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he Open University of Sri Lanka
Diploma in Technology
CX4234-Electrical Installation
inal Examination 2009/2010

Date 06/03/2010 Time:9:30-12.30 hrs.
This paper contains 9 pages with Eight (8) questions. Answer Five (5) questions. All
uestions carry equal marks.

A 230V, single phase circuit is run in 16 mm?,2 core, 70 °C pve insulated and sheathed
- cables {two core resistance 5.84 mC¥/m) with protective copper conductors of size 6 mm?>.
- If the length of the cable is 35 m, the earth fault loop impedance external to the installation
-is 0.35 Q and the circuit is protected against overload by an 80A BS 88: Part 2 fuse,

determine whether the circuit complies with the requirements of the adiabatic
equation.(assume k=115) _ A '

* A wiring system employing the use of single in steel trunking is to be installed.
1. Outline the main design and installation considerations with regards to this installation

. The trunking at one point will accommodate the following single standard conductors:

Numbers - Area (mm®)
28 1.5
20 2.5
12 6.0
10 10.0

Determixie the minimum size of trunking to be used.
Attached page No. [3] of [3] shows a domestic equipment set-up consisting of:

MCB1= Supplying 100 W lamp#1, 100 W lamp#2, 100 W lamp#3
5 Amp plug point#4 and 40 W fluorescent lamp#5

MCB2 =» Supplying ring circuit with plug points a, b, c, d, e and (13 Amp sockets)

. MCB3 = Supplying plug points p & q (5 Amp-sockets)

--. RCCB, Main switch and a service main

I Draw the complete wiring diagram starting frorh the service main on the given
 Page [3] of [3] and attach it to your answer script. (You may use different colours
for phase, neutral and earth wires or different line styles).

! Determine the rating of MCB2 and the size of the wire use for the ring main
circuit. -

I State the main difference between MCB and RCCB
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surrounded by a thermally insulating material. k

Four three-phase identical circuits each having design current of 31 A are to be wired. i
70 °C, single core, PVC-insulated non-sheathed cables to BS6004 having cop
conductors. All the circuits are installed in trunking in a thermally insulating wall, thg]
trunking is in contact with a thermally conductive surface(you may use reference method

on one side. B

What is the minimum conductor cross-sectional area that can be used, if all the circuits ar
protected against both overload and short circuit by 32 A BS 88 ‘gG’ fuses and the ambie
temperature = 45° C.

What will be the cross sectional area if the cables are enclosed in a conduit tota

(a) Explain briefly why the starting current of an induction motor (for direct—on-
starting) is higher than the full load current.

(b}  In what range would be the magnitude of the starting current of an induction m
compared to its fill load current?.

(c}  What are the factors you should take in to account when calculating the connectit
cable cross sectional area for a frequent stopping and stating motor?

(d) A 5.9 kW, 230V single-phase motor operating at 0.85 pf and 0.97 efficienc

subject to frequent stopping and starting. The cable supplying the motor throu;

~ direct-on-line starter. The cable is clipped-direct conmsisting of two core,
armored cable and having 85°C rubber insulation and copper conductors.

If the ambient temperature is 45°C what should be the conductor cross-secti
area?

[Assume that the circuit over-current protective device is other than BS3036
enclosed fuse] .

Define the following terms:

(a) Conductor current — carrying capacity
(b) Earth fault loop impedance

(c} Equipotential bonding

(d) Earth leakage current

(e} Fault current

(f) Short circuit current

(a) Give the standard symbols for 15 electrical components used in domestic e
installation work: .

(b) SELV is one of the basic measures used in the IEE wiring regulations. Explain.
briefly what SELV is? With SELV, if enclosures are used, it is recommended that
satisfy IP2X. Explain very briefly what this means.

Explain briefly why it is usually necessary to use a residual current device to.
against indirect contact in a TT system, but not in a TN system.

Why it is required for the overload protective device to operate within 0.4 S pr
against indirect contact, but not specified for residual current device. '

Page [2] of [9]



00081

| |
P “ | | |
| _ .
" H ! IR 0 o] | _ @ |
_ ! == o =} (== e | I ! _
| | | _ i
| e o P ° oo | |
g a i
| © : =1 5! " ! , |
R @ | o q e | | |
“ ! e o P == Loy !
_ ” 0 -0 1] [ _ I
| € ! | _ el ]
" ! b o e e e e e e ——— |
ST TT TS T T T T : ‘Jnau Buy
g-aqn
us2IN0|4
o,
Yy
a
leg uye3 o,
4]
r 1 Wc
[ afant i = _.||||1|_ _.[.||.II.|_ [a W
“ g- dieq __ “N- duet | __ |- dweq |
I 1
o | “ | " ! I 2]t
oo I i | I | H
! _ “ _ ! _ glag|9| o
| _ | ! ! _ D|0|0| O | ms
@ m 1 | “ | ! WINW|N o
| ﬂ ! _ ! _
¥ - ujod Brid | _ | I | !
I rTTTTT T T | |
R i e | EEE T B N
" b — ! " " 4 “ “ + “ ujeWw




Y002 VSZLVO08 - VOS VY2 VO0Z Ve
N |- \ Y / / 1'0
\ NN
\ N\ \
A} \ AY \ Y
\ 3 AY A W Y
’! Y ﬂﬂ '— - t—
./ -./ -‘/ -./. ../ X L
\
NN N\ ) =
AY v AY Y Y \ \ = T
/ X LY b 4—— Y ’-— t_.-_.u P.Of.
3 X SEe=s X m.ﬂ ¢
/ / / . / 1] 8 m %o
A / \ / / / g o
V002l | V00Zz | VO00SZ | Y.000E | ¥ 00C % % \ V% 1 m
Y069 | VOOEI | VO0OST | VOOST | vsal X T " : t
YO0Or | vori | vo68 YOooIT | vos / / / / , / / 00l
v 0ze V O8BE v OSh YV 0bs VoS \
VSul | vow | VoL | voze | viE \ ! MITAT TN
V6L VOEL | VOSI | VST | vOC W —
VLI Vit VIE VOE Y9 X t L L —t
5935 ¢ 238 +'() 2270 295 10 Sunw 3 1 1 1 ooc +
3N I0j JUILMY) 80 / / ’ ’
9-88 SH PU8 '2-88 50 'RV M
0} 5351J J0] SIRSLINIIVINY? JUALIND QAN '_ \ —_
SEam———— 1 !
| o e e o I . 000 01

9-88 S PUE 1'7-88 SY 03 sasng yg'g By

sl




Single-core p.v.c-insulated cables in trunking

For each cable it is intended to use, obtain the appropriate factor from Table 12E,

Add all the cable factois so obtained and compare with the factors for trunking given in Table 12F.

The size of trunking which will satisfactorily accommodate the cables is that size having a factor equal to or
exccedmg the sum of the cable factors.
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TABLE 12E
Cable factors for trunking
Conductor
Type of cross-sectional
conductor area mm? | Factor
1.5 7.1
Solid
25 10.2
15 8.1
25 4
Stranded | 4 1532
6 229
0 363

ceed 459,

ther sizes and types of cable or trunking

tage 5 <f 9

TABLE 12F
Factor for trunking
Dimensions of
trunking
mni x mm Factor
50x37.5 761
50x 50 1037
75.x 25 738"
75 %375 1146
75 x 50 1555
75x75 2371
10025 993
100 x 37.5 1542
100 x 50 2091
100x75 3189
100 x 100

4252

sizes and types of cable and sizes of trunking other than those given in Tables 12E and l‘JF above, the,
mber of cables installed should be such that the resulting space factor (see Part 2: Definitions) does not



TABLE 4B1

Correction factors for greups of more than one circuit of single-core cables, or more than one multicore cab)
(to be applied to the corresponding current-carrying capacity for a single circuit in Tables 4D1 to 4D4, 4E11;
4E4, 4F1 and 4F2, 4]1, 4K1 to 4K4, 411 to 4L4)** . g

Correction factor {Cg)
Reference method of installation ’ Number of circuits or multicore cables
(see Table 4A1) ' 2l3la|s|e| 7|89 jw0|12|14]16]18

Enclosed (Method 3 or 4) or bunched and
clipped direct to & non-metallic surface 0.80/0.7010.65|0.60]0.57|0.54|0.52| 0.50|0.48 | 0.45|0.43{0.41 | 0.39
{Method 1) .

Single layer clipped to a Touching 0.85{0.790.75|0.73|0.72|0.72|0.71| 0. 70| - - - - -
non-metallic surface

(Method 1) Spaced* 0.94|0.90{0.90!0.90|0.9010.90|0.50| 0.90(0.9010.90|0.90{0.90 | 0.90

Single layer multicore ona | Touching 0.86[0.81|0.77|0,75|0.74]0.73]0.73| 0.72| 0.7L| 0.70| - - -
perforated metal cable tray, ‘ .

vertical or harizontal Spaced*# 091|o0.890.88|os7|os7| - | - | - - - |- - |-
(Method 11)

Single layer single-core Horizontal 090085} - - - - - - - - - - -
on a perforated metal -
cable tray, touching Vertical 085] - - - - - - - - - .- - -
(Method 11) . ,
Singlalayérmulticore touching 0.86(0.82{0.80|0.79(0.78 |0.78 [0.7810.77| - - - - -

on ladder supports (Method 13)

*  Spaced by a clearance between adjucent surfaces of at least one cable didmeter {De). Where the horizontal clearance between sdjacen
cables exceeds 2 De no correction factor need be applied. -

** When cables having differing conductor operating temperatures are grouped together, the current rating shall be based upon the lowes
operating tempernture of any cable in the group.

- Comection factor not tabulated.

# Not applicable to mineral insulated cables, see Table 4B2.

TABLE 4B2 :
Correction factors for mineral insulated cables installed on perforated tray,
{to be applied to the corresponding current-carrying capacity for single
circuits for Reference Method 11 in Table 4J1A)

Tray Number of | Number of multicore cables or cirg L'E

orientation Arrangement of cables trays 1 2 3 4 6 -
Horizontal | Multiconductor cables touching 1 1.0 | 0.90 | 0.80 { 0.80 | 0.75
Horizontal | Multiconductor cables spaced 1 1 1.0 | 1.0 | 1.0 | 095 0.50;
Vertical Maulticonductor cables touching 1 1.0 | 0.90 | 0.80 | 0.75 | 0.75:
Vertical Multiconductor cables spaced 1 1 1.0 | 0.90 | 0.90 | 0.90 | 0.85;
Horizontal Single conductor ¢ables trefoil separnted 1 1 1.0 | 1.0 10.93 U
Vertical Single conductor cables trefoil separated = 1 1.0 10.90 | 0.90

* 1. The factors in the table are applicable to groups of cables all of one size. The value of current derived from application of the app

+ Spaced by a clearance between adjacent surfaces of at least one cable diameter (Dg).
#f Separated by a clearance between adjocent surfaces of at least two cable diameters (2 Da).
- Correction factor not tabulated.

NOTES to Tables 4B1 and 4B2

roprd
factors is the maximum current to be carried by any of the cables in the group. -

2. If, due to known operating conditions, o coble is expected to carry not mare than 30 % of its grouped rating, it may be ignored for (e
purpose of obtaining the rating factor for the rest of the group.’ sl
For example, a group of N loaded cables would normally require a group reduction factor of Cg applied to the tabulated It. FHoweYer
cables in the group carry loads which are not greater than 0.3 Cglt amperes the other cables can be sized by using the group rating f‘“
corresponding to (N-M) cables.

3. When cables having differing conductor operating temperatures are grouped together, the current rating shall be based on the 10!
operating temperature of any cable in the group.

4. Where the horizontal clearance between adjacent cables exceeds 2 D, no correction factor need be applied.

foge 6 9



TABLE 4C1
Correction factors for ambient temperature where protection is against short-circuit

'NOTE: This table applies where the associated overcurrent protective device is intended to provide short-circuit .
protection only. Except where the device is a semi-enclosed fuse to BS 3036 the table also applies where the device
is intended to provide overload protection.

Ambient temperature (°C)

Operating | 55 | 30 | 35 [ 40 | 45 |50 | 55 | 60 | 65 | 70 |.75 80 { 85| 90 | 95
temperatore

Thermosetting (rubber) 60°C |1.04] 1.0 10.91|0.82(0.71|0.58 |0.41] - - - - - - - -

70°C {1.03| 1.0 {0.94|0.87|0.79(0.71]0.61|0.50]|0.35| - - - - - -

80°C|1.02f 1.0 {0.95|0.890.84|0.77|0.71 [0.63|0.55 | 0.45 |0.32| - - - -
‘i‘hﬁnnos.etting (rubber) 85°C [1.02| 1.0 |0.95|0.90!0.85[0.80[0.74|0.67 | 0.60 |0.52 | 0.43 | 0.30| - - -
: 90°C|1.03| 1.0 |0.97!0.94|0.91 0.8":' 0.84 | 0.80| 0.76) 0.71] 0.61] 0.50{035| - | -

90°C 11.02| 1.0 {0.96|0.91|0.87|0.82|0.760.71|0.65(0.58 | 0.50 | 0.41 {0.29| - -

70 °C sheath [1.03| 1.0 |0.93]|0.85]0.77{0.67 0.57|0.45]031| - - -
105°C sheath | 1.02] 1.0 |10.9610.920.88 | 0.84 |0.800.75|0.70 | 0.65 | 0.60| 0.54{ 0.47 | 0.40 0.32 .

~ Correction factors for flexible cords and for 85 °C and 180 °C thérmosetting (rubber) insulafed flexible
- cables are given in the relevant table of current-carrying capacity,
. This table also applies when determining the current-carrying capacity of a cable,
+ * These factors are applicable only to ratings in columns 2 to 5 of Table 4D1A.

TABLE 4C2
irection factors for ambient temperature where the overload protective device is a semi-enclosed fuse to BS 3036.

Ambient temperature (°C)

Operaling | 55 30 [ 35 [ 40 | 45 [ 50 {55 {60 | 65 | 70 | 75 | 80 | 85 | 90 95
temperature ' ’

60°C|1.04| 1.0 [0.96)0.910.87|0.79{0.56]| - - - “ - - - -

70°C)1.03; 1.0 [0.97(0.94|0.51|0.87|0.84|0,69|0.48] - - - - - -

80°C[1.02| 1.0 {0,97|0.95(0.92|0.90]|0.87|0.84|0.76]0.6210.43] - - - -
85°C|1.02] 1.0 {0.970.95/0.93 |0.91 [0.88 | 0.86|0.83{0.71 |0.58 [0.41| - - -
90°C|1.03| 1.0 {0.97]0.94|0.51]0.87|0.84|0.80]|0.76|0.72]0.68 | 0.63|0.49| - -

90°C;1.02| 1.0 [0.980.95|0.93|0.91(0.89|0.87 0.8510.7910.69 [0.56(0.39| - -

70 °C sheath | 1.03| 1.0 [0.960.93(0.89|0.86|0.79|0.62{0.42] - - - - - -

105 °C sheath [ 1.02| 1.0 ]0.98|0.96 (0.93|0.91|0.89|0.86(0.84|0.82|0.79|0.77 | 0.64 | 0.55 0.43

Conecﬁﬂn factors for flexible cords and for 85 °C and 180 °C thermosetting (rubber) insulated flexible cablés
EiVen in the relevant table of current-carrying capacity.
"TSB factors are applicable only to ratings in columns 2 to 5 of Table 4D1A.
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