ot O 1 ) SAILCAL 6 SRR

P AMa T DIEC -
DESTNG OF THE ELECTRICAL SERVICEN G A
MULTISTORY. BUTLIN .

b:x g
I 95 VETROS

3




HIGHER TECHNICAL INSTITUTE

DESIGN OF THE ELECTRIC SERVICES
OF A MULTISTORY BUILDING

PROJECT REPORT SUBMITTED BY :

PETROS S. PETROU

In partial of the requirements for the diploma award of the
technician engineer in electrical engineering department of
the Higher Technical Institute , Cyprus.

Project Supervisor :

Mr. G. Kourtellis
Lecturer in Electrical
Engineering , H.T'.IL.

JUNE 1997

7 e et P USRS B VTG

- =147 0 W EXi

| seonER ! i

Okl AL

REHNEAL | o
SRR I

T AT AT KA TS| g A



CONTENTS

Page
Acknowledgements 1
Summary 2
Introduction 3-4
Abbreviations , General Assumptions , Wiring connections (cables) 5
CHAPTER 1 6
ILLUMINATION DESIGN 7
1.1 Introduction 7
1.2 Definitions and units 7-8
1.3 Advantages of good iluumination 8
1.4 Methods of illumination calculations 8-9
1.5 Calculation procedure 9
1.6 Examples of illumination design 10
1.6.1 Typical Floor office No 6 10-11
1.6.2 Parking place B 11-12
1.6.3 Typical Floor (Living Room 1) 12-13
1.7 Spacing of fittings 14
Table of illumination results 15-20
CHAPTER 2 21
2.1 Lighting Design , Devices used 22
2.2 Selection of MCB rating 22
2.3 Selection of phase conductor 22-23
2.4 Voltage drop limitations 23
2.5 Shock protection and cpc sizing 23-24
2.6 Check for thermal constraints 24-25
2.7 Conduit size 25
Table of Lighting results .....cvinnenieiieicsccnneeienrerecscsennes 26-27
CHAPTER 3 28
POWER DESIGN 29
3.1 Socket Outlets and devices used 29
3.2 Example 1 for socket outlets design 29-30

3.3 Check for voltage drop limitations 30-31



3.4 Check for shock protection 31-32

3.5 Check for thermal constraints 32-33
3.6 Size of conduit 33
3.7 Example 2 for socket outlet design 34
3.8 Calculations for the size of phase conductor 34
3.9 Check for voltage drop limitations 34-35
3.10 Check for shock protection 35-36
3.11 Check for thermal constraints 36-37
3.12 Size of conduit 37
3.13 Example 3 for socket outlets 38
3.14 Selection of phase conductor 38
3.15 Check for voltage drop limitations 38
3.16 Check for shock protection 39
3.17 Check for thermal constraints 39-40
3.18 Size of conduit 40
Table for socket outlets 41
FIXED APPLIANCES 42
3.2.1 Cooker Unit and devices used 42
3.2.2 Calculation of phase conductor and MCB rating 42
3.2.3 Check for voltage drop limitations 43
3.2.4 Check for shock protection 43
3.2.5 Check for thermal constraints 44
3.2.6 Energy let through 44
3.2.7 Conduit size 44-45
Table of cooker unit results 46
WATER HEATER 47
3.3.1 Water heater and devices used 47
3.3.2 Calculation of phase conductor and MCB rating 47
3.3.3 Check for voltage drop limitations 47-48
3.3.4 Check for shock protection 48
3.3.5 Check for thermal constraints 48-49
3.3.6 Energy let through 49
3.3.7 Conduit size 49-50

Table of Water heater results 51



LIFT MOTOR 52

3.4.1 Lift motor and devices used 52
3.4.2 Selection of MCB rating 52
3.4.3 Selection of phase conductor 52-53
3.4.3 Check for voltage drop limitations 53
3.4.4 Test for shock protection 53
3.4.5 Check for thermal constraints 53-54
3.4.6 Energy let through 54
3.3.7 Conduit size 55
Table of Lift Motor results 55
WATER PUMP 56
3.5.1 Water pump and devices used 56
3.5.2 Calculation of live conductor and MCB rating 56
3.5.3 Check for voltage drop limitations 57
3.5.4 Check for shock protection 57-58
3.5.5 Check for thermal constraints 58
3.5.6 Energy let through 58-59
3.5.7 Conduit size 59
Table for Water pump results 59
AR N CONDITHONING = csvsssinsresssrmmssisssossmyms e 60
3.6.1 DeViCeS USEd...ucueereereraicrecrerecrsssorcacccrorsssssassorsasssessorsssssase 60
3.6.2 Selection of MCB rating......cceccccerercvceiccscssncescecessosesses 60
3.6.3 Selection of phase CONAUCLOT.....cciccerecrvns corerrescsencssenes 60
3.6.4 Check for voltage drop limitations........c.cceereeeeenec. 60-61
3.6.5 Check for shock protection..........eeicecceerecrcncorcnnnnes 61
3.6.6 Check for thermal constraints.......... cccececreeeecccrcnneees 61-62
3.6.7 Energy let through........eceeicrnncrecscsscsssseccsnsasssssosscses 62
OB CONAUI SIZC.omicososssrimmininisssonissosrssinisnissssssossisstssssssanons 62-63

Table of Air condition reSultS......cccccceereersneerecesesceccessasees 64-66



BREETIAPTER Auiscinsisisussssessursisssssssseisassss sssvss soussssse5 suaiss sausussansun sson 67
Final Circuit Arrangements
4.1 Diversity applicatios, Balancing of phases, and selection

of supply cables to D.B. .68
4.2 Diversity table example.....cccccoeveeeicircrscrreaccrecrersareasonene 68-69
4.3 Selection of RCCB rating and supply cable of a D.B..69
4.4 Voltage drop limitationS.......ceeerceicrcecciseiscsessssessoressossssans 69
4.5 Test for shock protection.......cc.ceieeeeneieiceisessiecsessne 69-70
4.6 Test for Thermal ConsStraints.......ccccececceccsscssrcessosecsesssssses 70
Diversity & balancing of phases results.......eeeeeeeeeeierees 71-79.
HVBC OndIIE BIZEu.csinvnsmsmmsmsmsmnsaismsssasessessssssssisssssspesy 70
@ircuits interconnecting D.B......c.ccvcccsnsssecisssssessrsssssccsnssssossanss 80
CHAPTER 5

5.1 FAULT LEVEL CALCULATIONS......cccccererennerccsnsarccce 81
5.2 Example of Fault Level Calculation........cccocecerenvneece. 82-83
S RHaultil.evel ResuMS:umsisnasismsmsisossssosesessssssssessssssssnssonss 83
BEIRUSC (O IRCUBS - o550 sssssnssonsass ssoamussssusssssssussosssassss sxvusavsinssse 84
R hoise 0 IROCCB usssiesssicsessesvsrmsmssssassmsassssssussssnonssesisssssrss 84
CHAPTER 6 85
Central Antenna and T.V. system 86
6.1 General for T.V. system 86
6.2 Equipments and materials 86
6.3 Operation 86
6.4 Testing and commissioning 86
6.5 General for central antenna system 86-87
6.6 Central antenna system equipment 87
6.6.1 Equipment and accessories which are used in

antenna system 87-88
6.7 Installation instructions 88-89
6.8 Checking calculations 89-90
Centrall antenna system (Diagram) 91
CHAPTER 7 92

TELEPHONE INSTALLATION 93



7.1 Introduction
7.2 Usefull definitions and terms

7.3 Basic principles governing the internal communication

network
7.4 Conduit and conduit sizes

93
93-94

94
94-95

7.5 What information obtained from the conduit and

wiring schematic

7.6 Complete design submitted to CYTA
7.7 References tables

7.8 Telephone installation network

7.9 Conduit schematic

7.10 Wiring schematic

Table for telephone installation

CHAPTER 8

PROTECTION AND SAFETY

8.1 Requirements for safety

8.2 General

8.3 Overcurrent protection

8.4 Short circuit protection

8.5 The conditions for protective devices
8.6 Electric shock protection

8.7 Protection against direct contact
8.8 Protection against indirect contact
8.9 Types of protective conductors
8.10 Protective devices used

8.11 Disconnection time concept
8.12 EEBADOS

CHAPTER 9

EARTHING

9.1 Introduction

9.2 What is earthing

9.3 Method of earthing

9.4 TT system of supply

9.5 Eart fault loop impedance

95

95-96

96

97

98

99
100-101

102
103
103
103
103-104
104
104
104
104
105
105
105
105
105

106
107
107
107
107
107-108
108



9.6 Earth electrode

CHAPTER 10

INSPECTION AND TESTING

10.1 Introduction

10.2 Visual inspection

10.3 Testing

10.4 Continuity of ring circuit conductors
10.5 Continuity of protective conductors
10.6 Polarity

10.7 Insulation resistance

CHAPTER 11

COSTING

11.1 Importance of proper costing
11.2 Methods available

11.3 Estimating procedure

Table for costing

CONCLUSIONS
REFERENCES

ARCHITECTURAL DRAWINGS

SINGLE LINE DIAGRAMS

108-109

110
111
111
111
111
111
112
112
112-113

114
115
115
115-116
116
117-118

119
120



ACKNOWLEDGEMENTS

I would like to express my sincere thanks to mey-—pesjeci—supervs
Measergedartellis, lecturer of the H.T.I , for his valuable help and
guidance given to me throughout the project penod

Also, I would like to thank Mr. Constantinos Loizou , Head of the
Electrical Department of HIGHER TECHNICAL INSTITUTE , for his
guidance lines in order to complete the telephone installation.

Furthermore , I would like to express my thanks to everybody from
industry who helped me , in any way , to carry out and complete this
project .



SUMMARY

This project deals with the electrical services of a multistory building
regarding :

1. llumination design work in order to decide the quantity , type and
luminaires in accordance with the CIBS code .

2. Lighting and power services based on the 16th edition of the IEE
wiring regulations and the local EAC conditions of supply .The power
design is applied based on the three phase 415Vrms 50Hz , T.T. earthing
system .

3.The telephone design was based on CYTA requirements .

4. Calculations and brief explanations on the Central antenma and T.V.
system were made .

5. Costing of the work 1s achieved , regarding all the equipments we use,
labour cost and according to Cyprus values.

6. Finally this project includes also some appendices , which outline the
information given by the manufacturers of the equipment used .



INTRODUCTION

This project deals with the electrical services of a Multistory building It
consist of 11 chapters and each chapter deals with a different subject.In
each chapter , at least one example of the calculations is made and all
the results are tabled. At the end of this project , conclusions of the

whole project are represented and necessary appendices and drawings are
included.

Chapter 1: deals with the illumination design .With the illumination
design, the minimum number of lamps is calculated , in order to provide a

sufficient amount of light . After that, the exact position of luminaires is
calculated.

Chapter 2: deals with the lighting installation and gives details for each
lighting circuit.

Chapter 3: deals with the the power services of our bulding(ie. socket
outlets, cooker unit, water heater, Lift motor, water pump and Air
Condition) and provides calculations for the selection of circuit breaker,
selection of phase conductor, selection of c.p.c., check for shock protection

, check for thermal constraints, test for energy let through and selection of
conduit size.

Chapter 4: deals with the diversity applied on the loads, the balancing
of phases and the selection of supply cables to Distribution
Boards.Tables at the end of this chapter give details for each distribution
board and also for each circuit.

Chapter 5: In this chapter fault level calculations are carried out.The
short circuit fault current and the power factor was determined.

Chapter 6: In this chapter Central Antenna calculations are carried out

and brief explanations of the Central Antenna and T.V. System are
given.



Chapter 7: deals with the telephone installationIt also gives a description
of the telephone system and conduit diagrams, wiring schematic and
analytical tables are shown.

Chapter 8: deals with the requirements for safety and protective devices
used.

Chapter 9: deals with the earthing design and the protection that must
be taken into consideration in an electrical installation.

Chapter 10: This chapter deals with the testing that must be done to the
installation after the fimshing of it, so that to ensure that there is no fault.

Chapter 11: deals with the costing of the electrical installation.One table
of costing is applied for estimating the cost of the electrical installation
with the analytical method(i.e. quantities needed, material costing and labour
costing)



