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SULIT DCB20042: BUILDING ELECTRICAL SERVICES

SECTION A: 50 MARKS
BAHAGIAN A: 50 MARKAH

INSTRUCTION:

This section consists of TWO (2) subjective questions. Answer ALL questions.

ARAHAN:

Bahagian ini mengandungi DUA (2) soalan subjektif. Jawab semua soalan.

QUESTION 1
SOALAN 1

CLO2 (@) A 32A fuse is labelled with 1.5 fuse factor. Estimate the minimum current at
which the fuse element melts.
Satu fius 324 dilabelkan dengan faktor fius 1.5. Anggarkan arus minimum di
mana elemen fius akan mencair.
[5 marks]
[5 markah]

CLO2 | (b) Referring to Appendices 1, 2 & 3 calculate the current of miniature circuit
breaker (MCB) for the following cases:
Merujuk Lampiran 1, 2 & 3 kirakan arus bagi pemutus litar kenit (PLK) bagi
kes-kes berikut:
(1) A 3.0 kW water heater for an executive hostel supplied by a single-phase
voltage.
Sebuah pemanas air 3.0 kW bagi asrama eksekutif yang dibekalkan oleh
voltan satu fasa.
(i1) 10 units of 60 watts tungsten lamps for an office supplied a by single-
phase voltage.
10 unit lampu tungsten 60 watt untuk pejabat yang dibekalkan oleh
voltan satu fasa.
[10 marks]
[10 markah)
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(c) Referring to Appendix 4a & 4b, calculate the acceptable cable size for the

following installation.

Merujuk kepada Lampiran 4a & 4b, kirakan saiz kabel yang boleh diterima

untuk pemasangan berikut.

Loads/ Beban = 5.0 kW
Supply voltage/ Voltan bekalan = Single phase/ Satu fasa
Wiring type/ Jenis pendawaian = Enclosed in trunking/ Bertutup
dalam pembuluh
Cable length/ Panjang kabel = 20 m
[10 marks]
[10 markah]
QUESTION 2
SOALAN 2
(a)  Convert the following devices into electrical symbols.
Tukarkan peranti-peranti berikut kepada simbol elektrik.
i. Ceiling fan/ Kipas siling
ii. Fluorescent lamp/ Lampu kalimantang
iii.  Switch socket outlet/ Soket alur keluaran
iv. Emergency lamp/ Lampu kecemasan
v. Distribution board/ Papan agihan
[5 marks]
[5 markah)

(b) By using the data on Table A2(b), calculate the current for Total Connected

Load (ItcL) and the current for Total Maximum Demand (Itvmp) for the

classroom. Assume Diversity Factor (DF) for lamp and fan as 0.8, 13A switch

socket outlet as 0.1 and the power factor is 0.85. Refer the Appendix 1 for

Connected Load.
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Menggunakan data pada Jadual A2(b), kirakan arus Jumlah Beban
Sambungan (I;8s) dan arus Jumlah Permintaan Maksimum (Ljpm) untuk bilik
darjah tersebut. Anggarkan Faktor Diversiti (FD) untuk lampu dan kipas
sebagai 0.8; soket alur keluaran 134 sebagai 0.1 dan faktor kuasa adalah 0.85.
Rujuk Lampiran 1 untuk nilai Beban Sambungan.

Table A2(b)/ Jadual A2(b)

CIRCUIT/ LOADS/ BEBAN NUMBER/
LITAR BILANGAN
Circuit 1/ Litar I 1 X 36W Fluorescent Lamp/ Lampu 6
Kalimantang
400mm Wall Fan/ Kipas Dinding 4
Circuit 2/ Litar 2 60W  Tungsten Lamp/ Lampu 6
Tungsten
1200mm Ceiling Fan/ Kipas Siling 2
Circuit 3/ Litar 3 13A Switch Socket Outlet/ Soket 2
Alur Keluaran
Circuit 4/ Litar 4 13A Switch Socket Outlet/ Soket 2
Alur Keluaran
[10 marks]
[10 markah)

Based on the given data in Table A2(b), produce a wiring schematic diagram
consisting of the main switch, residual circuit devices (RCD), miniature circuit
breakers (MCB) and final circuits. Refer to Appendix 5 to allocate RCD current

sensitivity and minimum cable size.

Berdasarkan pada data diberi pada Jadual A2(b), hasilkan sebuah rajah

skematik pendawaian yang terdiri daripada suis utama, peranti litar baki

(PLB), pemutus litar kenit (PLK) dan litar akhir. Rujuk Lampiran 5 untuk
menentukan kepekaan PLB dan saiz kabel minimum.

[10 marks]

[10 markah)
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SECTION B: 50 MARKS
BAHAGIAN B: 50 MARKAH

INSTRUCTION:
This section consists of FOUR (4) subjective questions. Answer only TWO (2)

questions.

ARAHAN:
Bahagian ini mengandungi EMPAT (4) soalan subjektif. Jawab DUA (2) soalan

sahaja.

QUESTION 1
SOALAN 1

(a)

(b)

(c)

Identify FIVE (5) methods of a distribution system.
Kenalpasti LIMA (5) kaedah sistem pengagihan.
[5 marks]
[5 markah]

By using a diagram explain how hydro energy is converted to electrical energy
by using a diagram.
Terangkan dengan gambar rajah, bagaimana tenaga hidro ditukar kepada
tenaga elektrik.
[10 marks]
[10 markah)

Sketch with appropriate labels, an example of a Single-Phase Consumer Unit
Schematic Diagram.
Lakarkan berserta label yang sesuai, satu contoh Diagram Skematik Unit
Pengguna bagi bekalan Satu Fasa.
[10 marks]
[10 markah]
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QUESTION 2
SOALAN 2

CLO1 (a) Identify FIVE (5) basic components in the consumer unit.
Kenal pasti LIMA (5) komponen asas dalam unit pengguna.
[5 marks]
[5 markah)

CLO1 (b) By using all the listed components in Question B2(a), sketch the following
distribution circuit:
Dengan menggunakan semua komponen yang disenaraikan pada Soalan B2(a),

lakar litar agihan berikut:

(1) Distribution for multi storey building

Pengagihan untuk bangunan bertingkat

(i1) Distribution circuit power and lighting
Pengagihan litar kuasa dan lampu
[10 marks]
[10 markah)

CLO1 (c)  Figure B2(c)(i) and Figure B2(c)(ii) show the block diagram of wiring
installation. Sketch the details of the circuit diagram for both.
Rajah B2(c)(i) dan Rajah B2(c)(ii) menunjukkan diagram blok bagi
pemasangan pendawaian. Lakarkan litar diagram terperinci bagi kedua-
duanya.
[10 marks]
[10 markah)
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Figure B2(c)(i)/ Rajah B2(c)(i)
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Figure B2(c)(ii)/ Rajah B2(c)(ii)

QUESTION 3

SOALAN 3

(a)  Identify FIVE (5) wiring systems that are commonly used in buildings.
Kenalpasti LIMA (5) sistem pendawaian yang biasa digunakan dalam

bangunan.
[5 marks]
[5 markah]
(b)  Explain FIVE (5) IEEE regulations for switch.
Jelaskan LIMA (5) peraturan IEEE untuk suis.
[10 marks]
[10 markah]
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Group 1 has completed a wiring practical for a single lamp with one switch
circuit. As one of the team members, you need to conduct a test to ensure each
conductor in the circuit has its continuity. With the aid of a diagram, explain the
method of conducting the test.

Kumpulan 1 telah siap melaksanakan praktikal pendawaian untuk litar satu
lampu dengan satu suis. Sebagai salah seorang ahli pasukan, anda perlu
melakukan ujian bagi memastikan setiap pengalir di dalam litar mempunyai
keterusan. Dengan bantuan gambarajah, jelaskan kaedah bagi melaksanakan

ujian tersebut.

[10 marks]
[10 markah]
QUESTION 4
SOALAN 4
(a) Identify FIVE (5) importances of electrical installation to be earthed.

(b)

Kenalpasti LIMA (5) kepentingan pemasangan elektrik perlu dibumikan.
[5 marks]
[5 markah)

The Electricity Supply Regulations 1994 in Figure B4(b) shows that there are
few methods that can be used for earthing. Produce an information chart to
simplify the meaning of earthing methods.

Peraturan Bekalan Elektrik 1994 dalam Rajah B4(b) menunjukkan terdapat
beberapa kaedah yang boleh digunakan untuk pembumian. Hasilkan carta

maklumat untuk memudahkan maksud kaedah pembumian.

» Regulation 35. Method of earthing.

In any installation a complete system of earthing
conductors made of an acceptable material and
having and adequate cross-sectional area with one or
more earth plates, pipes or rods shall be provided.
Such system of earthing conductors shall be
connected to the earth and effectively maintained.

Figure B4(b)/ Rajah B4(b)
[10 marks]
[10 markah)
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(c)  Explain how the following factors can affect the level of earthing resistance.

Terangkan bagaimana faktor-faktor berikut boleh mempengaruhi tahap

rintangan pembumian.

1.
ii.
iii.
iv.

V.

Soil condition/ Keadaan tanah
Moisture in soil/ Kelembapan dalam tanah
Physical composition/ Komposisi fizikal
Climate condition/ Keadaan cuaca
Dissolved salt/ Keterlarutan garam
[10 marks]
[10 markah)

SOALAN TAMAT
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APPENDIX 1/ LAMPIRAN 1

Appendix 1: TCL Guide (updated: 15.5.2006)
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APPENDIX 2 / LAMPIRAN 2

Appendix 2: Diversity Factor (DF)
Updated: 21* March 2008

13A550 |01 |04 | 04 |04 (04 (01|04 |04 04|06 |06(05

154 5/5/0 1 1 1 1 1 1 1 1 1 1 1 1
AC Motor

1 1 1 1 1 - 1 1 1 1 1 1
Pump
Outdoor
Lishti 1 1 1 1 - - - 1 1 1 1
Water Heater | - | - - S L I U U R I e B |

Cooker Ut 1 1 1 - = - - - - - - -

Isolator 1 1 1 1 1 1 1 1 1 - - -

Note: * DF may be relock based on the day and night profile usage.
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APPENDIX 3/ LAMPIRAN 3

Fuse rate for MCCB, MCB & RCCB

Keterangan MCCB
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APPENDIX 4a / LAMPIRAN 4a
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APPENDIX S/ LAMPIRAN 5

Requirements For the Use of Residual Current Circuit Breakers
(Sensitivity) Based on Regulation 36, Electricity Regulations 1994

Residual Current
No. Installation Type Device Sensitivity | Requirement
(Maximum)

1. Overall Wiring (Single Phase | 100mA {0.1A) Mandatory
or Three Phase)

2. Final Circuit for Power (134 | 30mA (0.034A) Mandatory
socket outlets)

3 Wet places (toilets and wet 10mA (0.01A) Mandatory
kitchens) Water heater
circuits

Use of Minimum Cross Sectional Area Rating of Wiring Conductors

The following are the minimum cross sectional areas of conductors based
on their applications:-

Conductor Cross

Sectional Area in mm? Material Application
1.5 mm? Copper Lighting/fan circuit
2.5 mm? Copper 13A socket outlet circuit

4.0 mm?® - 6.0 mm?

Copper (example: water heater,

General Power Circuit

cooker unit, motor/pump)

16.0 mm?/ 25.0 mm?

Copper Main Circuit
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