellow
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700--5 Identification of wires and cables

(a) Single core, PVC insulated, non-armoured cables used for wiring shall be identified by the
following colours:

Phase Red
Neutral Black
Earth Green/Yellow

(b) The conductors of multi-core PVC insulated armoured and non-armoured cables shall be identified by the
following colours:

Two-core cable Red, Black
Three-core cable Red, Yellow, Blue or Red, Black, Green/Yellow
Four-core cable Red, Yellow, Blue and Black.

(c) All wires or conductors of cables connected to the neutral of the supply shall have "BLACK" outer layer of
insulation and shall not be used as phase conductor. Similarly, Green/Yellow coloured wires or conductors
of cables shall be used as "EARTH" conductor only.

A0 gl Ay ol ASlaall Caes —slsald
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Function Alphanumeric Colour
Protective conductors Green-and-Yellow
Functional earthing conductor Cream

Three-wire DC power circuit

three-wire system

Positive of three-wire circuit L+ Brown
Mid-wire of three-wire circuit™ M Blue
Negative of three-wire circuit L— Grey

l

Power circuits indude lighting crcuits.

M identifies either the mid-wire of a three-wire DC circuit, or the earthed conductor of a two-wire
earthed DC arcuit.

Only the middle wire of three-wire crcuits may be earthed.

An earthed PELV conductor is blue.

AU N=

table 74 ¥ Table K2 Example of conductor marking at the interface for additions and
alterations to an AC installation identified with the old cable colours

Function Old conductor New conductor

Marking Marking Colour

* Three single-core cables with insulation of the same colour may be used if identified at
the terminations.
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K6 Changes to cable core colour identification

t1able 78 ¥ Table K6(i) Cable to BS 6004 (flat cable with bare cpc)

Cable type Old core colours New core colours

Single-core + bare cpc Red or Black Brown or Blue

Red, Red

Alt. two-core + bare cpc Brown, Brown

table 7¢ ¥ Table K6(ii) Standard 600/1000 V armoured cable BS 6346, BS 5467 or BS 6724

Cable type Old core colours New core colours

Single-core Red or Black Brown or Blue

Red, Yellow, Blue Brown, Black, Grey

Five-core Red, Yellow, Blue, Black, Brown, Black, Grey, Blue,
Green-and-Yellow Green-and-Yellow

rable 70 ¥ Table K6(iii) Flexible cable to BS 6500

Cable type Old core colours New core colours

Black, Blue, Brown, Green- Brown, Black, Grey, Green-and-
and-Yellow Yellow
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750-2 The wiring of each final circuit shall be electrically separate from that of every other final circuit and
each circuit shall be provided with its own separate neutral.

il g8t ga LaS Cilp LAY (any 33 g3 g Baa) g Adaki e JSL el 16/15 ¢ Wi 255 (AN Al 5000 2935 YT
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| 750-3 Final circuit having a rating exceeding 15/16 amperes shall not supply more than one point.

EXCEPTION: 1. 13 ampere socket outlets connected to a radial or a ring circuit as per Clause 750.10 and
750.11.

2. Two or more 30/32 ampere socket outlets feeding portable x-ray or welding equipment
etc. may be connected to one final circuit and protected by a maximum 30/32 ampere
fuse or circuit breaker provided it is ascertained that the maximum load on the circuit
will not exceed 30/32 amperes and the circuit wiring is rated as minimum for this
current.

3. Two or more 60/63 ampere socket outlets feeding portable x-ray or welding equipment,
etc. may be connected to one final circuit and protected by a maximum 60/63 ampere fuse
or circuit breaker provided it is confirmed that the maximum demand on the circuit will
not exceed 60/63 amperes and the circuit wiring is rated as minimum for this rating.

‘ 4. A cooker control unit incorporating a socket outlet or a lighting track system in
which individual luminaries arc suitably protected against excess current.

Al Al gl ¢ patese dpd gl satsa S Jand AN S Loz Y ¢ 3l 3 3¢23U Radial Circuitsdsadl) i gl b g caay
¢ o) o) i Cilan 59 ¢ Apnd ) olsall Ciliilae ALY Jadi | Auall JA13 45 98 6Y) i) CAIUA 611 (pa La e gl Aadleall Apar Lgd
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(2014

7.6:2 Radial Circuits should be provided to large Appliances,
particularly those in continuous or necar continuous
opcration, or those of importance for safety or other priority
functions within a Premises. Examples include main water
pumps, air conditioning units, water heaters, room heating,
fire or intruder alarms, cookers and ovens.
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763 Ring Circuits should be provided to arcas within a
Premises which can be most economically served by several |
Appliances sharing the same cable feed, arranged in a loop,
from one circuit-breaker on the Final Distribution Board.
This is particularly suitable where Appliances are expected
to operate at diverse times of the day. Ring Circuits would
typically be installed in bedrooms, living rooms, kitchens
(except major Appliances such as cookers), partiioned
office areas, etc.

cAlall Al ¢ Jliual) B Jgash) Ablsa) JlisY) B sl B ASfal) AlaY i) gl g e ledY) el dae AL o) qeay
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(2014-

7.6.4 The number of Radial Circuits and Ring Circuits installed
in a Premises shall take into consideration future accessibility,
maintainability, and safety of the system, whilst limiting the
extent of power outage to serviced areas.

(715-5 33 ay o< A pal L ) 3B goabal) i (B sl 10 g ) il g8 DU e ST e oy YT g

715-5 Not more than three lighting circuit or two socket circuits shall be bunched in the same conduit. ‘

(7157 3 oS0 A sl S ) 2a3Y) LBl 9 8 ) gesba (B AALAAN a5l o g (e Lgadas oy (A1) i gl prend pde g

715-7 Circuits fed from distinct sources of supply from different distribution boards or through separate isolators
shall not be bunched in one conduit.
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1.6.5 Circuits supplying a kitchen must not be used to supply
any other arca. However, ceiling lighting Circuits from a
kitchen may be common to other areas.
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7.6.6 For domestic Premises, all Circuits supplying one room
must be on the same phase, other than for kitchens and for
ceiling lighting.
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750-14  All single phase socket outlets in any one room shall normally be connected to the same phase of
the supply. In larger rooms and other areas, socket outlets may be connected to different phases of the
supply provided always that the outlets connected to any one phase are grouped together and no two socket
outlets connected to different phases of the supply are less than 2 metres apart.

EXCEPTION: Where an under-floor ducting system is employed the minimum distance between
any two outlets connected to different phases of the supply may be further reduced

to 1.2 metres.
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insulatedconnectors,terminals block , wirenuts....etc
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750-4 No cable with a conductor smaller than 1.5 mm > shall be used as a final circuit. l
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324 Ring Circuit to socket-

YYY Y

outlets ﬂ
4.0 mim?
e
(S|
AT S

LA

164 Radial Circuit to
socket-outlels

2048 DP
swilch
(abowe bench)

204 Radial Circuit to
washing machine or
dishwasher

(below banch
adjacent o
machine)

4.0 e

204 Radial Circuit
to water heater

32A Radial Circuit
to cooker control

- =

Mote 1:

Mote 2:
accordinghy.

Mote 3:
socket-outlet may be provided.

‘\.Hsat resistant

flaxible cord
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To Final
Distribution
Board

heat resistant flexible cords to be sized to match the rating of the Circuit.

for cookers with higher power ratings, sizing of the Circuit to be increased

for connection to fiked Appliances, either fused connection unit or

(2014




MeUlral BOp CONnMEctsnn SWilch Wire: Connesclion Live loop connecticn
Liwe, meutral amd \ Earth terminal in coiling ross

;"f Live, neutral and
Eaath 1o next Bght

Standard hkghting Circuit arrangemeant

Meulral loop connection
Mo live loop comnection

Live meutral and
Earth o next Eght

Twao way switch lighting Circuit arangement
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750-7 Two socket outlets of 13 amps rating may be connected to a single phase and neutral circuit wired
with 2.5mm? cable, protected by a fuse or circuit breaker of rating not exceeding 15/16 amps.
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750-8 One socket outlet of 15/16 amps rating may be connected to a single phase and neutral circuit

wired with 2.5 mm? cable, protected by a fuse or circuit breaker not exceeding 15/16 amps.
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750-9 Six socket outlets of 13 amps rating may be connected to a single phase and neutral circuit wired
with 2.5 mm? cable, protected by a fuse or circuit breaker of rating not exceeding 15/16 amps, serving one
room only of less than 50 sq. metres floor area which is not a kitchen, provided that no fixed water heater or
window air conditioning unit shall be connected to any of those points.
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750-10 Six socket outlets of 13 amps. rating may be connected to a single phase and neutral circuit wired
with 4 mm? cable, protected by a circuit breaker of rating not exceeding 25 amps, provided that the total

connected load of the circuit does not exceed §°
circuit shall not include for more than one window air conditioning unit or one water

(169)




Busways, bus ducts and busbar risers sl Ja ghad
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Vol3 Busways, bus ducts and busbar risers shall be totally enclosed
(non-perforated) for protection against mechanical damage,
moisture, dust and other environmental effects.

Lgh ) die 4 gia Ay 43 50 ALS Uasaall B0 a3 (368 4y gia A 3 55 el (99 Gillall L Jaasi bl Jasg 0 ag
(2014 ) Ja¥) Aso (o3 el 55 olsall Ay <)) aaatl AniY)de-ratingCoy ¢ siwa ) (A 790 Agpesd

7310 The busbar shall carry its rated current without exceeding 55°C over an ambient temperature
of 50°C at 90% relative humidity in any plane without de-rating and without affecting the
DEWA power supply requirements.

A alla ¢ Bhd e ol Jil g gl 3 gal o B Cua g Sulal) CALL A mal) (3halial) (& jlesldl) Jaghad aua g ade cung
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7.7.4 Busways, bus ducts and busbar risers shall not be located
in arcas prone to mechanical damage or where they may
be exposed to hazardous matenials, liquids or gases, unless
special precautions are taken.

6.11.2 Busways shall not be installed at the following:
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).

e Ly 0l 6 4 Baad el gd 5Ls 3.5 AaiDielectric test JLEAY alaal) JolS O 0B ) (e dakad (S LSS Gy

(2014- L) A 5o (20 6l Sl 5 obsal 45 yeS Syl Aa3Y) <l 62 1000
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7.3.3  Each piece of busbar trunking shall be tested before it leaves the factory for 3.5kV Dielectric
test for 4 seconds & 1000V Megger test. Test certificates for the same shall be produced
during DEWA inspection.

- ) s 3 el 5 olsall Al <)) iyl Aa3Y) &l gh 1000 s Megger S8 i ¢ a8 gall (B L) il sy g )8
(2014

7.3.5 Before and after installation at sites, each piece and run of busbar trunking shall be Megger
tested at 1000V.

(6-12 i kb 4153 6l sl oLsall A4y oS hyacil 3a3Y) Jia 1,80 Jolaii ¥ clilusa o alSaLBusbard! cilale s qus 5 oy

6.12 Support of Bus-ways:

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

BhUal (b LS 5 i Y g 5 Sl B 2 3aY) 5 ddlpall Jal (1 L) S sl Sy Gy Jlaald) Jaghad auda g
bl A0l 5eS) iyl 4a3Y) L (separate riser shaft s s cag) i ) Lag jaliall g cuilsall g 3080 e glull dallal)
(2014- <l JlaY) Ao s sl £y 5V

~J
o
O

Busways, bus ducts and busbar risers shall be located so
that they are accessible for future maintenance and repair
throughout their length. They shall not be installed in
habitable arcas such as flats, offices, shops, ctc (a separate
riser shaft or room must be provided).

2030 ) a1 g @ pad) e Jleald) i jlesa s o Sgae Y
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615.1 Bus-ways Shall Not Pass through Walls or Floor Unless:

1)
2.

The wall or floor is dry.

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

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.

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.

Y .oanada b ) Jaga lgd 056 Of g bl @Bl ga aaa (s (J) 5 g) Bilae i ga jlaaalal) Jaghadld 58 &
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S S/2
S <= 16 (not less than 1.5 (not less than 4 or
see note 2) 6, see note 3)
16 <S <=35 16 10
S/4
S>35 S/2 @ note fing 25)

Note 1:

Note 2:

Note 3:

Note 4:

[from table 54.7 of BS 7671)

for Main Earth Conductors between Earth Electrodes and the Main Earth
Terminal of an Electrical Installation, S should be taken as the cross-
sectional area of the conductors of the incoming supply cable. For Circuit
Earth Conductors S should be taken as the cross-sectional area of the
Ciircuit phase conductors.

Earth Conductors must always be insulated and a cross-sectional area of
less than 1.5 mm? must not be used unless they are an integral part of a
sheathed cable (e.g. an Appliance flexible cord).

Main Equipotential Bonding Conductors should be sized according to the
live conductors of the incoming supply, but should not be less than 6 mm?.
Supplementary Bonding Conductors should be sized according to the live
conductors of the circuit to which they are connected but should not be
less than 4 mm?.

as an alternative to using the above selection table, the sizing of Earth
Conductors and Equipotential Bonding Conductors may be calculated
using the adiabatic equation provided in the IET Wiring Regulations BS
767 1:2008 paragraph 543.1.3. This normally allows smaller sizes of Earth
Conductor to be used.

For example: 4.0 mm? earth for 6 mm? circuit conductor
2.5 mm® earth for 4 mm? circuit conductor
1.5 mm? earth for 2.5 mm? circuit conductor
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Ltk The current rating of busways, bus ducts and busbar risers
shall be based on the Diversified Load of the relevant part
of the Electrical Installation being supplied, with allowance
made for future load growth where appropriate. Diversity
factors must be justified and submitted with the design for
approval by the Distribution Company, see Regulation 3.2
and Guidance note G2.

gl o U A 3Y) adal USHilSae A Ladia ()9S5 G o) b ghad Aalil ga (s 2 il 48 sallplug-in Slas g aladiud ¢Say
(2014- Y Ao ada sl Lo jeSUl 5 olaall Al 1 SU ilyaaill 4a5Y)

7.7.8 Purpose made plug-in circuit-breaker units may be used
with busbar risers systems where they are mechanically
interlocked to prevent removal whilst energised. Sece
Guidance note G3(a).

R N

Typical busbar riser system includines plus—in circuit breaker
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7.7:9 The number of busways, bus ducts or busbar risers required
for a high-rise building and the number of floors served by
cach must be selected by taking due account of the future
accessibility, maintainability and safety of the system, whilst
limiting the extent of power outage to serviced areas.

Gilla 12 bl 333 £l SH e 4 6 ga (lanal ¢ ABALEN (Alall (B o A 7 yihal) ¢ Jlanlall pusd 5 35l S aranasi iy
(2014~ < JLaY) 5o 3 el oS 5 olsall 4l 1Sl ilaaadl) 4a3Y) |, ladalia

7.3.6  Each busbar riser, proposed for installation in high rise buildings shall be designed to ensure
reliabilitv of power supplv with maximum 12 floors interrupted durina outaae of the

claaddi 1a3) fire barrier/sealing (sl Aaglia jalgsas o3 Al o g (oY) ol Ol e Ll ya 1)
(2004 ¥l Uy (23 ol e alaall 2l o<

7314 Wherever the busway passes through the wall or floor, it shall be provided with fire
barrier/sealing to the degree of fire resistance required.

S Fia (a e 180 9 pni 50 O 291058 gL o (@ilba I8! Jlulall soliall (s gia o Tap of aa g <ulli ¢
(2014~ Y A s (03 Ly el 5 elaal A 5 Slayasil) dasy ) g Adpnal) g Jdill qanidia diia Lgd ¢y 68 O gy culadal)

7.315 Thetap off unitinstalled at each floor levelinabusbar riser shall be at a height between 50 cm
and 180 cm from finished floor level and shall have adequate access for operation,
maintenance and replacement.

(174)




sl s i) i) AE) Gany (95/6) cedlead) Gl (5 paal) 35Sl S5 Mg

(Distributer bus duct) a5 Oluad ()

Leata s o Lgile Jlaal Jua s oSy A @b o4 a5 580 Oluiad 500
Clilae ez lia 4 OS5 Suas Glaadll Ge g il 138 aaian,y leiless
e 95 LA 5 o e e 33 s sall Jlaa¥) L3S Ayl JalS e Aadiie
Ayl e de jaall £ jlaal JS3 e Bl @iy cuaaidll 134 Glasansl e
oM Goli JUEY e Geiie JS3 ez a8 JoY1 gl B
g Ll (A -1) JS2 B e pe g o3 138 5 - Jasll Ldaal duc il
A LS 350 Jaa ss il okl D 2 e 250508 a5l Olead Oe SE
as,:.s.t,m\:\.usst\.,nd)LsH\s_;:.y,.(-n'—-\)Mqic,b,
) gill S il e pad desa e A giaae wle Jab e Wl
e s3I Al e Ll 35300 Llaad il aliadl S Sl 55,3
Al 335 ey Bl AaSaa ol ol ) Gl 0S5 L WiE | Lldala z al
JH,Jicu_ﬂlgD__‘schs‘!\s)ﬂaMdgg\eﬂc:éééwb

Aedalay

Jaadl 4
(Load side)

PLUG IN BUS DUCT
= 600A~ 2000A

600A — 2000A

LB o 44
(Supply side)

A 32 395 apead Ao y
#12000 -600
Omtha SIS e ey

Saxll 4g

(Load side)
r;—————ﬂ : 1

SNV bod el P W T o =

==t == :
W g

I - {: - e - l
Lans —— T —— an o T A S O A

(175)




TAP OFF BUS DUCT 5 % Jaad) 4
- 600a - 2000a e b 43 E R
. h

(Load side)

2 A A A1
EMMJZOOO'GOQ
B Jea 33 b el s

saan - 1 Sasdlaga
(Supl::y‘s‘l;-; l ~— I (Load side)
i = =————— ——-— -

wij}gd!)h‘d&:uhcj&g&jj%u&:(1*—1) as, Jsa
Lena 5 odlia Lgtslan Jiley of Lue a0 3 5ol oDl il ki day

O G el e jal On Ad Jualt DA (e 4aedall Gluatl i Ledic
Ok gy e 23l Juali gaila o optiad) Glaadll (S Juad) 058
Ll i) (S5 A e pabiaial (e 3,08 4S5 (S L e Ay
JES (Expansion joint) 235 Alua p pladiuly oIy (58 " panll Lagaand

(V1) Jeay (1) B asa
o eall O Ol gl sl e 33580 7 el aaad Lee
ol oS Lesdle oz il oda o Alia gl JlaaYl 355 any (sl
o3 o (Sary -yl il DV e sally Sl LAl (e i gale 350

(176)




U LEl Al e A 53 ieal g Uiy Zaere Glaal Jadiud AL
dia g saa L5l Aala s 5SS Uladl 038 8,y . Jlaa¥) L35 an;
Sy (TV=1) JSE L () (S Aaaie gal) GBS Glaadll Gulid Lmisa

. (Reducer) (=uiis dxhd

EXPANSION JOINT

A deay

(<) V)

&2 Olauzad w\hmcﬁJ Al clag :('lV—'\) a3, Jsa

225550 Cila sl Aaanall Gluiadll Jao o5 alad

Ol il tas W oakea e JaS Lol Al GLasdll W 3 aal e —
leazanas dic ool el BN 1 ks 5 (COLISIL GGG @lid y) alaas (o2l
O ALl SlElaall 5 9S8 JEIL, - OSes Le J81 ZISH Lastadd 585 o
Sloles Jaa sy zrane ¥ Laas OSar Lo J81 Ll Slamdll @l oSla .
B Elie au 5580 Cila ol 30 5 gall aldal gEl ) Slacdll @b (o )
S Ales ae (BEad Aaala (Astar Hl) les Culaa ) Alasted (e ghews V3a,
L) =L Joais 5y o sl akalEl Wy Aaals e Slemdl (A
~s oAV Gl e (Al Lk e Aa g e SSUa 5

Aadadll CBla gae Lo UsSS s & 53l 13a e 3aa 5 (TA—T) JSEN ~iagay —
ed gy das 5 (SN SSlasll 555 YW 8 JJGIL s Gl e e 30 secs
SIS 13 i LelasWI aaanl g1 ST ansns O L Laelmnmad e dAalaal
e A lgal dAalad m 5 5& dms Azmedad SlamEll  lee aesl Aals ol
.A_x;s&\,éiLL.:uJ:,z_}L._;c_uf,\_\;;..\c,s.gup 3 _3p3lie A U

(177)




3 Sl Tlgill 93 atadll 034 455, (1-) JSEN S Asas sl
.;5,!\ )

A5 5e Gla sy e 3olie Lleall s Lol Slaa g e Aoyl S5 —
s Jdas N 2 e SIS 5 4SS o Paaal =35 5 (Flexible connectors)
L_aS) Olezmall o3a I < 5 Ayl Junsl anal LSl ams g Gluaall
OISV 5 o Al Slaadll ~lad) o (cLeS) 25 lasSla Al 3
SN 5y 5e pae b el A

g Rl y Spmm 53 g A s B
FEEDER WITH FLANGED END & FLANGED END BOX

Apade Olaadl (Algs i) Aoy Aalad :(TA-T) A8, Jsa

lasic . 2355 o autad dadd e fas

Laghduay e iy o, g g8

Aoyl deeyi ik Ly in g g
VERTICAL ELBOW WITH FLANGED HORIZONTAL ELBOW WITH FLANGED
END&FLANGED END BOX END & FLANGED END BOX

Aaase Gl £ 95 JS3 e (Aukes o) Ay Aak 1(19-1) 3 gs
Laie 435 o gaisd da gl s lag

(178)




Aoadall Oluadll lgs e Axkad ()
(ALl Lgalad paan 5) Asadadl Slaaill C o s Lalall Do gl 0,85
o Ll an akaill o3a Jlail Bhlia 555 LS Ledl bl die 2 le We
e—ldll ki die COlia gall Gl 135 (A ladl C g gall @l daas Al
Oa—a 2 e Gl dll oda dadaly LA jle JIBS Glaadll Lles 3 AaE
cUniS aaa0b Aalad ol Ales Aalad Ananadl Slazdlly Lalall Llaassll atadl)
(V=) JS2 L8 Raage o4 LS, Tkl

End Closure

Aaada Glaad Llgs (BDIE) Saay (@) daada Sland Lilgs saay (1)

ALlgdl Shaa g (V- —1) a8, I

. Olazdl) Cauis Slaas (9)
S e 2@ g oaal e A@) ol L ) Glualill Cuil xie
13 L lie Aol Caati adal ) Zling a1 Ol BTG Ledulas e
AYY-1) 5 (YY) (VYY) JEEY (B Ao pall AES m 5all

HANGER y
= Hanger For Vertical « Hanger For Horizontal

el G () A8 s ()

() L b (1) LaS Aaasall Gladall) Cunds adad 3(VV—1)aR, Js

(179)




VERTICAL HANGER Ll Clamdl) canis
= 1200A - S000A

OPEIING HOLE

OrDNeG)

VERTICAL SPRING HANGER CS 5055 Al adtedy L Gladdl) cands
- 600A ~ 1000A

Jjﬂ-

FLOOR

LS (3ohy AR ae Lad) Glakall 95 ((VY—1) A3, Js

Gl asal 5000 - 600 dne Gl il A8 505 5aa
VERTICAL SPRING HANGER
100 CPENNG WOLE 1200A — S000A \

Cilaaw 13 Anadall Gluzdll g ral Z3lad (VY —1) a3, JS&
canaS T l*.u-‘_)z.m'&az.!)\._ﬁ

(180)
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7.8.1 All Distribution Boards must be factory assembled, type- ‘
tested and comply with BS EN 61439.

s U g Agalad) Aadd) 8 dad gilal) duinll g Ay ) Al g A3l <) Jagiuall Jaal o 5 palh g plid) 4368 a9l cla o (4685 0
Juac

Ailgl) i gall Juaiall Jaall b g and J Lgana 43nS alies ¢ gl JaSU) @l B Loy ¢ Ailgdl) g5 i) cila of A2
¢ Aguilial) g 53l Jal go ala35uls <Diversified Load §siiel) Jaall Wy o AY) g sill il g3 ga)sill gl yaas aly o8 ¢
(2014~ S Y1 A g ki sif 1 50 5 slaall Al 5 lapaadl Aay) plaBY) e Juliall b Jaad) 334 3 paada asadl aay

7-8.2 Distribution Boards must be of robust construction,
capable of withstanding expected clectrical, thermal, and
environmental stresses in normal service and during faults.

paal) cld &b k) Bl (e GlS a0 o 5 giagg JOI8 A8 S e I s byl o s dagl OS (g giad O
(2014- Sl Jle¥) A g ki sl ey 5 5 obaall Al 5eSI) Cilapaaill Aa5Y )Acal A éa sia JAS sy Canlial)

.8.4 Each Distribution Board must have a neutral bar which is
mounted on insulators and which has a sufficient number

~

of terminal points of adequate size for the largest cable
expected to be used.

A yactl 2aiy)Aa ol JANa S et i ) Jea gay G 58 s § 4y (il sl oy (10 @55 Ao g S (g g O g
(2014- <l a1 A 5o o sl £l 5 olall

7.8.5 Each Distribution Board must have an Earth bar which has
a means of connection to the incoming Earth Conductor
and cable gland of the incoming cable, sce Appendices
Ab5(e) and A12(c).
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Note 1:

Note 2:

Note 3:

Wiil@

[ see Regulations 6.2 and 6.3 )

dlustration shows a Distribution Company Earthed System with a Locally

Earthed System (TN-S and TT).

for sizing of Earth Conductors refer to Appendix AS(j) (S for cables up to 16
mm?, 16 mem¥ for cables up to 35 mm* and ..52.. above this).

this arrangement shows single core cables for SMDBs, other arrangement
may be used (e.g. cables with SWA with seperate Earth Conductor).

g
aoooon

RCD Operation & Test
Owner Notice

T numMber R L
the device will not DOt ewich on afer
ripping
contractor or yol.. local Electricity
Suppty Company.

RCD Operanon Label
(see clause 5.4.7 )
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7.9.2 Switchboards must be located in a dedicated room to
provide for safe access and egress at all times, including
during maintenance, repair and replacement work.
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A switchpoara snall not be Instalied In any or tne Toliowing locations:

Kitchen.

Bathroom.

Toilet.

Above sinks.

Below a staircase where there is less than 2 meters vertical uniform distance from floor to ceiling.
If an external location except in a purpose made enclose approved by Qatar General Electricity
& Water Corporation “KAHRAMAA”.

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

DEOV BSOS

2 353 B gl ¢ (Qliilaall G e g clalaadl g fllaall Jia) slaall aladiind Lgsb aldy A1) ad) gall B a5 gl Cila gl CuS i pde g
- sl el gl 5 olsall Al 5ol asaatl 2a3Y) (aBbead) Jia) Lgl) J ga g cma (SUal (B ) ¢ slaall AT jaan i sl ) e e
(2014~ <Y Al gm0 el eI g olall Ay 5o SN Clayaail) fu.‘h!) (2014- <y g

7.8.16 Distribution Boards shall not be installed in locations where
water is used (e.g. kitchens, bathrooms, pump rooms), within
2 m of any pipe or other source of water, or in difficult-to-
access positions (such as stairways).
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7.2.2 Main, sub-main or final Distribution Board/s shall not be installed within bath rooms, toilet,
damp or wet locations, bed rooms, kitchen, above sinks, store rooms, high ambient rooms,
dangerous or hazardous locations or below any stair case.

Badaal) il (ydany s Uiy oLy 1S s An b 20 g8 G ¢ gl (alli (B il gall 9 3 Aailgd g3 g5 da gl IS 685 O g
g 0 sl Sl slaall 8 540 il 153Y)high rise buildingsd8aLall Alal) & 4S jidial) <l yaal) g aldld) 35Lia) Jia
(2014- < ey)

7.2.6  Each final distribution board shall only supply the circuits in the same floor area, where the
distribution board is located, except for specific applications such as stair case & common
corridor-lighting in high rise buildings. Prior approval shall be obtained from DEWA for every
application, as specified under Section 1 of this Regulation.

il (5 e Jes Al Badl Gk 08 6 sl AiiSa (LV) Galiial) agall <l dpwi ) clasll) Ui e e (1985 o
4 ) Jals Aidall g Jailad) do Andial) Adiienal) o) pgd) i Cilan g gl JalSlly dall 9380 (5 3S sl
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4.1 Main Low Voltage Switch-rooms:

4.1.1 All Main Low Voltage (LV) 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 L.V switch-room.

(o 020 5y 5l 5 slaall il oS el Aay)padiial) agadl Culd Al <) cila ol ALaldl) cildlocal)

Minimum 1.5 m front clearance.

Minimum 0.75 m rear clearance.

Minimum 0.75 m side to wall clearance.

Minimum 0.75 m side to another Cubical/PFC panel clearance.
Minimum of 0.75m clearance for ventilation around capacitor bank(s).

¢ 38N Jale g il g agal) (bl <l galy el 400 0 Ao Ldiinal &3 AN LV switchboards sbogS cila gl 3935
(2014 S ) A g ada sl 1 568015 slaall 28l 540 il a3Y)phase indicating lamps () ALYl
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‘ 7.9.4 Switchboards rated above 400 A must be provided with
instruments for Voltage, current, maximum demand and
power factor measurement, as well as phase indicating
lamps.

Glanall gran Jaseda g Jladll g (a¥) Gl (i i sl g8 da gl IS alal Lgale Ablaal) g aa 750 08 JE5 Y Alsa b gl
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4.22.2 A distance of not less than 750 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.

sbaall 20 468l Sl 2s3)cubicle construction (» GsSi .MDB / MLL.V.P uadiia 3a <l iy i da gl i
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4.2.1 Any Main low voltage Distribution Board-MDB / M.L.V.P. shall be of cubicle construction. ‘
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FRONT VIEW
Guide for Cubical panel front view with dimensions

Form 3B, lype 2 Fanel

PANEL SIZE: CABLE ENTRY:

TOTAL HEIGHT: 2000mm ‘ TRANSFORMER INCOMING: TOP BUSDUCT 2500A
TOTAL DEPTH: 1000mm | GENERATOR INCOMING: BOTTOM CABLES
TOTAL WIDTH: 4200mm ‘ OUTGOING: BOTTOM CABLES
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7:9.6 All busbars in switchboards must be tinned copper and
rigidly supported throughout their length. The neutral
and Earth busbars must run throughout the length of the
switchboard. The neutral busbar must be of the same cross-
sectional area as the phase busbars.
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4.3.4 Where the MDB is supplied directly from the secondary of the Qatar General Electricity & Water
Corporation “KAHRAMAA” transformer and no cut out is installed, the maximum length permitted
for these cables from transformer to the main switch of the customer’s main L.V. switchboard shall
be 10 meters.

O iy () 5 o) (aui ) aSail) Ui (U ¢ adad (6] ()9 J gaall (adiial) 3gally B pile MIDB 4a ! Jua 5 o Ladis
((1-6-4 23 )l A15a] ¢l sl 5 sbaall A 1o st 3a3Y) ((ACB) Triple (TP) Pole A. C. B £ 501 (3 5 il adald ¢ 655

Where a MDB is connected directly to the Low voltage winding of a transformer without any
intermediate cut out then the main controlling switch (or switches) shall be the totally withdrawable
1 Air Circuit Breaker (ACB) Triple (TP) Pole A. C. B.
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4.23.13 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.

@Slka gl el gana Y3 3« TP MCCB Lzl 630 0585 O a2 :Sub Main J) 4l ¢S da sl dad aa8) 2ad)
(58 A 50 6L, 5 5 olsall Al 5ol lapacill 3a3Y ) SiSw gaa Y 518 3 « TP MCCB Lzl 400

6.7 Sub Mains:

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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6.7.8 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 5.6. Unarmoured cables shall
not be installed in ground unless installed on cable trays within a cable tunnel.
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7.8.6 All Final Distribution Boards must, be arranged so as to ‘
provide for at least two zones of Earth Leakage Protection
(c.g. 100mA and 30mA or 30mA and 30mA) and to avoid |
complete disconnection of power to the arca being served,
in the event of an ecarth fault. This may be achieved by
cither of the following methods: ‘
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1.8.7 Other than for small 2-storey buildings, cach floor of ‘
a Premises shall be provided with at least one Final
Distribution Board installed in an easily accessible location.
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7.8.8 The number of Final Distribution Boards and Sub
Distribution Boards provided in a Premises shall take into
account the future accessibility, maintainability and safety
of the system, whilst limiting the extent of possible power
outages to serviced areas.
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7.8.12 Neon indicators, voltmeters and ammeters must be provided
for Distribution Boards rated at 400 A and above and, where
rcasonably practicable, for other Distribution Boards.
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78113 All outgoing Circuits of Distribution Boards must be
provided with only circuit-breakers (such as CBs, MCBs,
MCCBs, ACBs, RCDs, RCBOs) and shall not contain fuses |
of any kind, except for capacitor banks. See Regulation 10.2.

10.2.10 Each capacitor step shall be protected against conditions
of overload and short-circuit by means of suitably rated
overcurrent relays and suitably rated HRC fuses (current

limiting type) respectively.
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7.8.15 Distribution Boards of rating 200 A and above shall be |
installed in a dedicated room. Distribution Boards of rating
below 200 A may be installed in a cupboard or other
suitable enclosure complying with clause 7.8.14 and clause

3.9:9.
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Al12(b) Mimirmum sizes of L.V switchryooms |

1600 - 2500 3.5 x 3.5
1000 - 1200 3.0 x 3.0
600 - 800 2.5 x 2.5
400 - SO0 2.5 x 2.0
200 - 300 2.0 x 2.0

Note: the above rooms sizes are given for guidance and other reqQuirements for
access and safety should be taken into account (see Regulation 3.5, 4.2
and Appendix A12(d)).
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7.2.7 In multi consumer installation, such as commercial or residential buildings, the consumers’
‘ distribution board/s shall be installed within the respective consumers’ premise (e.g. Shops,
‘ Flats, etc.) and shall be near to the entrance of the premise.
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7.8.17 Distribution Boards and all electrical equipment installed
outdoors must be corrosion resistant and give protection
against mechanical damage and a minimum ingress protection
of IP55 unless otherwise specified in these Regulations.

S Fa (a a2 08 B Y U e A g giwa JSu(flush or surface)s) sl sbigSl &) Gla gl aas S
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7.2.9 Alldistribution boards shall be installed flush or surface mounted at a height not exceeding 2
’ metres from the finished floor level to the top of the distribution board.

(190)




790-1 Distribution boards shall be housed in purpose made heavy guage, rust-proofed sheet' steel housing.
The distribution boards shall be so installed that its top does not exceed 185 cms from finished floor level.

Alternatively they may be housed in non-metallic enclosures provided the material employed is fully suitable
for use in the climatic conditions and has the reauired insulation level.
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7.210 AllLow Voltage panels of 1600Amps and above shall be of Form 4 type.
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78 .18 Distribution Boards must be provided with sufficient
numbers of Protective Devices so as to cnable cvery
outgoing Circuit to be connected to an individual Protecuve
Device and shall include not less than 10% spare Protective
Devices or blank positions.
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Special locations and systemsdalil) 4alail g a3) gal)
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/ Isolated metallic parts

e

or 120vd.c.

=
230V [ < \ max 50V a.c.
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overcurrent protection

Symbol for safety
isolating transformer complying
with BS EN 61558-2-5
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Bathrooms and similar locationsatilaall 28| gall g Cilalaall
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=) all Final Clircuits (including lighting, water heater,
extract fan, ctc) must be protected by a RCID of
residual current rating 30 m A and complying with
BS IENN 61008. Such protection may be groupoed |
across scveral Clhircuits aat the Final Distribudtgon
Board. Howeoevernr, fan-coil units mounted in aa cciling
void in a2 bathroom may be provided with 100OmA
RCITID) rotection.
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(b) no socket-outlets are permitted except those
supplied by an isolating transformer and complying
with BS EN 61558-2-5 (e.g. ‘shaver’ socket-outlet); |

- e
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(o) all Apphances, Luminaires and other Accessories
must have a minimum level of moisture ingress
protection of IPX5;
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(d) Appliances, LLuminaires or other Accessorics may
not be installed within Arm’s Recach of a bath,
shower or similar facility. However, such items

arc permitted within the room containing a bath
or shower at a distaance greater than Arm’s Reach
from the bath, provided that the requirements
of clausecs 9.3.2(a) to 9.3.2(c) above are complied
with. In addition, all switches associated with such
cqquipment must be installed outside the bathroom
v myrowsicded savith a caordomanll ssavitehs and

Jod dlen ray saiena Ut il gh 30 i L2300 LS g 12 32 maBl SELV Aol g slal) cnti 3pLiay) g gl g
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I1PXO. Underwater hghting must be supplicd by |
SELYV at a maximum Voltage of 12 V a.c. or 30V
d.c. and with ingress protection IPXS8.
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9.3.3

The requirement for Earth Leakage Protection on Final
Circuits must be met, along with the requirements for
Earthed Equipotential Bonding and Supplementary
Equipotential Bonding. See Guidance note G4(c).

Incoming
=upply cabile (TN-S) ot

Note 1:
Note 2:

Note 3:

VI A/ S

I\

Spewsser

live conductors are not shown for clarity.

characteristics of MCBs for Final Distribution Boards must be coordinated
against Earth Fault Loop Impedance values to give a maximum of 0.4 sec
tripping for circuit A (socket-outlet supplying portable appliances) and
for circuit B (fixed appliances). Also, MCCBs must coordinate to give a
maximum of 0.4 sec tripping time for distribution circuits. (see clauses
5.56.2 and 5.5.3).

clamps for Earthing and bonding shall be in accordance with BS 951.
{see clause 5.5.11\.
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Swimming pools 4aluwl) cilalas
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aall Final Clircuits muast be protected by - RCID of
recsidual current rating 30 m A and complying with
BS IEIN 61008. Such protcction may boe groupaocd
across soeveral Clircuaits saat the Final Distribution
Board. Excoeptions may be allowed for high leakage
currcnt applications wheoere RCOCID protcecction of
10O m A residual current rating may boe alloweaed,
but only wheoere such cqquipmaent is out of recach of
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no sockcect-outlets are permitted within  Arm’s
Rcecach of a swimming pool. Sockect-outlets may be
provided outside this distance for purposces such as
cleaning of the pool, which must have a minimum

ingress protection of IPX6 and must have an
immtegral RCI) of residual current rating 30 mA, sce
o T I S S s R N

IPS55 weather protected socket
outiet with 30mA RCD
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all Applhiances, lLuminaries and other Accessories |
must have a minimum level of moisture ingress
protection of IPX5; |
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Appliances, LLuminaires or Accessoriecs which are
within Arm’s Recach of a swimming pool must be
supplicd by SELV or PELYV and have a minimum
level of ingress protecuon of IPX7. Underwater
lighting must be supplied by SELV at a maximum
Voltage of 12 V a.c. or 30 V d.c. and with ingress
protectuon IPX38.
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903-2  All underwater lighting circuits shall operate at voltage not
exceeding 36 volts.
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9.5.2 The requirement for Earth Leakage Protection on Final
Circuits must be met, along with the requirements for EEB
and Supplementary Equipotential Bonding.
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Street lighting £\ s 8 U
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9.7.1 Protection against clectric shock for street lighting shall
be provided by an Earth ILeakage Protected System
(Regulation 5.4) and by an Earthed Equipotental Bonded
System (Regulation 5.5). In the latter case, the street light
column or other structure shall be connected to a means
of Earthing, which will normally be from the Distribution
Company supply cable.

8¢ aladiuly a1 Gt lany ¢ BB g Ay sal) Bl Jia ¢ £l gl abian (e cidigall LA jaa g cang
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9. 7.2 Temporary supplies taken from street lights, such as for
decorative lighting or signboards, must be provided with
Earth L.cakage Protection using RCDs of residual current
rating no grcecater than 30 mA where within recach of
persons, or 100 mA where not within recach of persons.
Time delayed devices may be used to avoid nuisance
tripping. Alternatively, such suppliecs may be provided by
SFIT\V or RTNV

External lighting 4x &) 5 LY
Ao ool il oLl slaall A0 oS ciapaal) daiy) g ghal) gdal RCBO (mbaas Ao 48 jall dua JLAN 5 LYY (il 68 1) g5 o
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9.8.2 External lighting Luminaires mounted on poles shall be
supplied from a suitably rated single phase RCBO.

2as¥)B Al a glia g( o= )5 s ) el 7 54 e U e Bl o JLad) adaall g zlaaall (i e sl QS 0585 o e
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9.8.3 The connecting cable between the LLuminaire and the cut-
out shall be a 3 core (I.-N-E) Double Insulated heat resistant
flexible cord.
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9.8.5 Earth bonding connections to the steel wire armour of the
cable, the metal enclosure of the cut-out or gland plate and
the metal pole, shall be made within the cut-out.

slaall 2 el ) 2a2y) TS5, Aglea da 3 B ae ABS €liiadl ¢a i aall (o (2 A0 3 LY sl 068 O
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9.8.6 T'’he cut-out shall be metal enclosed or ABS plastic with
minimum ingress protection of IP55.
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9. 7.2 Temporary supplies taken from street lights, such as for
deccorative lighting or signboards, must be provided with
Earth L.eakage Protecuon using RCDs of residual current
rating no greater than 30 mA where within reach of
persons, or 100 mA where not within recach of persons.
Time delayed devices may be used to avoid nuisance
tripping. Alternatively, such suppliecs may be provided by
SFINV oo RTN

- A g il gl oS5 sliall dl el iyl dasY)junction boxes YA (e Ao A 50N (R )l 0685 o
(2014

9.8.9 Looping of external lighting Circuits shall be via purpose-
made junction boxes or cut-outs in compliance with clause

1.5:16;
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Electric motors and starters 4S_ad) (531 g2 9 4l 1Sl Cils jaal)
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1 HP to 5 HP 5 x full-load current

Above 5 HP and up to 50 HP 2 x full-load current

Above 50 HP and up to 150 HP | 1.5 x full-load current

11152 All single-phase motors above 1 HP and three-phase motors
above 3 HP shall be provided with current limiting starting
equipment to cffecuvely keep the starting current within

8.1.1 All motors including AC compressors over 1 HP for single phase and 3 HP for three phase 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% completed with time delay for auto re-start to avoid voltage dip.
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Motor Electrical Power Rating Max. Starting Current*
Less than or equal 600 KW 6 X Full Load Current
Above 600 KW and up to 1200 KW 4 X Full Load Current
Above 1200 KW and up to 1800 KW 3 X Full Load Current
Above 1800 KW and up to 2400 KW 2 X Full Load Current
Above 2400 KW and up to 3000 KW 1.5 X Full Load Current
*Maximum permitted current per feeder during motor starting (including other running
motors and loads) should not exceed 350 Amp at any circumstances.

il 5 g Jadil) cila glaa g Alall Q\:\thkid\ﬁ.ﬁigﬁeb)‘&i 39Sl Sl e aul) ol jLit g ¢l jaall clan®s ) gladt Lasie
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11.1.5 Where motor ratings and starting currents exceed those
above, then the relevant diagrams, operation information,
protection arrangements, starter details, system Voltage
drop calculations etc. must be provided to the Distribution
Company to gain approval for connection.

o A gal Ayl S cilapaail Aady cea g
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8.1.2 The method of starting motors shall restrict the current to limits laid down by the Qatar General
Electricity & Water Corporation “KAHRAMAA*.

1. Motors with a name plate rating of up to and including 11 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 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.

A aall 20l 31 Jaal ada dlas iy Ao Jaidd asad 3 gaks @iy 518 0.37 8 Adana 3 il gS ¢ JS 49 5
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Every electric motor having a rating exceeding 0.37 kW shall be provided with control
equipment incorporating means of protection against over load of the motor. Installation of
1-phase motors rated up to 3.7 KW (5HP) and 3-phase motors up to 110 KW (150 HP) only shall
normally be permitted unless otherwise approved by DEWA. Where a large number of motors
above 150 HP are proposed, the advice of DEWA shall be sought on availing a bulk supply.

AS )l 0 oe alaie ) oy duald cig B JB (B bl galal jaaa dlua i (S (B9 9L 0.75) LChas 1 (e JB s o)
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805 Motors below 1 H.P. (0.75 kW) may be connected to single
phase supply. Under special conditions to be approved by
EDD for each individual case, motors upto 5 H.P. (3.75 kW)
may be connected to single phase supply. No motor higher
than 5 H.P. (3.75 kW) shall be connected to single phase.

805 Motors below 1 H.P. may be connected to single phase supply. Under special conditions to be approved
by M.E.W for each individual case, motors upto 5 H.P. may be connected to single phase supply. No motor
higher than 5 H.P. shall be connected to single phase.
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806 Self-contained air conditioning units upto 2.5 kW can be I
connected to a single phase supply. 1

A @l S e padi ellgioall 7 ) Ladie b 400 2 e Alua sl (Say (blg S 112) ohas 150 (A &S o
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807 Motors up to 150 H.P. (112 kW) may be connected to the 400
volts supply system. Where a customer proposes to use
motors of higher capacity, he should contact the EDD to
obtain the approval of such supply before purchasing any
motor or appliance. If power supply at voltages higher than
400 volts are required, EDD can only supply 11000 volts, 3
phase, 50 Hz.

807 Motors up to 150 H.P. may be connected to the 415 volts supply system. Where a consumer proposes
to use motors of higher capacity, he should contact the M.E.W. to obtain the approval of such supply before
purchasing any motor or appliance. If power supply at voltages higher than 415 volts are required. M.E. W.
can only supply 11000 volts, 3 phase, 50 Hz.

Chaa 5§98 S aa (D.0.L) il Jra i iad ol oSy (Bl gshs 3.75) .gan 5 ) Jaali drasy ghal) 455 S e
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808 3-Phase motors upto and including 5 H.P. (3.75 kW) may be
started direct on line (D.O.L..). motors above S5 H.P. (3.75
kW) shall be provided with equipment to ensure that starting
current does not exceed 2.5 time the full load current. For
larger motors, method of starting and voltage dips must be
discussed with and approved by EDD in each case before the
motors are connected to nower sunnlv.

808 3-Phase motors up to and includingl5 H.P. may be started direct on line (D.O.L.). Motors above

15 H.P. shall be provided with equipment to ensure that starting current does not exceed 2.5 time the full load
current. For larger motors, method of starting and voltage dips must be discussed with and approved by
M.E.W. in cach case before the motors are connected to power supply.
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809 All three phase motors over 1 H.P. (0.75 kW) shall be
provided with starters which have means for automatically
disconnecting them from the electric supply in the event of
failure of supply, serious drop in voltage or flow of excess

v e

809 All motors over 1H.P. shall be provided with starters which have means for automatically
disconnecting them from the electric supply in the event of:
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5.4 MAINS SUPPLY FOR MOTORS

Mains supply is available at 415/240 V 3 phase 4 wire 50 Hz and this supply will be permitted for
single phase motors up to 5 H.P., and 3 phase motors up to 150 H.P. Where a large number of
motors above 150 H.P. are proposed, the advice of the Distribution Company shall be sought on
availing bulk supply at 11000 V 3 phase 50 Hz.
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5.5 CONTROL AND PROTECTION FOR MOTORS

Motors of 25 H.P. and above shall be provided with earth leakage and unbalanced current
protection.
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All three phase motors over 3 H.P. and all single phase motors above 1 H.P. shall be provided with
current limiting starting equipment to effectively keep the starting current within the following limits:

- Single phase motor 20 A or twice full load current whichever is the larger
- Three phase motor 30 A or twice full load current whichever is the larger.

Such starting equipment may employ any of the following types:

- Star-Delta

- Primary-Resistance

- Auto-Transformer

- Inverter based technoloayv includina variable speed/freauency drives.

bl 2 5eS sl a3 L 23 Kilal) Jaal) ada dlany s § (8 055 (A Ll g S jaal) e 9
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8.1.9 All electric motors above 5 HP must be provided with protection against mechanical overload.

11.2.2 All clectric motors above 5 HP must be provided with
protection against mechanical overload.
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11.1.5 Wiring and control diagrams must be permanently fixed,
adjacent to motors.

8.8 Wiring and control diagrams must be permanently fixed, adjacent to motors.
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1321 All clectric motors shall be adequately protected against
overload, short-circuit, loss of one or more phases and
Voltage dips, ctc. as appropriate for cach applicaton.
Emergency fire fighting motors or pumps are excluded from
this clause as they may be required to operate to failure
without the provision of Protective Devices.
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11.2.3 Emergency switching (e.g. push-button switch) shall
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be provided for moving machinery which may require
immediate manual disconnection from the supply in case of
an accident or other situation to avoid Danger.
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All mechanical equipment shall be provided with a means
of 1solation close to the equipment which can be locked
and kept under the control of the person performing
maintenance, see Guidance note G9.

Note 1:

Note 2:

Note 3:

Note 4:
Note 5:

Note 6:

Flexible conduit final
connection to pump

control panel

Fixed wiring connection to
isolator. Typically conduit
or steel wire armoured cables

all pumps in the set are to be provided with isolators.

remote stop switches or isolator on the control panel does not provide
sufficient means of isolation to meet the requirements of the Regulations.

remote stop push button must be located to be easily accessible but
without possibility of inadvertent operation.

all cables and conduits must be adequately supported and fully terminated.

all isolators must be lockable in the off position.

all motors must be provided with suitably sized terminal block.
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2. 1.7 The power factor at the Connection Point between
the Distribution Company and the Owner’s Electrical

Installation shall be maintained between 0.9 lagging and

‘ unity. Power factor correction cquipment must be used

where reanired ro achieve rthis valnie. see Clhanter 100

9.1.1 Every installation shall have a power factor within the range of 0.9 lagging to unity. A Lagging power
factor of less than 0.9 shall be improved by the installation of suitable correction equipment.

3 iy oS0 22 il gl lypaall AaiY) (2014 Y Al gan o ol Sl 5 sl Bl 1o lanal i) agging 0,95 L g sal) Al
(1201

The overall power factor of all consumer installation shall be maintained within 0.9
(lagging) and unity (Recommended value 0.95 lagging).

1201 As governed and required by the Ministerial Decree No. 5/2010 dated 18" January 2010, the power factor
of the electrical distribution systems shall be maintained within 0.95 lagging and unity.
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163 The power factor at any Connection Point between
the Distribution Company and an Owner’s Electrical
Installation shall be maintained between 0.9 lagging and
unity.

811 The power factor of every consumer installation shall be within the range of 0.9 lagging and
unity (recommended value 0.95 lagging).
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0 101 5. Air-conditioning units, motors, large clectrical machines,
fluorescent or discharge lighting, ctc, shall be provided with
power factor correction. Where the requirements in clause
10.1.1 still cannot be achieved, the use of capacitor banks
shall he nermitted

8.1.2 Ingeneralall Air-Conditioning units/plants/equipment, machines, motors, light fittings with
discharge lamps/mercury vapour/sodium vapour/ fluorescent tubes, etc. for use in the
Emirate of Dubai, shall be provided with capacitors or other approved means to achieve and
maintain a power factor of 0.95 lagging or above, throughout their normal working range.
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10.1.3 Notwithstanding the above, the use of capacitor banks in
residential villas shall not be permitted.
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10.1.4 All power factor correction capacitors shall normally be of
dry or oil-filled, metal encapsulated, scaled type. The use of |
oil containing PCB (poly-chlorinated biphenyls) is strictly
prohibited.
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10:1:5 Power factor correction capacitors shall be provided with a
means of prompt discharge on disconnection of the supply
Voltage. The discharge circuit shall be permanently or
automatically connected to the capacitor. Manual mecans
of switching or connecting the discharge circuit is not
permitted.
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1017 Capacitor banks and associated components shall be suitably
designed and sclected to ensure rchiable and continuous
opcration at a maximum system Voltage of 440 V and at a
maximum ambient temperature of 50°CL.
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8.1.9 The current carrying capacity of conductors that connect a capacitor to the terminals of a
motor or to motor circuit conductors shall not be less than one third the current carrying
capacity of the motor circuit conductors and in no case less than 1.5 times the rated current of
the capacitor.
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10.1.8 For induction motors with a permanently connected
capacitor unit, the capacitor unit rating must not exceced
90% of the no-load reactive power of the motor.
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The low voltage Capacitor banks to be installed and connected to the MDB / M.L.V.P. in order to
improve the power factor and to maintain the overall power factor between 0.9 Lag and Unity.
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All light fittings with discharge lamps, mercury vapour/ sodium vapour, fluorescent tubes,
etc. shall incorporate capacitors to obtain a power factor of 0.9 or above lagging, guidelines
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Min. P.F.

Equipment/Appliance At full load

Fluorescent discharge lamp circuits 0.90
Window type A/C units 0.85
Refrigerators 0.85

0.80

Other single phase motors

viin. F.r.

Equipment/Appliance At full load

3-phase motors:

Motors 15 HP - 50 HP — ( 1 kKW - 37 kW) 0.83 \
Motors 50 HP — 100 HP — ( 37 kW - 75 kW) 0.85
Motors 100 HP — 200 HP — ( 75 kW — 150 kW) 0.87
Motors 200 HP — 400 HP — (150 kW — 300 kW) 0.88
Motors above 400 HP — (300 kW) 0.89
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The capacitor banks shall conform in design, material, construction and performance to the latest
editions of the IEC standards, in particular to the following Standards

Relevant international standards for Capacitors Banks

_ Shunt power capacitors of the self-healing type for A.C. systems
IEC 60831-1 &2 having a rated voltage up to and including 1000 V.
IEC 61921 Power capacitors Low voltage power factor correction banks.
IEC 60076-6 Power transformers - Part 6: Reactors
IEC 60085-1 Electrical insulation - Thermal evaluation and designation.
IEC 60439-1 Low-Voltage Switchgear and Control gear Assemblies - Part 1:
Type- Tested and Partially Type-Tested Assemblies.
IEC 60947-1 Low-voltage Switchgear and Control gear - Part 1: General Rules
IEC 60947-2 Low-voltage Switchgear and Control gear - Part 2: Circuit-
Breakers.
Low-voltage Switchgear and Control gear - Part 4-1: Contactors
IEC 60947-4-1 and
Motor-starters.
IEC 60529 Degree of protection provided enclosures (IP code)
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12.1.1 Installation and connection of standby generators in any
Electrical Installation, for the purpose of maintaining power
in the case of a failure of the incoming supply, shall be
permitted only with the prior approval of the Distribution
Company.
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§2.1.2 The changcover circuit-breaker shall have 4 poles for
a three-phase generator and 2 poles for a single-phase
generator, to ensure that all live and neutral conductors are
disconnected at the same time.

The change-over circuit breaker or isolator shall have 4 - Poles for 3 - Phase supplyand 2 - Poles
for1- Phase supply to ensure that the phases and neutral of the two systems remain separate
and distinct.

The change-over circuit-breaker or isolator shall have 4 poles (3 phase and neutral) for 3 phase
supply and double pole (phase and neutral) to ensure that not only the phases but also the neutrals
of the two systems remain separate and distinct.
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12513

The installaton and changeover arrangements must ensure
that there is no possibility of paralleling the generator
and incoming mains supply. If paralleling arrangements
arc required, these must be mechanically and electrically
iterlocked and be specifically assessed and approved by the
Distribution Company.

bonded Usall JAS 1oy 552 ¥ 2l gd 518 2.5 LA agay (el 138 (e caagd ¢ (e Al g i) lida S o 1)
((9-16 2 (lee Aulalud cianaill 4a3y) Ja gadll 3 4ila adald auay

If the changeover switch is operated by a handle, this handle shall be insulated to a 2.5 kV test

voltage. The armour of the generator cable shall not be bonded to the body of the changeover circuit
breaker or isolator
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9.15 ELEVATORS AND ESCALATORS ‘
\

Each elevator or escalator shall be protected by a separate circuit-breaker on the main switch-
board. In addition, an isolating switch shall be installed on the control board for the lift or escalator
for isolating the entire electrical supply to the equipment.

[
910-1 All elevators, and escalators shall be provided with a separate means of isolating the entire |
electrical supply to the equipment. ‘
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(9-15 =

In mult-Iin Installations, separate sub-main for signais, lignts and other equipment common to the
group, shall be provided, with separate means for isolation.

Mechanical means shall be provided for bringing down the elevator to the ground floor in case of
power supply failure.
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910-4 All isolators shall be located in a readily accessible location. Where practicable the isolators shall be
located adjacent to the door of the machine room or enclosure .
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910-7 Sufficient clear working space shall be provided around control panels to provide safe and ‘
convenient access to all live parts of the equipment necessary for maintenance and adjustment. ‘
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Afireman's break glass type switch or similar device shall be installed adjacent to the elevator doors
to bring down all the elevators to the ground floor during an emergency.

910-8 In public buildings and other premises it is recommended that a Fireman's break glass type switch or
similar device be installed to override all operating controls and bring all the elevators to the ground floor
during an emergency .
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V Table A2 Allowances for diversity (see opposite for notes * and 1)

Purpose of the final circuit Type of premises
fed from the conductors or

Individual household installations Small shops, stores, offices and Small hotels, boarding houses,
including individual dwellings of  business premises guest houses, etc.
a block

1 Lighting 66 % of total current demand 90 % of total current demand 75 % of total current demand

switchgear to which the diversity
applies

3 Cooking appliances 10 A + 30 % f.l. of connected cooking 100 % f.. of largest appliance +80 % 100 % fl. of largest appliance +80 %
appliances in excess of 10A + 5Aif  fl. of second largest appliance +60 %  f.l. of second largest appliance +60 %
a socket-outlet is incorporated in the  fI. of remaining appliances f.l. of remaining appliances
control unit

5 Water-heaters (instantaneous type)* 100 % f.l. of largest appliance +100 % 100 % f|. of largest appliance +100 % 100 % f. of largest appliance +100 %
fl. of second largest appliance +25 %  f.. of second largest appliance +25 %  f.. of second largest appliance +25 %
f.1. of remaining appliances f.. of remaining appliances 1. of remaining appliances

7 Floor warming installations No diversity allowablet

TP SR Uy

Purpose of the final circuit Type of premises

fed from the conductors or < 3 : 3 :
Individual household installations Small shops, stores, offices and Small hotels, boarding houses,

switchgear to which the diversity

. including individual dwellings of  business premises guest houses, etc.
applies
a block
9 Standard arrangement of final 100 % of current demand of largest 100 % of current demand of largest
circuits in accordance with Appendix  circuit +40 % of current demand of circuit +50 % of current demand of
H every other circuit every other circuit
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Lighting 75% 90% 90%

13A socket-
outlets — (for
general use for
the connection
of portable
Appliances)
13A socket-
outlets/flex
outlets — (fixed
Appliances)

50% 70% 50%

50% 50% 50%

Water heater 50%* 50%" 50%*

Washing
machine, dryer, 50% 50% 50%
dishwasher

Cooker 50% 75% 80%

Motors (e.g. lifts) 50% 70% 70%
Air-Conditioning 90% 90% 90%

*il water heating is centralised, then no diversity allowance is allowed.
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Table 20: Diversity Factors

Olas Adlabid 4l 4g<l) cilyaail) il gf LN

Load Type Diversity Factors
Single domestic | Domestic Non- Factories,
installation/individual | Blocks of | domestic, shops,
living living units Residential stores,
Installations schools and
mosgques
Lighting 75% 75% 90% 90%
Socket 50%
outlets<13 A
Socket outlets | Full Connected load 50%
connected
appliance
=13 A,
(including
laundry
equipment and
dishwasher)
Fixed space | Full Connected load 75%
heating.,
Spa and pool | 75%
heaters
Communal MN/A Full connected load
lighting
Cooker Full Connected load 80%
Motors  (other | Full load for first motor, | Full load for | Full load for | Full load for
than lifts) 50% for subsequent | first motor, | first motor, | first motor,
motors 50% for | 70% for | 70% for
subsequent subsequent subsequent
motors motors motors
Air- 90% 90% 80% 80%

conditioning

NOTES:

1. Alternative methods for commercial or light-industrial installation based on energy demand
per given area for different load types may also be used where appropriate.

2. Allowances for diversity may vary between similar installations. The designer is
responsible for selecting appropriate values representing the intensity of usage, operating
characteristics, number and physical distribution of circuits.

3. Switchgear diversity factors may also be adopted where appropriate in accordance with
IEC/BS EN 61439
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Table No. B

Diversity Factors

Purpose Of Final Circuit Fed From Conductor Applicable Diversity Factor
Switchgear To Which Diversity Applies.

1. General Loads (Lighting & sockets) 60%

2. Air Conditioning 90%

3. Cookers 40%

4. Water Heaters. (Thermostatically Controlled). 30%

5. Others (Motors) 50%

The Consultant/Contractor shall consider the actual load of the equipment for Air conditioner, Water
heater, cooker and lighting equipment, and the same load shall be followed in construction stage as well.
The actual load should reflect in all load schedules. The Consultant shall consider the thermal insulation
of the building in loads calculation Loads calculation. sheets and air condition sizing calculations to be
submitted to KAHRAMAA along with electricity building permit attachments.

Lo grd) 4y pad) Alaal) -: Lsald

Table 5: Individual equipment demand factors

pe of Load

1 Central A/Cs 0.9 0.9 0.9 0.9
2 Window Type A/Cs 0.6 0.6 0.7 0.7
3 Lighting (Interior / Exterior) 1.0 1.0 1.0 1.0
4 Refrigeration / Cooling 0.6 0.6 0.6 0.6
5 Fans / Blowers 0.2 0.2 0.2 0.2
6 Equipment Used in Kitchens 0.2 0.2 0.2 -
7 ‘Water Heaters 0.2 0.2 0.2 -
8 Laundry Equipment 0.2 0.2 0.2 -
9 Appliances Used for Recreation 0.2 0.2 - -
10 Appliances Used for Services 0.2 0.2 0.2 -
11 Equipment Used in Office / Labs - 0.2 0.2 -
12 Welding Equipment - 0.15 0.20 =
13 Ele_ctric Motors Usef‘l for Crafts, ) 0.25 0.25 .
Workshops & Service Centers
14 Electric M‘otorslUsed‘f‘or Batch \?\:’ork. . . 0.4 0.4
Fluctuating of Multiple Production
15 Electric Motors Used for Continuous ) ) 0.6 )
Process and Mass Production
16 Process Heating Using Ovens - - 0.35 -
17 Process Heating Using Furnaces - - 0.7 -
18 Miscellaneous (not covered above) 0.1 0.1 0.1 0.1

Demand factors are based on IEEE STD 241-1974 and Electric Utility Engineering Reference
Book by Westinghouse.
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AT7(;a) Circuit rating and Voltage drop for PVC
single core cables (nmnon-armoured)

Standard cable ratings and Voltage drop for single core, PVC (707 C
thermoplastic)., non-armourcd, suranded copper conductor (BS
6004), with or without sheath, installed in buricd or surface conduit

or trunkings.

1.0 11 10.5 13.5 12 aa 38
1.5 14.5 13.5 17.S 1S.S 29 25
2s 20 s 24 21 1= 1s |
4.0 26 24 32 28 11 9.5
6.0 34 31 <1 36 7.3 6.4
10 4 az 57 S50 4.4 3.8
16 61 s56 76 8 2.8 2.4
25 80 73 101 89 - -
35 o9 89 125 110 - -
SO 119 108 151 134 - =
70 151 136 192 171 - -
At 30°C ambient temperature [see Appendix AT7(Q) for grouping factors]
Note 1: data from table SD1A and 4D1IB of BS 767 1.
Note 2: for Voltage drop for cables above 25 mury refer to BS 767 1.

AT () Circuit rating and Voltage drop for PVC |
raxulti-core cables (nmnon-—-arrmoured)

Swandard cable ratings and Voltame drop for PVOC (70°C thermoplastic)
multi-corc cables (shecathoed), non-armourcd., sorandoed coppor conductor
(BS 60014, installed in buricd or surface mountcd conduit or trunkins,

or on oxposcd, poerforatced cable traas

1.0 13 11.S 1S 13.S g 14.5
1.5 16.5 1S 19.5 17.S 22 18.S
2.5 23 20 27 =2a 30 25
< 30 27 36 32 <0 34
s 38 34 as 7 51 a3
10 52 <6 s3 57 7O SO
16 s9 = 85 76 =g B0
2s 20 80 112 296 119 101
35 s X B ] o9 138 119 148 126
SO 133 118 16s 1449 180 1S3
7O 168 149 =213 184 232 196
o5 201 17O 258 223 282 238
120 232> 206 200 259 =28 276
1S5S0 258 225 Saa 299 379 319

Ar 30°C ambient temperature [see Appendix A7(gQ) for grouping factors]
cata taken from table 4D2A and 4D2EB of B8S 767 1.

2-core refers to single-phase Circuits. 3 Or 4-core refers to thwee-phase
Circusits.

Note 1:
Note 2:
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A7(b) Continued...

Voltage drop
(mV/A/m)

2 core single
phase a.c. or 44 29 18 11 73 4.4 28
d.c.

3 or 4 core
three phase 38 25 15 9.5 6.4 38 2.4

Note: for Voltage drop for cables above 16 mm? refer to BS 767 1.

AT (<) ChEircuit rating and Voltage drop for PVC
rmulti-core cables (armoured)

Standard cablce ratings and Voliage drop for multi-core armourcd., PVOC
(70°C: thermoplastic) cables, stranded coppoer conductor (BS 5467),
installed exposcd (clippoed to a wall) or on poerforated Cable Tray.

1.5 21 18 22 19 29 25
2.5 28 25 31 26 18 1S
“ 38 33 <41 35 11 S.5
= 49 a2 53 4as 7.3 s.4
10 s7 58 72 s2 4.4 3.8
16 89 L o7 83 2.8 2.4
25 118 102 128 110 = =
35 145 125 157 135S = =
SO 17S 151 190 163 = =
70 222 192 2a1 207 - -
o5 269 231 291 251 = -
120 310 267 336 290 - -
1SS0 356 06 386 3332 = =
185 405 348 439 378 - -
240 476 409 S16 445 = =
300 S547 469 592 S10 - -
At 30°C ambient temperature see Appendix A7(g) for grouping factors])
Note 1: data taken from table 4D49A and 4D4B of 8BS 767 1.
Note 2: 2 core refers to single-phase Circuits, 3 or 4 core refers to three-phase
Chrcuits.
Note 3: for Voltage drop for cables above 16 mm? refer to BS 767 1.
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A7(d) Clircuit rating and Voltage drop for
thermo-setting (XLPE) multi-core
cables (armoured)

Standard cable ratings and Voltage drop for mulu-core, 90°C
thermosctting plastic insulated (XL.PE), armourced cable, stranded
copper conductor (BS 5467 and BS 6724), surface mounted or on
Cable Tray.

1.5 27 23 29 25 31 27
2.5 36 31 39 33 19 16
4 49 42 52 44 12 10
6 62 53 66 56 7.9 6.8
10 85 73 [0 78 4.7 4.0
16 110 94 115 99 2.9 2.5
25 146 124 152 131 - -
35 180 154 188 162 - -
50 219 187 228 197 - -
70 279 238 291 251 - -
95 338 289 354 304 - -
120 392 335 410 353 - -
150 451 386 472 406 - -
185 515 441 539 463 - -
240 607 520 636 546 = =
300 698 599 732 628 - -
At 30°C ambient temperature [see Appendix A7(g) for grouping factors]
Note 1: from table 4E4A and 4E4B of BS 7671
[2 core refers to single-phase Circuits, 3 or 4 core refers to three-phase
Circuits).

Note 2: for Voltage drop for cables above 16 mm? refer to BS 767 1.
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A7(e) Circuit rating for MICC cable

Standard cable ratings and Voltage drop for mineral insulated copper-
clad cables installed on a wall (clipped direct). PVC sheathed cable
assumes 70°C sheath temperature, bare copper-clad cable assumes
105°C sheath temperature.

1.0 185 15 22 19

1.5 23 19 28 24

25 31 26 38 33

40 35 51 44

1 195 16 24 20

15 25 21 31 26

25 34 28 42 35

4 45 37 55 47

6 57 48 70 59

10 77 65 96 81

16 102 86 127 107

25 133 112 166 140

35 163 137 203 171

50 202 169 251 212
At 30°C ambient temperature [see Appendix A7(g) for grouping factors)
Note 1: for MICC cable installed in perforated Cable Tray, the current rating is
approximately S - 10% greater than shown above, see BS 7671 table

4G1A and 4G2A.

Note 2 where the sheath temperature may be above 70°C, care should be

taken that the cable is not within reach of any person or in contact with
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A7(D)

Circuit rating and Voltage drop for
flexible cords

Standard current ratings and Voltage drop for flexible cords, 60°C
conductor temperature (PVC or rubber insulated), stranded copper
conductors to BS 6500 (domestic applications).

0.5 3 3 a3 80 2
0.75 6 6 62 54 3
1.0 10 10 46 40 5
1.25 13 - 37 5
1.5 16 16 32 27 5
25 25 20 19 16 5
4.0 32 25 12 10 5

At 30°C ambient temperature

[from table 4H3A of BS 7671]

For ambicnt temperatures above 30°C, the following correction factors
may be applicd for flexible cords:

Ambient temperature (°C)

Correction factor

0.91

0.82

0.71

0.41

A7(=)

Rating factors with respect to ambient
(air) temperature

Ambicnt tcmpcoraturce correction factors (relatve o 30°C) for cable
ratings shown in Appendices A7(@) to A7(c).

25 1.03 1.02 1.07 1.04
30 1.00 1.00 1.00 1.00
35 o.s4 0.96 0.93 0.96
40 o.87 o.91 o.85 o.92
45 O.79 o.87 o.78 o.s8
S50 o.71 o.82 0.67 o.84
55 o.61 O.76 0.57 o.80
S0 O.S0 o.71 o.4as o.75

[from table 4B1 of BS767 1:2008]
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A7(h)

Rating factors with respect to grouping
of cables

Because of mutual heating cffects, the following correction factors
should be applied to the tables in Appendix A7(a) to A7(c) for situations
where a number of cables are installed close together. These factors
assume all cables are fully loaded; however, if an individual cable
is loaded below 30% of its rating it may be excluded from the total
number in the group.

2 0.80 0.85 o0.88 0.87

3 0.70 0.79 0.82 0.82

4 0.65 0.75 0.77 0.80

5 0.60 0.73 0.75 0.80

6 0.57 0.72 0.73 0.79

7 0.54 0.72 0.73 0.79

8 0.52 0.71 0.72 0.78

9 0.50 0.70 0.72 0.78

12 0.45 0.70 0.72 0.78

16 0.41 0.70 0.72 0.78

20 0.38 0.70 0.72 0.78
[taken from table 4C1 of BS 7671]

Note 1: these factors are applicable to uniforrn groups of cable. equally loaded.

Note 2: where horizontal clearances between adjacent cables exceed twice their

overall diameter, no rating factor need to be applied.
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D-1 TYPICAL ELECTRICAL SERVICES ROOM WITH 1NO. CUBICLE TYPE LV. SWITCHBOARD /
PANEL.
(Refer section 3 of the regulation)

0.75

L o075 (A/C ROOM) of1o 075 |

LV.DB CAP. BAN5

: N2

1 '—j)—< —O—\e,
.y
" -

— SMDB(SAMPLE)

J Q_, (S e I o ] |

0.30; 0.30
0.30,

—

Description:
1) LV Switchboard / Panel.
2) Capacitor Bank.
3) Sub Main Distribution Board (Sample).
4) KWh meters.
5) Non-maintained, minimum 3 Hrs. rated, self contained emergency light.
6) Light fitting.
7) Non-combustible door.
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D2- TWO LV PANELS ARRANGEMENT IN LV SWITCH ROOM
(Refer section 3 of the regulation)

ors

§ om 1
LV. DB CAP. BANK
1 1 e
| 1] 2] 2 g
5 s —O— ;? ?—« B
l (A/C ROOM) SMDB(SAMPLE) -
LV. DB CAP. BANK .
al

075

Description :
1) LV Switchboard /7 Panel.
2) Capacitor Bank.
3) Sub Main Distribution Board (Sample).
4) KWh meters.
S) Non-maintained, minimum 3 Hrs. rated, self contained emergency light.
6) Light fitting.
7) Non-combustible door.

Notes :
« All dimensions noted are in meters and not to scale.
= Minimum front clearance - 1.5 mtrs.
Rear & side clearance - 0.75 mtrs.
« The minimum clear space shown at the sides and rear of the panel is for switchboards with
rear access requirements only.
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E-TYPICAL ELECTRICAL SERVICE ROOM WITH 1NO. MDB (MAX. 400 AMPS RATING)
(Refer section 3 of the regulation)

2.4 M (minimum)

0.10 0.10 0.10

C]
o |,
Bl

(
z
1.2 M (minimum)

0.30

Description :
1) Main Meter.
2) Main Distribution Board.
3) Capacitor Bank.
4) PVC/GS trunking.
5) kWh meters.
6) Exhaust fan (for non-air conditioned room)
7) Non-maintained, minimum 3 Hrs. rated, self-contained emergency light
8) Light Fitting
9) Non-combustible door (Louvered type for non-air conditioned room)
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There are three possible options which are acceptable to both DCD and DEWA for
providing power supplies to main electric fire pump and jockey pump. These are

shown in Figure G.16, Figure G.17 and Figure G.18.

Key

01: DEWA transformer

02: Stand by generator

03: DEWA supply cable

04: LV Panel (Form - 4)

05: Check meter

06: Fire pump ACB — 4P

07: Neutral bar

08: Electro — mechanical interlock - 4P
09: DEWA incomer ACB - 4P

= = o 10: Stand by generator incomer ACB - 4P
MCC8 MCCB MCCe 11: Earth bar
12: Minimum 6 m apart
13: Earth pits
k 14: Fire pump control panel
A
X @ 15: Fire pump
N
i
9o ®
Figure G.16 Fire pump supply direct from DEWA transformer (substation within plot boundary) - @ -
Key
01: DEWA transformer

EsmDB
4

T
o
e
—
®

"I % ''''

LV PANEL (FORM-4)

o

02: Mobile generator

03: DEWA supply cable

04: LV panel (Form — 4)

05: DEWA incomer ACB — 4P

06: Mobile generator incomer ACB — 4P
07: Electro — mechanical interlock — 4P
08: Neutral bar

09: Earth bar

10: Check meter

11: Minimum 6 m apart

12: Earth pits

13: Stand by generator

14: Fire pump control panel

15: Fire pump
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Key
01: DEWA supply cable
02: Metering cabinet
03: Main incomer MCCB
04: kWh meter
05: Neutral bar
06: Earth bar
07: Minimum 6 m apart
08: Earth pits
09: Three-pole isolator
10: Electro-mechanical interlock — 4P
11: Fire pump control panel
12: Fire pump

MDB**

Metric cabinet

Figure G.18 Fire pump from essential panel/MDB (external DEWA feeder with

n MCCB incomer and CT metering)
"_ ?? NOTE: For fire pumps requiring 300A or 400A direct feeder connections, the MDB

can be replaced with the respective fire pump panel
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Table 15: Capacities of Both Galvanised Metal and High Impact Rigid P.V.C. Conduits

Conduit Size
C:Il:;e 16 mm 20 mm 25 mm 32 mm 50 mm

(mm?) A B A B A B A B A B
1.5 5 3 9 6 - 1" - - - c
25 4 2 6 4 - 8 - - o =
40 3 2 4 3 8 6 . = = S

6 2 - 3 2 6 4 1 8 - o

10 B - 2 = 3 2 6 4 - 10

16 - - 2 - 3 2 5 3 - 9
25.0 - - - - 2 - 3 2 8 5
35.0 S = = = - - 3 - 6 4
50.0 . - - - - - 2 - & £
70.0 - - - - - - - = 3 2

A - Maximum number of cables in straight runs without bends,

B - Maximum number of cables in runs with two bends or the equivalent. Where runs include additional bends, tees or other
restrictions, the numbers must be appropriately reduced

Table 16: Maximum Number of P.V.C Cables That May be Installed in Surface Mounted Metal or P.V.C Trunking

Cable Sizes
g:::ing 15 25 4.0 6.0 10 16 250 350  [500 700 | 950

5 | 7067 |7/0.85 |7/1.04 [7/1.35 |711.70 |7/214 |19153 |19/1.78 | 19214 |19/2.52
38X 38 |71 55 39 25 14 12 8 6 5 3 3
50X 38 |92 70 50 34 20 16 10 8 6 5 3
50X 50 | 123 90 67 45 28 23 15 11 8 6 5
75X 50 185 140 101 70 43 34 2 17 12 9 7
75X75 218|215 152 105 65 52 34 26 19 15 1
100X 50 |247 190 135 95 58 46 30 23 17 13 10
100X75  |370  |285  |203 145 88 70 46 35 26 20 15
100X 100 | 494 385 |21 190 118 94 62 47 35 26 21
150X 50 |370  |285 203 145 87 69 46 34 2 19 15
150X 75  |556 425 304|215 130 104 69 52 38 29 23
150X 100 | 741 570  |406 | 285 174 139 92 69 52 39 31
150X 150 | 112 850 609 | 445 270 212 140 105 83 60 47
25X100 | 1112|850 609  |440  |270 212 140 105 83 60 47
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Table 17: Maximum Number of Cables That May be Installed in Underfloor Trunking

Cable Sizes
Trunking
Sizes 15 25 4 60 100 160 25 35 50 70 950
7/0.5 7/0.67 | 7/0.85 7/1.04 | 71.35 7/1.70 | 7/214 | 19/1.53 19/1.78 19/2.14 | 19/2.52
50 X 25 48 38 26 20 13 |9 6 4 3 2 2
75X25 |72 57 39 30 19 |14 9 7 5 4 3
100 X 25 96 76 52 41 26 |19 12 9 7 5 4
150 X 25 144 115 79 61 39 |28 19 14 10 8 6
50 X 38 72 57 39 30 19 |14 9 (4 5 4 3
75X 38 108 86 59 46 29 |21 14 11 8 6 4
100 X 38 144 115 79 61 39 |28 19 14 10 8 6
150 X 38 216 172 118 92 59 |43 28 21 16 12 9

Capacity of conduits for simultaneous drawing of single core PVC

insulated cables for a straight run upto 10 metres without bends

Nominal cross-sectional area

Size of Conduit (mm)

of Conductor (mm?) 16 | 20 [ 25 [ 32 [ 38 50
1.5 6 11| - | - | - .
2.5 5 8 | - [ - | - -
4.0 3 5 |10 ] - | - -
6.0 2 4 | 7 13| - .
10.0 - 2 a4 |7 [10] -
16.0 - 2 [ 3|6 |9 -
25.0 - - 21415 10
35.0 - - [ - 13 ]a 7
50.0 - - [ -1 213 5
70.0 - - -2 4

Capacity of conduits for simultaneous drawing of single core PVC

insulated cables for a run upto 10 metres with one bend

Nominal

cross-sectional
area of Conductor (mm?)

Size of Conduit (mm)

20 | 25 | 32 | 38 50

1.5

2.5

4.0

6.0

10.0

16.0

N|W|V |01
=

25.0

35.0

N|W|h |

50.0

70.0

||||||[\)N.{>M;
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Capacity of conduits for simultaneous drawing of single core PVC
insulated cables for a run upto 10 metres with two bends

Nominal cross-
sectional area of Size of Conduit (mm)
conductor (mm?) | 16 | 20 | 25 32 38 | 50
L3 316 11 - - -
235 2 | 4 8 - - -
4.0 2 [ 3 6 - - -
6.0 - | 2 4 8 11 -
10.0 - - 2 4 6 10
16.0 - - 2 3 5 9
25.0 - - - 2 3 S
35.0 - - - - 2 4
50.0 - - - - - 3
70.0 - - - - - 2
CABLE FACTOR
Nominal cross- Size of Conduit (mm)
Sectional area 15
of conductor 25 40| 6.0 | 100 | 16.0| 250 | 350 | 50.0 | 70.0
mm?®
22 | 30 | 43 | 58 105 | 121 193 253 342 | 451

CONDUIT FACTOR

- v 16 20 25 32 38 50
Conduit size
mm mm mm mm mm mm
Upto 10 metres run without bend 150 244 442 783 1092 1943
Upto 10 metres run with one bend 120 196 358 643 883 1571
Upto 10 metres run with two bends 86 141 260 474 646 1149
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CABLE FACTOR

Size of Cable (mm?) 1.5 251 4.0 6.0 10.0 16.0 25.0 35.0 50.0 70.0
Cable Factor 8 11 15 22 36 45 68 90 121 158
TRUNKING FACTOR
Trunking
) 50x50 | 75x50 | 75x75 | 100x50 | 100x75 | 100x1001 | 50x50 | 150x75 | 150x100
size (mm?)
Turnking 11537 | 1555 | 2371 | 2001 | 3189 | 4252 | 3147 | 4718 | 6204
Factor
CABLE FACTOR
Size of Cable (mm?) 1.5 25| 40 | 6.0 10.0 16.0
Cable Factor 8 11 15 22 36 45
UNDER FLOOR DUCTS FACTORS
Underfloor ducts (mm) 75x25 | 100x25 | 150x25 | 75x38 |[100x38 | 150x38
Underfloor ducts Factor 660 875 1312 990 1312 1970
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SIZE OF EARTH CONTINUITY CONDUCTORS AND EARTHING

LEADS
Nominal cross-sectional " 2 5 :
area of largest associated Nominal cross-sectional | Nominal cross-sectlo.nal
copper area of copper earth area of copper earthing
- continuity conductor lead
circuit conductor (mm?) (mm?)
(mm?)
1.5 1.5 6.0
2.5 1:5 6.0
4.0 2.5 6.0
6.0 2:5 6.0
10.0 6.0 6.0
16.0 6.0 6.0
25.0 16.0 16.0
35.0 16.0 16.0
50.0 25.0 25.0
70.0 50.0 50.0
95.0 50.0 50.0
120.0 50.0 50.0
150.0 50.0 50.0
185.0 70.0 70.0
240.0 70.0 70.0
300.0 70.0 70.0
400.0 70.0 70.0

Minimum Size of Earth Continuity Conductors and Bonding Leads

Cross Sectional Area Of
Bonding Lead mm?

Cross Sectional Area Of Cross Sectional Area Of Earth
Largest Associated Circuit Continuity Conductor mm?

For ring main installation only associated with 13 Ampere socket outlet distribution the earth continuity
conductor shall be 2.5 mm?2.
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MAXIMUM DEMAND, CABLE SIZES AND CUT-OUT/

CIRCUIT BREAKER SIZES
UNDERGROUND SERVICES
MAXIMUM DESCRIPTION OF REQUIREMENTS
D?&AAI;ID CABLE /SIZE CUT-OUT OR
(XLPE /mmz) CIRCUIT BREAKER
1 to 40 4 x 25 Aluminium 60 A Cut-out
41 to 70 4 x 70 Aluminium 100 A Cut-out
71 to 100 4 x 120 Aluminium 160 A Cut-out
101 to 170 4 x 240 Aluminium 250 A Cut-out
151 to 340 2 Nos. 4 x 240 Aluminium 500 A MCCB
341 to 500 4 Nos. 1 x 500 Copper 800 A MCCB
501 to 1000 7 Nos. 1 x 500 Copper 1600 A MCCB
1001 to 1500 7 Nos. 1 x 1000 Copper 2500 A ACB
OVERHEAD SERVICES
MAXIMU DESCRIPTION OF REQUIREMENTS
M (I:(E/[X[?D CABLE /SIZE CUT-OUT OR
(XLPE /mm") CIRCUIT BREAKER
1to 14 Single phase, 2C x 35 mm’ Copper 60 A Cut-out
2
15 to 40 Three phase, 2 Nos. 2C x 35 mm 60 A Cut-out
Copper
)
41 to 70 Three phase, 2 Nos. 2C x 35 mm 100 A Cut-out
Copper
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TABLE 4.2
RECOMMENDED ILLUMINATION LEVELS
AREA Lux AREA Lx
GENERAL AREAS: OFFICE AND SHOPS:
| ORCULATION AREAS: DRAWING OFFICE:

Corridor passage ways 0o Drawing boards 750
Ufts 150 Reference table and general S00
Stars 150 Printing room 300
Escalators 150

SHOPS:
ENTRANCES: Conventional with counters S00
Entrance halls. Lobbies Conventional with wall cisplays S00
Waking rooms 150 Seif services 500
Enquiry rooms S00 Super markets S00
Gate houze 300

SHOE ROOMS:
KITCHENS: Car S00
Food stores 150 General S00
General S00

PUBUC & EDUCATIONAL BUILDINGS:
MEDICAL & FIRST AID CENTRES:
Consuiting rooms S00 ASSEMBLY AND CONCERT HALLS
Treatment areas CINEMAS AND THEATRES:

Auditorum 100
Medical stores 100 Theater and concert halls 100
Rest rooms 150 Cirema 50

Mults purpose hall 100 o S00
OUTDOORS: Booking offices 300
Entrance & Exits 30 Dressing rooms 300
STAFF REATAURANTS: Platforms and stages =
Canteens. Cafeterias. Projection rooms 150
Dining rooms 300
STAFF ROOMS:
Changing rcom. Coak rooms 150 LECTURE THEATRES:
Rest rooms 150 General 300
Stores 150 Chalk board S00

Demonstration benches 500
TELECOMMUMNICATION: Examination halls, Seminar rooms, teaching spaces S00
Switchboard Rooms 300 Art rooms S00
Apparatus rooms 150 Laboratories S00
Teleprinter rooms 500
CAR PARKS: UBRARIES:
Underground Shelves. Book stack 150
Muiti-story parking floors SO Reading tabie 300
Ramps 75
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AREA Lux AREA Lux
READING ROOMS: Reading 150
Newspapers & magasnes 300 Night [+ |
Reference Ibraries S00 Night chiidren 1
Counters SO0 Watch s
Cataloguing & sorting S00
Binding S00 CORCULATION SPACE:
Cozed book stores 100 Evening 150
Night 01
MUSEUMS AND ART GALLERIES:
Exhidits insensitive to light 300 NURSES STATION:
Ught sensitive exhibits 150 Evening 300
Specally light senzitive iight exhibits S0 Night 100
SCHOOLS: CORRIDORS:
ASSEMBLY HALLS: Day 300
General 300 Evening 200
Patform & stage Spi Night 3
TEACHING SPACE: INTEENAL ROOMS WITHOUT NATURAL
UGHTING:
General 300 Day 400
Chalk board S00 Evening & Night (General) 200
Evening & Night- Task lighting 400
LECTURE THEATRES:
General 300 PHARMAQCES:
Chalk board SO0 Dizpenzing benches S00
Demonstration benches s00 Shetves 150
Neediework rooms s00
Art Rooms s00 RECEPTION:
Laboratories S00 General 300
Workshops 300 Enquiry Desk S00
Dining spaces 150
Gymnazasm 300 TRAINING & REHABILITATION UNITS:
Music practice room 300 General 300
Chalk boards 500
TRANSPORT TERMINAL BUILDING: Laboratornes S00
Reception areas (desks) S00 Body store 150
Custams and immigration halls Post mortem room general 300
General 300
Counters 300
Waiting areas 300
OPERATING THEATRE:
HOSPITALS. SURGERIES AND CONSULTING General 400
ROOMS:
HOSPITALS: Operating area Spt
Ward Units Sl Anesthetic room 300
Bed Heads, General 30t SO Recovery room and 30t0 SO

Intensive care Unit
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AREA Lux AREA wx
X-RAY DEPARTMENT: PUBLIC ROOMS:
Radio diagnostic and fluoroscopy room S00 Coffee bars 150
Radiotherapy rooms 300
Laboratories S00 DINING ROOMS._ RESTAURANTS:
General 100
SURGERIES: Baggage rooms 100
General 300 Launaries 300
Waiting Rooms 300 Cebars 150
Duning rooms, cash desk 300
DENTAL SURGERIES Lounges 300
Chair Sed Wrting rooms. 150
Laboratories S00 Cloak rooms 150
CONSULTING ROOMS INDUSTRIAL BUILDING &PROCESSES
AIRCRAFT MAINTENANCE HANGARS:
General 300 Aircraft engine testing 750
Desk S00 INnspecton and repairs SO0
Examination couch S00
Opfthalmic wall and near vision charts S00 ASSEMBLY SHOPS:
Canual work 200
HOMES AND HOTELS: Rough work, 300
eg frame and heavy
Machinery assembly
HOMES - Medusm work, SO0
e g ergine assembily,
wehicle body assembly
UVING ROOMS: Fine work, 1000
eg electronic and assembly
General SO Very fine work. ¢ g Instrument and small precision 1500
MeChansm assembiy
Casual readng 150
Sewing and carning 300 BAKERIES:
General 200
STUDIES: Decorating, king S00
Desk and prolonged readng 300
BORER HOUSES
BED ROOMS Folding. Pasting. Punching. Stitching SO0
General SO Cutting. Assembing. embossing 7S0
Bed heaa 150
KITCHENS:
Working area 300 BOOT AND SHOE FACTORIES:
Bath room 100
Halks and Qndngs 150 Sorting,. grading. 1500
Stairs 100
Workshops 300 Chclong 1000
Garages S0
Closing preparatory operations 1000
HOTELS:
[CENTRANCE HALLS: 7S Cutting tatie and presses 1500
Reception, cashier 300 tock . lasting,
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AREA wx AREA wx
Bottoming . Finishing. Shoe rooms. 1000 Inspection 1500
Hand talloring 1500
BUILDING -
Industrialized buliding plants S00 COLD STORES:
Concrete shops 300 General Constant operation 300
Infrequent access 150
CANNING AND PRESERVING FACTORIES: Break down, make up and dispatch Alr locks 300
Preparation SO0
Canned and bottied goods retorts 300 ELECTRICAL MACHINE SHOPS:
AUtOMmatic processes 200 Manutfacture. Winding assembly, testing of large 750
Inwpection 750 machine.
raw enateriats ELECTRICAL GENRATING
firvshod product SPLitg STATION
Turbine and boller houses 150
CAR PARXS — INDOOR - Boler houses, platforms etc.
Underngr ownd 30 Bolier and turbine house basements 100
Multh-storey Parking floors 30 (induding feed pump bay)
Ramps S0 Turbine and gas turtene houses 150
(operating ficor leved)
CARPET FACTORIES:
3G beaming 300 Plant area
Designing. Rcquard card cutting, setting 750 Battery rooms, charger and rectifiers 100
pattern, tufting cropping. hemming, fringing. Catile tunnels, cCabile basements S0
Sibuiding S o CEyIng SERg. FRening Circulating water culverts, screen chambers S0
Inzpection General 1000
Pwece ayeing 7S50 Control rooms:
Desks 300
CHEMICAL WORKS.: Vertical paneils 300
Exterior walkways and platforms S0 Rear panels 150
Exterior stairs and Laders 100 Nudiear reactor plants Gas crculation bays, 150
Pump and compressor houses 150 platforms. Reactor charge and dacharge faces
Interior plant areas General 300
AUtOMatic pProcesses 200 OuUtdoor transformer Compownds 30
Prec < A tform, etc. 100
Controd rooms: Precpatator dust hopper outiets 50
Desk s 300 Pump houses 150
Vertical paneis 300 Reday and telecoOmmunication rooms 150
Rear of panets 150 Storage tanks (ndoor). aperating areas and flling S0
points of outdoor tanks
CHOCOLATE AND CONFECT IONERY
FACTORIES: Substations and switch rooms desel 150
General 00 Generator rooms
AUtOmatic Processes 200 High voltage substation ndoor 100
Hand Gocorating. wWrapping. packing S00 out coor s
Switch rooms (metal dad and cubidie switchgear) 150
CLOTHING FACTORIES:
Matching up 750
Cutting 750
Sewng 1000
Pressing S00

A
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AREA Lux AREA Lux
ENGRAVING SHOPS: Upholstery:
Hand 1500 Cloth inspection 1500
Machine. General S00 Filling covering 500
Fure 1500 Slipping 750
Cutting, sewing 750
FARM BUILDINGS:
General purpose bullding 30 Mattress making:
floors 300 Aszembly S00
General purpose bulldings | windowless) S0 Tape ecging 1000
Farm workshops: Tool Rooms:
General 100 General S00
Workbench or machine 300 Benches 750
Production inspection 30
Mik premises (handling and storing) 100 Spray Booths:
Sick animal pers, ¥ nursernes S0 Colour finishing S00
Yards 20 Clear finishing 300
FIRE STATIONS: GARAGES:
Applance rooms 300 External apron:
External aprons General S0
Pumes 300
FLOUR MILLS: Parking areas (Iinterior) 30
Roller, purifier. Silks and packing 300 General repair, servicing, greasing, pits, washing, S00
Wetting tabies S00 polshing workbench
FORGES: GAS WORX:
General 300 Exterior walkways and platform S0
Exterior stairs and ladders 100
FOUNDRIES: Retort houses, od gas plants, water gas plants, 100
Charging floors, tumbiing, cleaning, pouring, 300 purfiers
shaleng out.
Rough core making 300 Governor, meter, COmpressor, booster and 150
exhauster houses
Fine molding, core making, inspection S00
HOSIERY AND KNITWEAR FACTORIES:
FURNITURE FACTORIES:
Raw material store 100 Flat bled knitting machines S00
Furnished good store 150 Circular knitting machines 750
Lock stitch and owver locking machines 1000
Wood machining and assembly: Unlking or running on 1000
Rough sawing and autting 300 Mendng 1500
Machining. Sanding and assembly of S00 Examination, hand finishing 1500
components
INSPECTION AND TESTING SHOPS (ENGINEERING)
Cabinet making:
Venoeor sorting and preparation 1000 Rough work. e.g. counting 300
Venoer pressing S00 Medium work. ¢.g. "Go” and "No-go” gauges, sub- S00
aszemblies
Components stores 150 Fine work. e.g. telecommunications equipment 1000
Fitting . final inspection 7S50 calibrated scales. Precision mechanism
Instruments
Very fine work. e g gauging and inspection of
small intricate parts 1500
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AREA LU AREA ux
PAINLLE WOrk. © & very Srmall Instraments 3000 PAINT SHOPS AND SPRAY BOO THS:
JEWELLERY AND WATCH MAKING FACTORIES: Dipping. Airing roush soraving 300
RUDDINE. Ordinary PaINting. HOraying 3nd finkhing SO0
General S00 Fine Danting. SPraying and fursteng 750
Fine processes 000 Retouching and matching 1000
Minute processes 3000
Gem & 1500 PHARMACEUTICALS AND FINE CHEMICAL
T s
General TS0 T e
TAUNDRIES AND DRY CLEANING WORKS. Grinding
Gmuhul‘. Maxing 3nd Arying. tableting. S00
300 e Prepar
cu.nc;r;:::un. dry a':::u.. machine and “'"‘. bl ng. CAPPING. CArTOONING. Wrapping
work
Hand IFONING. Pressing. NSPOCTIonN Mmending. E==)
TPOTTNE Fine chemical manufacture Plant processing 300
LEATHER:
General 300 Fine chemacal fuashing S00
Pressing. Sasing Cutting. SIrafing. Seweng 100 Raw materals stores 200
Inspection 750
Grading._matching 1500 PLAS TIC WOWRK-
PManufactisre of Dlastic raw materiats Plastic S00
- o
SN W— e labncanon rapes n\‘hlnlr;_‘;ﬂm
Rough Dench and Mmachine work 300 polshing comenting
Pedium bench and Machine work. ordinany S00
IUTOMAatic Mackene. rough Srinding. mMeciusm
butfing. polishing - =
:m m And machine work, fine automatic 1000 Vats and baths 300
L1 Brnding . furse Botfing. polthang, Durristung SO0
°“""‘ g Final Dutfang ana pofl shng 7S50
MILK & OTHER BOTTLING PLANTS: POT
General work areas 300 Grinding. filter pressing. Min room, mMolding.. 300
Bottic fitee >0 presung. deaning. trirmming. glaning. firing
Bottie mepecton
Enameiing. colon ng. Gecorating 750
MOTOR VEHICLE PLANTS.
G b B = so0 PRINTING WORKS -
. DOy sub> oty Type foundres
MMatrix making. dressing type. hand and machine 300
Fanal inspecton 750 caszing
PAINT WORX: Font assembly. sorting 7S50
AUTOMAatic Processes 200 COMPOSEG rocems:
General 300 HAING COMPOTng. NMPOLINg. FNPostion and 7S50
Special Batch milsng 7SO0 aistnbuton
Colour matching 1000 PASCHI e COmMPORTIon - Koy Dosrd 750
- - 300
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AREA LU AREA LU
Proof Presses SO B PiNe s 00
Proof reading TS0 EQDic Droduct Processing and Dachong. 300
HMuminated table - General lighting 300
Pranting madhae §ooen presses SO0
Pre make ready SO0 STRUCTURAL STEEL FABRM ATION PLANTS
Graphic _reprocuct ion:
Goreerad SO0 General 300
Prex o Proofg retoud Mg et harg 1000 BAarking off SO0
Colour reEroduCchIon and PANTING s EECTIon 1500
colour and ragistration WAREHOUSE AND BULK STORE -
Large material_loading bays 150
RUBBER PROCESSING - Smal material, racks 300
FACTORIES: Paciang, dempatch 300
Fabric preparation creein, oy molding. 300 Iisue counters SOo0
CoOM@oursSerg. Calmrdanng
Tyre 3nd Tube making SO0 WELDING AND SOLDE RING SHOPS:
SHEE T ME TAL WORKS -
Bench work, scribing. inspection 750 Gas ard arc welding. rough 3pot welsng 300
Presong. Punchang. thearing. ST ping. Sonning.. S00
foiding Modium soldering. Dramng 550t welding. © .5 S00
domestic harcware
F o< . spot = =8 instn 1000
Very fine soldering spot welding. ©.§ electronics 1500
SLAUGHTER HOUSES.
Gerseral SO0 WOOODWORKING SHOPS:
s pection 750 Rough s3wing Dench work sring. Pl nming.. rough B
saNding. Medasm Mmachine and bench work
SOAF FACTORES: Shuing. cooparags
Gereral areas 300
ALt ormatic processes 200 Fae e h and machine work fine 5.3 e 7SO
Control pances 300 fintsring
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AREA wx AREA Lux
MULTIPURPOSE SPORTS HALLS: GYMNASIA-
Atrdetics. Basketball, bowis, fendcing., Eyrmnastics, 300 to 700 Generad SCo
juca, volley ball
ICE HOCOKY AND SKATING (INDOOR RINKS):
BADMINTON
National and nmternational 300 N and intern. 750
COud 200 Cub S00
Recreational 150 Recreational 300
BILLIARD AND SNOOKER: LAWN TENNIS (INDOOR COURTS )
National and nternational S00 Natonal and intermational 750
Oud 300 Cub S00
Recreational 150 Recreational 300
—
BOXING:
3nd ntern. 1 2000 RIFLE AND PISTOL SHOOTING:
COud 1000 Firing 200 300
Recreational 300 Range 150
SQASH RACKETS: TABLE TENNIS
and intern. 1 S00 N ana inte pRayng area S00
Oud 300
Recreational 300 Spectator area 150
Club playeng area 300
SWIMNMING : Recreational playing area 150 - 300
and ntern. 1 pool S00
Spectator area 100
Oud and recreational pool 300 GENERAL:
Spectator area 100 Changli ng rooms, showers, locker rooms is0
Trawmung pool 300

NOTE — Higher iBum

Ination will be required If events are televised In colour.
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[OUT-DOORS Booking offices 300
Entrance and Exits SO Dressing rooms 300
Platforms and | Specal lighting
stages
[ STAFF RESTAURANTS Projection rooms 1S5S0
Canteens, Cafeterias, Dining 300
Rooms
LECTURE
THEATRES
STAFF ROOMS General 300
Changing Room, Cloak Rooms 150 Chalkboard S00
Rest Rooms 1S5S0 Demonstration S00
benches
Stores 1S5S0 Examination halls, | SO0
semanar rooms,
lecture halis
Art Rooms S00
TELECOMMUNICATIONS Laboratories SO0
Cord Switchboard Rooms SO0
Apparatus Rooms 150
Teleprinter Rooms S00
[ CAR PARKS
Underground SO
Multi-storey parking floors =)
Ramps 75
APPENDIX II-RECOMMENDED ILLUMINATION LEVELS
Table 6: Recommended Hlumination Levels
AREA LUX AREA LUX
GENERAL BUILDIN AR OFFICES AND SHOPS
CIRCULATION AREAS DRAWING
OFFICES
Corridors. passage ways 100 Drawing Boards 750
Lifts 1S5S0 Reference tables | SO0
and general
Stairs 150 Printing Room 300
Escalators 1S5S0
SHOPS
ENTRANCES Conventional with | SO0
counters
Entrance halls, Lobbies waiting 150 Conventional will all | SO0
rooms displays
Enquiry Desks SO0 Selif-service S00
Gate houses 300 Super-markets S00
KITCHENS SHOW-ROOMS
Food Stores 1S5S0 Car S00
General SO0 General S00
MEDICAL & FIRST AlID PUBLIC & EDUCATIONAL BUILDINGS
CENTRES
Consulting Rooms. ASSEMBLY AND
CONCERT
HALLS,
CINEMAS AND
THEATRES
Treatment areas SO0 Auditorium 100
Medical stores 100 Theatres and | 100
concert halis
Rest Rooms 1S5S0 Cinemas SO
Multi-purpose S00
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GOVT PUBLIC AND EDUCATIONAL

BUILDINGS

[ HOTELS

LIBRARIES

Entrance Halls

Shelves,. book stack 150 General 75
Study tables 300 Reception, Cashier 300
Public Rooms
READING ROOMS Coffee Bars 150
Newspapers & Magazines 300 | Dining Rooms,
Restaurants
Reference libraries S00 General 100
Counters S00 Baggage Rooms 100
Cataloguing & sorting S00 Laundries 300
Binding S00 Cellars 150
Book stores 100 Dining rooms, cash | 300
desks
Lounges 100
MUSEUMS AND ART Writing Rooms 150
GALLERIES
Exhibits insensitive to light 300 Cloak Rooms 150
Light sensitive exhibits 150
Specially light-sensitive exhibits SO INDOOR SPORTS,
GAMES
Billiard Rooms
HOME AND HOTELS General 100
HOMES Table Specal
Living Rooms Boxing ring
General ) Top 1000
Casual reading 150 Club 500
Sewing and daming 300 Gymnasium S00
Studies Swimming pool
Desk and prolonged reading 300 Top (water level) 500
Bedrooms Spectator areas 150
General S0 Club Recreational 300
Bedhead 150 Tennis courts
Kitchens top 500
Working Area 300 Club 300
Bath Rooms 100 Recreational 150
Halls and landings 150 General
Stairs 100 | Changing  rooms, | 150
showers, locker
rooms
Workshops 300
Garages S0
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ELECTRICAL TESTS TO BE APPLIED

Test

Unit

Test Requirement

Voltage test on complete cable :

No Break-down of the

Length of sample (minimum) Meter 20 iisulation
Period of immersion (minimum) Hours 24
Temperature of Water i o 2045
Applied voltage (A.C) V. 2500
Time of Application Mins. 15
Conductor resistance at 20°C.: Meter 1 '\Nﬂ‘::::;t:;z:;own o
Length of sample Table 1.
Insulation resistance :
Not less than the minimum
Length of sample Meter 5 value
Shown in Table 1.
Period of Immersion (minimum) Hours 2
Temperture as water I 7042
f::i;:: 2‘:&;,;::'2 ol Meter 5 No damage at the insulation
Period of Immersion Days 10
Temperature of solution °C 6015
Duration of applied voltage Days 10
Test voltage Volts D.C 220
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Applicable Standards Publications of British Standards Institution

CABLES

Scope BS

Power & lighting (70°C PVC, thermoplastic) | 6004 502

Power and lighting (90°C rubber, 50525-1:2011, 50525-2-41:2011,

thermosetting) 50525-2-42:2011, 7889

Mineral insulated (copper-clad) 6207, 60702-1 702

Flexible cables & cords (domestic) 6500, 50525-1:2011%, 50525- 227
2-11:20117, 50525-2-12:2011"%,
50525-2-21:2011", 50525-2-
71:2011*

Flexible cables & cords (industrial) 50525-1:2011%, 50525-2-11:2011%, | 245

Low smoke (90°C rubber, thermosetting)

50525-2-21:20117, 50525-2-
5§1:2011%, 50525-2-83:2011%,
50525-3-21:2011"

7846, 7211, 6724, 7629

Armoured cables (90°C rubber, 5467
thermosetting)

Switchgear and control wiring 6231
Flexible cables for lifts 50214
Cable glands 6121
Crimp connectors 61238
Cable cleats

61914

CONDUCTS
& TRUNKING

Steel 61386-21 50086",31 423, 614
PVC 4607

Flexible steel 61386-23

Cable tray 61537

Trunking 4678
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7288

Scope BS IEC
General 5733
Ceiling roses 67
Cooker Control Units 77
q tl.l.n.l Household Appliances 60335
g o Plugs & socket-outlets (domestic) 546, 1363, 4573
E ﬁ Plugs & socket-outlets (industrial) 60309
% § Switches (domestic) 60669
W< Lighting 60598
Emergency lighting 5266
Signs and discharge lighting 559
Isolating (safety) transformers 61558*
Scope BS IEC
oF General 61439 61439
g m Contactors & motor starters 60947 947
g E Circuit-Breakers (MCB, MCCB) 60898" 898
2 E Circuit-Breakers (RCD, RCBO) 61008", 61009 1008, 755
% g Fuses 88, 60269~ 269
3 Busbar trunking systems 61439-6" 61439-6
Scope BS IEC
Fire / combustibility test 60695- 4*
Degrees of protection & ingress 60529" 529
Assemblies for construction sites 4363 364-7-704
&I Hazardous areas 60079
E Lightning protection 62305
E Earthing 7430, 951, 4444, 6701
(D | wiring diagram symbols 60617"
Identification and marking of the 60446
man-machine interface
RCD socket-outlets
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B

1 d=xa .o RPN

2 d=duo Voltage and frequency 33715 ag=!

4 Ao Earthing_ylJ!

6 Ao Main Earth Terminal &Sl o2 N dog

7 d=i o o2l 3, b
10 dsio Earth Electrodes saldl oLasl
12 d=a o Earth ConductorssaN M _oge
13 d=a o Exposed-Conductive-Partsddy aSel! Juogall el
23 d=ao Earth Fault Loop Impedance o250 Uasd 8,5 dailas
24 d=b o Equipotential Bonded (2l dalasl
26 dorao Lightning protection@slgsall aile
36 d=aswo Functional Earthing _ad> 9! (2L
37 d=ao Prospective Fault Current adgie)l Uazi L5
38 d=iae Electric shock protection 4.5L,¢8) Sleusall o doles)
40 d=io Plugs, socket-outlets, and flex outlets wlaslly LulaYl
53 doeise Switches and isolatorsdJils-=lls zslad)!
78 Ao Lighting 8,y
90 d=eiae Conduit, trunking and Cable Trays_awlgelly LIS Jolg=>
97 d=b o Conduits _ew!gal!
128 dexie :Metallic Flexible Conduits 45yedl d_ddmall_plgal!
132 d=ao Cables and wires £ wlNlg LIS
161 d=a o Final Circuitsd_slgdl ySlgul)
170 d=a o Busways, bus ducts and busbar risers jlwlJ! bglk=
181 d=be Distribution Boardsd.sb,gS| cul=-glll
196 d=i o Special locations and systems 4! dalaNly x3lg0])
199 d=aswo Swimming poolsd>l ! olele>
203 d=a o Street lighting§)ls—aJ! 5,U)
205 d=ia o Electric motors and startersdS,=J| {solgs9 A3L ¢S IS,==all
212 d=b o Power Factor 83l Joolxe
222 Ao Standby generatorsis)lslall <ludge
228 d=b o ELEVATORS AND ESCALATORS aS,=isll edly aelaadl
2414>d 0 Demand Loads 45L,e5! Jlem>dU ciad) Jolgsy cdlall Jolgs
2464>a0 Emergency system {5lolall dolasl
247 d=be APPENDIX wléz=loy Jyla=
2783=i40 AT
279340 orad)!
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