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General Instructions

1. Read all the instructions carefully before answering the question paper. .

2. This question paper consists of two sections, Section A and Section B with
Eight (8) questions in Sixteen (106) pages.

3. Answer totally Five (5) questions selecting only One (1) question from
Section B.

Question #1 carry 40 marks. All the other questions carry 15 equal marks.
Attach Page [6] of [16] to your answer script if Q{6 is answered.
Answer for each question should commence from a new page.

Relevant figures and tables are attached to this question paper.

This is a Closed Book Test (CBT).

Rl A A

Answers should be in clear handwriting.

10. Do not use Red colour pen.




Section A-Electrical Installation

1. A small tea factory is to be built in the hill country of Sri Lanka with a heating and lighting
load of 15 kW operating continuously. Rest of the load would be consisting of four induction
motors dctailed in the table given below. The motor with a capacity of 15 hp is operating at
threc-phase, 400V and the other three motors are operating at single-phase, 230V.

Motor| Capacity Operating Staring method Starting power| Running power
(hp) at factor factor
A 15 3-phase Star-Delta 0.7 0.8
B 5 1-phase Direct Online 0.7 0.8
C 5 1-phase Soft Starter 0.7 0.8
D 5 l-phase | Variable Frequency drive 0.7 0.8

As there are frequent power failures observed in the 400V three phase distribution network in
the district where the factory is to be built, it was decided to install a standby generator too
by the factory management. Under the circumstances, motors will be switched on in the order
of A-B-C-D. Since it would be a small factory, it is not necessary o consider the voltage
drop limitations. The harmonic content of the motor currents is negligibie.

a. Recommend the kVA rating of the standby generator required for this factory.
(dssume the following daia when calculating the size of standby diesel generator for

domestic/commercial and industrial use:) [15 Marks]
—Type of Starter Starting Current
Direct online 6 times the Full Load Current
Star-Delta . 4 times the Full Load Current
Soft Starter 2 times the Full Load Current
Variable Frequency drive | 1.5 times the Full Load Cuzrent

b. Design the appropriatc protective devices and cable sizes for: --

i. Motor circuits A, B, Cand D [5 Marks]
1. Heating/lighting system of the factory. {5 Marks]
iil. Mains and standby generator supply [5 Marks]

You may make the following assumptions during the calculations:

°  Both ambient air and ground temperaiure is 25°C in the Jactory premises.

e Motor circuils are installed in thermally insulated walls in conduits using multi core
pve copper cables.

© Heating and lighting loads are balanced in the three phases and the circuits are
mstalled in thermally insulated walls in conduits usin g single core copper cables.

© Standby supply should be capable of supplying the total electric load

©  Both mains and standby generator supply are pve insulated multi core armoured
copper conductors luid underground, buried in cable ducts at one meter depth with
compact soil having 3 K.m/IW thermal resistivity.

¢. Draw the complete wiring diagram indicating the mains, standby generator supply with
associated switchgears and protective devices for motors and heating/lighting circuits.
' [10 Marks]
¥ Relevant tables and data are given in Page [1 O] of {16] to [13] of [16] for easy reference.
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2. A single phase 230 V, 3 kVA electric appliance A 1s to be fed from a distribution board as
shown in figure Q2. The pve insulated copper (thermo-plastic) cable circuit associated with
2.5 mm? copper cpe is recommended for this installation is enclosed in a conduit with 2 other
similar size cable circuits, embedded in a wall. The maximum and minimum ambient
temperatures at the installation are observed to be 30°C and 32 °C respectively.

Distribution
Board

3 kVA <]
0.85p.f.

lagging O

Conduit fength.
5 meters

Figure Q2

a. Determine the design carrent for the appliance [1 Marks]

b. Select, rating of the device if it is to be protected by type-B circuit breaker to

BS EN60898 - [1 Marks]
¢. Calculate the value C, for computing the cable rating 1 Marks]
d. What is the suitable value of Cg for computing the cable rating [£ Marks]

“e. Gompute the required ampere rating of this-cable - - - [1 Mark51
f. * What should be its cross-sectional area 11 Marks]
g. What voltage would you experience at the appliance {1 Marks]
h. What diameter would you recommend for the conduit [1 Marks]
i. Calculale the minimum value for bending radius R {1 Marks]

j. Had it been protected by a 6A. type-B circuil breaker to BS EN 60898 by mistake, what
would have been the tripping time of the breaker 2 Marks]|

k. If the carth fault loop impedance external to the instablation is 0.8 Q and size of the cpe is
2.5 mm?, check whether the circuit is satistying the adiabatic equation.

(Assume that the parameter k to be 115) i2 Marks]

I. Caiculate the maxinmum lime the conductor could withstand as per the adiabatic cquation

if one wished to inlroduce an internal time delay for the circuit breaker. [2 Marks]

* Relevant tables and data are given in Page [10] of {16] to [13] of [16] for easy reference.
Page {2] of [106]




3. Figure Q3 shows three metal conduits joined to a scction of metal trunking in an mdus{ual
clectrical installation. Determine:

a. An appropriate size for the main trunking system A —— B [1 Marks]
b. The size of the conduit for load L1 [2 Marks]
¢. Conduit bending radius Ry [2 Marks]
d. The size for trunking system B — C (48 to BC should be cbmpatib!e) |12 Marks]
e. Number of 6 mm? cables in conduit for Load 1.2 [2 Marks]
f. Conduit bending radius Rz : [2 Marks]
g. 'The size for trunking system C — D (BC o0 CD should be compatible) [2 Marks]
h) The size of the conduit for Load L3 [2 Marks]

* Relevant tables and data are given in Page [14] of [16] for easy reference.

Plan Etevation
2 A 2
16X1.5 mm™ — ——— = = == 36X1.5 mm* Stranded
20X6.0 mm? Stranded
16X4.0 mm? Stranded
~——— 9X%10.0 mm® Stranded
MWOmeter /A& \ | ~T 707777 é = 28 mm
leng conduit > diameter

5 meter
leng condiit

load

L1 C

X6 mm”

1 R 2X4 mm? (cpe)
?
o —
[ =
-
=
3 meter =
long conduit -
- NN .
load /\]
L3
\v/
6X10 mm’

2X4.0 mn?® (cpe)

- o]
' }

Tigure Q3
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4. a. To determinc the earth fault loop impedance of a “spur™ on a ring circuit, strictly it 1s
necessary to estimate the fractional distance of that spur from the origin of the circuit. If
the fraction is denoted by 'y’ as shown in figure Q4, prove that the earth fault loop
impedance at the remote end of spur is given by:

Lg = [ZE + (1= yX Ry + Ryp )+ Ry +R ¢ J Ohm [5 Marks]
Where:

Ry = Total resistance of the phase conductor of the ring circuit in Ohimn.

Ro7 = Total resistance of the protective conductor of the ring circuit in Ohm.

Rys= Resistance of the phase conductor of the spur in Ohm.

Ros = Resistance of the protective conductor of the spur in Ohm.

75 = Earth fault loop impedance external to the installation in Ohm,

e Tplar line

&

Figure Q4

b. Deduce that under the worst-case scenario, the above computed vaiue would be:

7, = |7, +025(Ry + Ry )+ Rig + Ry | Ohm [5 Marks]

c. A singlc-phase ring circuit is run in 2.5 mm? 70 °C pve-insulated and sheathed flat cable
with the protective conductor being 1.5 mm?. Measured length of the ring circuit is about
100 m. A spur taken from the ring is run in the same cable and the length of the spur
being 10 m. If the spur is taken from the ring is 40 m from the origin and Zg = 0.45, what
is the earth fault ioop impedance for the spur line? 13 Marks]

d. Explain the variation of the calculated value in 4b, if the point where the spur is taken
from the ring circuit varies around the circuit? To get a pessimistically high resull for you
to be on the safe side, what would be the highest value of the earth fault loop impedance
you would estimate for 10 m spur in above ring circuil? 12 Marks]

Page [4] of [16]
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5. a. Dctermine the resistance of (/ meter long with a cross sectional area A} a rod electrode

. . . / .
driven. into the earth using the basic equatlonR:%. Symbols have their usual

meanings. [Hint-Elevation & plan of the equipotential lines built up during a fault
cuprent driven into the ground are as shown in figure Q5a &Q5b respectively. [{4 Marks]

b. Compute the expected earth resistance of a 2m long GI pipe of diameter 50 tm firmly
driven into a soil of resistivity 120 Qm. {3 Marks]

¢. State three methods that can be adopted to improve earth electrode resistance. [3 Marks)

d. How many earth electrodes of (b) above you need and how would you connect those
clectrodes to reduce the earth resistance of the place (120Qm soil resistivity) to 507

[3 Marks]
e. State two commonly used method of arrangements for determination of soil resistivity
[2 Marks]
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Figure Q5a-Elevation Figure Q5b-Plan

6. A domestic electrical installation consisting of the following accessories are as shown in
page [6] of [16]:

a. MCBI = Supplying [00W lamp#1, 100W lamp#2, 100W lamp#3, 13 Amp plog point#4
and a 40W fluorescent lamp#5

b. MCB2 = Supplying plug points p & q radiaily (13Amp sockets)
¢. MCB3 = Supplying a ring circuit with plug points a, b, ¢, d, e and f (13Amp sockets)
d. RCCRB, Main swilch and a service main

1 Draw the complete wiring diagram starting from the service main on this page and
attach it to your answer script. (Use differeni colors for phase, neutral and earth
wires or different line styles). 18 Marks]

II' Determine the ratings of MCB2 and MCB3 and the appropriate sizes of cables for both
the radial and the ring circuits respectively.

[4 Marks]

1l State the main difference between MCB and RCCB [3 Marksj

Page [5] of {16]
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Section B-Lighting and lilumination

7. Tollowing arc the multiple type questions. sclect the correct answer [1#15 marks]

1. Candela is the unit of
a) Luminous flux b) Luminous intensity ¢} Wavelength ~ d) Brightness

2. The illumination of the surface varies directly with cosine of the angle between normal
to surface and direction of the inclined light is given by,
a. law of square inverse c. bothaandb
b. Lambert's cosine law d. none of the above

3. Which of the following will need the highest level of illumination?
a. Cinema Halls c. Washrooms
b. Bedrooms d. Proof Reading

4. The unit of solid angle is in
a) solid angle b) radian c) steradian  d) candela

5. Hlumination of one lumen per square meter is called
a) Lumen meter b) Lux ¢) Foot candcla d) candela

6. Which of the following lamp has the best Colour Rendering Index (CRI)?
a} LED  b) Fluorescent c¢) Halogen FLamp d)} High pressure sodium vapour

7. What will be the total flux emitted by a source of 60 candle power?
a) 754lumens b) 377 lumens c)  754lmens d) 377

8. The ratio of total luminous flux reaching the working plane to the total luminous flux
given out by the lamp is called,
a) Reflection Factor b) Maintenance Factor ¢} Efficacy d} Utilization Factor

9. A 400-candie power lamp is placed 8 m above the centre of circular arca of 5 m diamecter,
The illumination at centre of the area is
ay 16 lux by 12.5Iux ¢l 6.25hux d) 8.5 lux

10. The amount of visible light which comes o the eyes from surface is known as,
a} Light flux  b)Brightness ¢ Iiluminance d) Luminous

11. Which of the following has the lowest colour (cmperature?
a) Incandescent bulb ~ b) Candles  ¢) Halogen Bulb d) Moon Liglt

12. The space to height ratio of the following luminaires from foor is given by,
a) 10 b)5 c) 4 dy 8
% 2

40

Haor
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13. Illumination of a surface due io a source of light as per the first law of Hlumination is:

a) Inversely proportional to the distance between the surface and the source of light.
b) Inversely proportionat to the (distance)” between the surface and the source of light
¢) Directly proportional to the distance between the surface and the source of light

d) Directly proportional to the (distance)® between the surface and the source of light

14. Luminous efficacy of a fluorescent tube is
a. 5- 10 lumens/watt c. 30 - 40 lumens/watt

b. 15-20 lumens/watt d. 60 - 65 lumens/watt

15. Which of the following is not a type of lighting scheme?

a. Semi Direct c. Semi Diffused
b. General Diffused d. Seni Indirect

. Following figure shows you the layout plan of a collage building. Al the dimensions are
given in meters. Ceiling height of the entire section is 3m and work plane is 0.8m from the
floor. Design illuminance levels at each area is as given in the figure Q3. A 3x14W, T5
Fluorescent, ceiling recessed mounted light fitting and a 13W downlight are selected for the
lighting of the entire section and the data sheets for above luminaires are given in the Page
[157 of [16] and [16] of [16]. Assume 0.7, 0.5 and 0.3 reflection factors for ceiling, wall and
floor respectively. Maintenance factor is 0.8 for all the cases. Answer the following
questions. Clearly state any assumptions you made. '

i A
Corridor 100lux
100x | B — 8
R
e . Reading 6m
Qo |2 m
S |E Area
5 > 300lux (at work plane)
8 . 14 Lecture Room !
% 200kux (at work plane) A
& Sitting Arca
¢ || 4m 3m
g ' 150lux
¥ ?’ * L
A 4
3m Im [0m S5m

Figure Q8
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ii.

ii.

iv,

vi.

vil.

viii.

ix.

What is the room index of the Lecture Room? [IMark]

What will be the utilization factor if the leclure room is going to illuminate
by 3x14W, T5 Fluorescent lamps? [1Mark]

Calcuiate the total Lumens requirement for the lecture room? [IMark]

Calcuiate the total number of 3x14W, T5 Fluorescent lamp lighting fixtures required for
the lecture room? [1Mark]

Propose suitable lighting fixture layouts based on the value caleulated in section (1v)?

[2Marks]
Calculate the Space to height ratio (S/H), lengthwise and width wise for layouts proposed
n section (v)? - [2Marlks]

Compare the answer of (vi) with the values given in the data sheet and propose a layout
which comply with the space to height ratio given in data sheet? "~ [2ZMarks]

Calculate the number of lighting fixtures required for the reading area using 3X14 W, TS
Fluorescent luminaire? [2ZMarks)

Calculate the number of lighting fixtures required for the reading area using 13 W
downlight? [2Marks]

If the price of a 3X14 W, TS Fluorescent luminaire is Rs 8000.00 and 13 W downlight is
Rs 2500.00, What is your choice of luminaire for the Reading Arca? [IMarks]

* Relevant tables, data and charts are given in Page [15] of [16] and [16] of [16] for easy
reference. ‘
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TIME, SECCONDS

Ambient insulation Insutation Ground | Insulation Insulation
Temp. 70°C 90 °C Temp. 70°C 90 °C
°C Thermoplastic | Thermosetting 9%C  |Thermoplastic [Thermosetting|
25 1.03 1.02 15 1.05 1.04
30 .00 1.00 § 2¢ 1.00 1.00
35 0.64 .96 25 .95 0.96
40 0.87 .91 30 .89 0.93
Rating factor (C,) table for one circuit or for a group of circuits
Arrangement Number of circuifs or multicore cables Laying
of cables Methods
(touching) 1 2 3 4 5 6 7 8 9 | 12 [ 16 | 20 | Reference
Bunched in air,
on a surface, ) =
embedded o 1.00 | 080 | 070 | 065 D-.B() 057 | 054 | 052 1 060 | 045 ] 041 0.38 AtoF
enclosed
S*“gleo'fﬁig‘r’“ wall | 400 | 085 | 079 | 075 | 6731 072 | 072 | 071 [ 070 | 070 | 070 | 0.70 C
Single layer muiticare
on a perforated
horizontal or vertical 100 | 088 J 082 | 077 | 075 1 073 1072 1 072 1 072 | 072 ¢ 072 | 0.72
cable tray system E
Single layer multicore
on cable ladder 1006 | 087 | 082 (080 | 080 [ 079 | 079 | 078 | 078 ] 078 | 078 | 0.78
system cr cleals
<
S ¢ Figaiscsed
46 006 A . e =5 Timefcurreni eharteteristios for Type
=L - — civeuit-breakers to BS EN 60398
- and the aveircwrrent chawacteristies of
i \  RCBO: to BS EN 61061
l‘ \ \ \ \ \ Cureent for time, L1 see o 5 gees
e e SE e e R == Carent
e DaN YR LN Tl £2. A
AR Y T x\ \ A S04
\ \ \ 16 4 A0 A
100 ResEeTEEYe - e emReava s == 3 304 100 &
— S s R AN R G S =N 2 ::)f:
AN o
N LR \\ N 40 4 2004
46 -t = 30 A 50 A
- - — i £ A 35 A
P EEREN | 80 A a0 A
= 10 A so0A |
' H— 125 A 625 A
04§ R e E=e) =t =
!-"gz;ipil'ursipccﬁ\‘c F.zu.ll CUFPenls i GYoess -
i of those previding instantaneobs tperitian
- refer to the manufsctrrer™s Wet-thinugh energy data. -
oot [T RN
1 1 400 1 600 40 000

Rating factors (C.) for
Ambient air temperatures other than 30%

Rating factors (C,) for ambient
Ground temperatures other than 20%

Satwes: IEE wiring Regufalions

s

PROSPECTIVE CURRENT, rms AMPERES
Type B circuit-breaker to BS EN 60898 and RCBOs to BS EN 61009-1 characteristics

ERT
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Table 4D2A — Multicore 70°C thermoplastic insulated and thermo plastic sheathed cabies, non-armoured.

{COPPER CONDUCTORS) :
Ambient temperature: 30 °C

CURRENT-CARYING CAPACITY {amperes):

Conductor operafing temperature: 70 °C

Referencg Melhod_A Refergnce Mellhud B Reference Mathad ¢ ] ) Reference Method E
(Enclm_;ed i _condun n Enciose_d in coljduqt on a wall (Clipped direct) {in free air or ona puarfora'ier?I cable tray etc.
Conducior | thermally insulating wall efc.) or in trunking sfe.) horizontat or vertical)
erss 1 two-core 1 three-core 1 lwo-core 1threecore {1 two-core | 1 three-care . .
Sc;:::ana[ cable®. cable® or cablg®. cable’ or cable*, cable* or L MO'C(;E; cable”. ! thrie,'%ﬁ?{(frzle ar
1 1 Four-core i® 1 Four-core 10 1 Fourcore AC or DG Cable. 30 AC
ACorDC | cable, 30 AC | ACor DT | cable, 3@ AC. | AGor DC Cable, 3t AC '
mm? Amps. Amps, Amps, Amps. Amps. Amps. Amps. Amps,
10 10 = s | 18 135 17 i 4.5
15 o 3 165 B | tos ! 175 22 ! M85 |
2.5 185 | w5 | 23 1 o - i
4 5 23 30 | 27 N 3
s I 28 38 34 % 1
0 43 39 52 46 63 ! 57 B
SO T A O 0N - B T 62 [ 8 | 76 '
s f e D so .l el UAE e .
¥ | o2 8 .o M e i 138 119 148 :
50 110 ) o133 118 i 168 44 17 180 153 |
) 139 125 | 188 149 17 23 184 232 198 T
a5 i 187 0 20t T Are | eEm 223 287 238 :
120 192 w72 1 oz ] 206 = 280 | azg B 276
150 | 29 196 i 788 225 344 299 N 319~ ]
185 i1 248 223 i 294 265 392 341 i o 434 364 i
L2400 291 261 344 297 1 461 403 514 . 430
{300 334 298 394 339 | 530 454 593 j 497 k
o R , . . . e
D400 -] L4 402 i 634 557 P 715 i 597 i

* With or without a protective conductor 1 — Single phase; 3¢ — Three phases
Source: IEE wiring Regulations 18% edition
Table 4D2B - Multicore 70° thermoplastic insuiated cables, non-armoured, with or without sheath
{COPPER CONDUCTORS)

VOLTAGE DROP {per ampere per meter); Conductor operating termperature: 70 °C

Conductor Two-core Cable. Two—core cable, Three or Four-core cable.
Cross Seclional area De. Single-phase AC. Three-phase AC.

mm? myIAmp/meter mV/Amp/meter mV/Ampimeter i
- 1 - L i 44 ] 38 i
1.5 i 28 ' 29 . : 25 !
L _t ey
R P 18 . 15 |
] o 5 B
i )
i

175
126
004

05

0145 .
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Table 483 — Rating factors (Cs) for cables buried direct in the ground or in an underground conduit

system to BS EN 50086-2-4 for soil thermal resistivities other than 2.5 K.m/W to be applied to the
current carrying capacities for Reference Method D )

Thermal resistivity  K.m/\W 0.5 6.8 1 1.2 1.5 2 2.5 3
Rating facior for cables in buried ducis 1.28 1.2 1.18 | 1.13 1.1 1.05 i 0.96
Rating faclor for direct buried cables 1.88 1.62 1.5 1.4 1.28 1.12 1 0.90

Table 4B4 — Rating factors (Cd) for depths of laying other than 0.7m
for direct buried cables and cables in buried ducts

Depztmh;;lrglng Direct buried Buried in ducts

0.5 1.03 1.02

0.7 1.00 1.00 ]
1 0.97 .98
1.25 0.95 0.96
1.5 0.94 0.95
’ 1.75 0.93 0.94
2 0.92 0.93
2.5 0.90 0.92
3 0.89 0.91

Table 4D4A — Multicore armoured 70°C thermoplastic insulated cables

(COPPER CONDUCTORS) .
Ambient temperature: 30 °C
Ground temperature: 20 °C
CURRENT-CARYING CAPACITY {amperes): Conductor operating temperature: 70 °C
Reference Method © Reference Method E Reference Methed D
. N - “(In free air or on a perforated cable  [(direct in ground or in ducting in grouad, in or around
(Clipped direct) . : S
tray etc. horizontal or vertical) buildings}
Conductor
CrossASrszhonal 1 two-core cable | 1 three- or four- |4 two-core cable. | 1 three- or four- 1 two-core cable. 1 three- or four-core
single-phase core cable, single-phase core cable, single-phase cable,
ACorDC three-phase AC AC orDC three-phase AC ACorDC lhrea-phase AC
mm? Amps. Amps. Amps. Amps. Amps. Amps.
R P S SR 4 18 2 19 .22 i s
| : B
CTas 28 25 N | 26 R -

O S I

Souree: IEE wiring Regulstions 187 edirian
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Table 4D1A - Single-core 70°C thermoplastic insulated cables, non-armoured, with or without sheath
(COPPER CONDUCTORS)

CURRENT-CARYING CAPACITY (amperes): Ambient temperature: 30 °C Conductor operating temperature: 70 °C
Rererencg Melhod_ A Remrenc‘? Methoc} B Reference Method C Reference Method £
(Enclosed in conduit in [Enclosed in condult on {clipped direct} (in free air or on a perforated cable tray horizontal or vertical}
Conductor | thermalty insulating wall) | a wall or in urking}
Cross 2 cables. Jord Touching [Spaced by ene dismeter
Sactional 2 c?ges, cigirei 2 ch?ges' c?aﬁfrei i cables. 2 cables. i 3 cables.| 3 cables. 2 cables, 1
area ACorBC I : AC or DC 3 T ACorBC [30, AC fiat 1 30 30 AC or DC or 3 cables
;QLC AC fiat & & louching | AC or DG AC AC 3¢ AC flat
touching or treloil {lat flat trefoil Horizontal | Vedical
Amps. Amps. Amps, Amps. Amps. Anps. Amps. Amps. Amps. Amps. Amps.
1" 05 1138 OO SR - T SN U A S S S R - T
45 138 [ W8 185 (2§ e i~ 4 - N L
20 8 | 24 1 Tm =2 o . R
% 2 32 w | - - -
34 31 41 1 36 47 - - - -
46 a2 57 1 50 _ 65 S -
61 i 56 76 . 68 s 1 . - -]
s 1 w0 73 et | 8o [ i 104 . 131 114 10 [ 146§ T80
35 99 89 25 1 110 141 128 1162 143 | 137 181 162
B | 19 108 1| 134 | 187 167 196 174 167 | 219 197
70 151 | 138 192 171 24 ¢ 744 251 | 225 216 o281 | os4
e 182 164 | 732 7 1 284 281 304 275 264 341 3N
120 210 188 269 239 330 P36 7@4 321 ;308 396 362
150 240 216 300 262 31 1 349 4068 | 372 356 . 456 418
i . 185 273 245 341 . 296 436 400 | 463 427 1 409 521 480
i 240 321 280 400 346 515 472 546 507 485 ) 615 569 i
{300 367 328 458 394 594 545 1 829 587 661 e | 658 |

Table 4D1B - Single-core 70°C thermoplastic insulated cables, non-armoured, with or without sheath
{COPPER CONDUCTORS)

VOLTAGE DROP {per

ampere per meter):

Conductor operating temperature: 70 °C

Conductor 2 cakles {9 a.c. 3Jord cables, 39 a.c.
Cross Reference Methods| A Refer_ence Methods C&F ] Reference Methods A ] Refefence Methods C &F
Sectional A&D ] {clipped direct, on fray or in free air) & B -- - (chp_ped direct, on tray of in free air) _
area con(diri‘[c:)(:st(:l?r:;:{ng) Cables touching|  Cables spacad (Enclcsedt:ﬂﬁgzga)nt aor| Cab!e_"_sré?g;hlng, CablesFllgzt;chlng, CablesFlsa;:aced
mm? mV/Amgimeter | mv/Amp/meter mV/Amp/meter mV/Amplmeler my/Amp/metar mv/Ampimeter | mV/Ampimeter
1 44 44 44 _ 38 38 |l =8 38 i
15 1 29 [ B 29 25 ) 2% - 25 i
28 18 18 B 18 ' s s 15
4 1 N o1 8.5 ] 8.5 9.5 o es
6 | a3 73 113 6.4 64 64 6.4
10 4.4 A4 | 44 2.8 38 38 3.3
16 2.8 _ 28 1 28 ; 24 24 24 24
H 25 1801 033 |18 {175 020 (175 {175 029 {1.80 [ 150 | 029 | 155 150 j0.4756 {1.50 {150 | 0.25 |1.55 | 1.60 j0.32 {1.55
.35 130! 03t [130 [126]0485,1.25 | 125 028 130 140 | 027 | 110 190 0476 {110 {110 [ 024 |10 F110 j0.32 [1.15
i 50 085! 030 |100 {093 ]0.190 (685 |0.93 [0.28 081 ;026 | 085 10.80 0165 {0.82 1080 | 024 {0.84 [0.50 [0.32 |0.85
{70 _ 1085] 029 072 | 063 {0.185 066 | 063 |0 1086 025 | DeS (085 [0.160 [057 [ 055 | 024 0k0
I 95 049 028 (056 | 047 01801050 | 047 10.27 0.5 [042 | 024 | 048 (041 [0.155 1043 [oit 0.23 |0.47 ‘

. 120 |03e| 027 | pa7

57 075 081 |

o
1030 10.975]0.34

.3¢

0.24 [0.170,029 |

0.31

Sonrce fEE wiving Requist

]0.185 (0,165 0

10150 | 01657022 10.150 | 0.

1 - Single phase; 30 — Three phases; Note:

ans TAY sdition

Page

s 1033 {023 | om 032 045 040 |
Loy oo 0.28 {0.15 0.34
‘ o2l {0148 27 (031
9 018 Jo445 1027
[ 027 033 o4 ‘0.5 :

* - Spacing farger than one cable diameter wilt resuit in a larger voltage drop.
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Cable factors for Tunking

FACTORS FOR TRUNKING

Factor for Trunking

. ) Dimension of Dimension of
Type of Conduclot - - - ) ]
) ] . , | Factor frunking Factoz trunking Factor
conductor | cross-sectional area mm
(mm x mm) (mm x min)
Solid 1 7.1 50 x 37.5 767 160 x 37.5 1542
ohe 25 10.2 50 x 50 1037 00 x 50 2091
1.5 8.1 TH X 25 738 100 x 75 3189
2.5 11.4 75 x375 1146 100 x 100 4252
Stranded 4 152 75 x50 1555
6 22.9 THx75 2371
10 36.3 100 x 25 953

Cable Factors for straightruns =3 m

FACTORS FOR CONDUITS

Type of Conductor
i ] . 2 Factor
conductot cross-sectional area min

. 1 22

Sofid 1.5 27
2.5 39

1.5 31

2.5 43

Stranded 4 58
6 g8
i 10 146

Conduit factors for straight runs 3 m

Conduit Factor
diameter (inin)
16 290
20 460
25 800
32 1400

Cable factors for long straight runs > 3 m or runs incorporating bends

Conduit factors for runs incorporating bends.

Type of Conductor Factor
conductor cross-sectional arca mm?
1 16
. 1.5 22
S‘(’)]l_‘d 25 30
4 43
= -stranded & T U e —

10 105

Legfgih Conduit diameter, mm
o | 16 120 1 25 [ 32 [ 16 | 20 | 25 [ 32 | 16 { 20 | 25 [ 32 16.4] 20 | 25 | 32 | 16 [ 20 | 25 | 32
(m) Straight One bend Two bends Three bends Four bends ]
1 700 | 460 | 800 [ 1400 | 188 1303 | 543 | 947 | 177 | 286 | 514 | 900 | 158 [ 256 463 | 818 | 130§ 213 1 388 | 692
16 1200 | 460 | 800 | 1400 | 182 § 294 | 528 | 923 | 167 | 270 ; 487 | 857 | 143 | 233 422 | 750 1 111§ 182 § 333 [ 600
2 200 | 460 | 800 1 1400 | 177 | 286 | 514 | 900 1 158 | 256 | 463 | 818 | 130G | 213 388 | 6921 97 | 159 | 292 1 529
25 | 200 | 460 1 800 1 1400 } 171 | 278 | 500 | 878 | 150 | 244 | 442 | 783 1 120 ¢ 196 358 | 643 | 86 | L4% | 2601 474
3 200 | 460 | 800 | 1400 | 167 | 270 | 487 | 857 | 143 | 233 | 422 | 750 | L1t | 182 | 333 600
3.5 [ 17912905 521 | 911 162 | 263 [ 4751 837 | 136 | 222 {404 | 720 | 103 [ 169 | 311 ; 563
4 177 | 286 ¢ s14 | 900 | 158 | 256 1463 | 818 | 130§ 213 | 388 | 692 1 97 | 159 | 292 | 528
725 1174 | 282 | 507 | 889 | 154 | 250 1 452 | 800 | 125 | 204 | 373 } 667 Gi 149 | 275 | 500
5 171 1278 | 500 | 878 | 150§ 244 [ 442 1 783 1 120 | 196 | 358 | 643 | 86 | 141 260 | 474 o
6 167 1 270 | 487 1 857 | 143 {233 | 422 1 750 ; 111 [ 182 j 333 | 600
7 162 1263 1 475 | 837 1136 | 222 1404 | 720 1 103 | 169 | 311 | 563
8 158 | 256 | 463 | 818 1130 213 | 388 | 692 | 97 [ 159 | 292 | 528
9 154 | 250 1 452 | 800 | 125|204 | 373 | 667 | 81 149 | 275 | 500
| 1C 150 | 244 | 442 { 783 | 120 | 196 358 | 643 | 86 1 141 | 260 [ 474
Snurce. IEE wiring Regulations {3 and 177 edifion
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