


HIGHER TECHNICAL INSTITUTE 

ELECTRICAL ENGINEERING DEPARTMENT 

DIPLOMA PROJECT 

DESIGN OF THE ELECTRICAL 
SERVICES OF A MULTISTOREY 

BUILDING 

E.1301 

BY: ANDREOU PANAYIOTIS 

JUNE 2002 



IDGHER TECHNICAL INSTITUTE 

DIPLOMA PROJECT 

DESIGN OF THE ELECTRICAL SERVICES 
OF A MULTISTOR BUILDING 

PROJECT REPORT SUBMITTED BY: 

ANTREOU PANAYIOTIS 

TO ELECTRICAL ENGINEERINK DEPARTME OF 
HIGHER TECHNICAL INSTITUTE 

NICOSIA-CYPRUS 

NO. E. 1301 



CONTENTS 

ACKNOWLEDGEMENTS........... ..••.•.• •.••.. ..•..•... ..•.•.. ••• .•.•.. ..•. .•.••....• I 

SUMMARy........ ...•.. .....•..... ...... ....... ... ... ... ........ ...... ... ... ....... .•.. ...... 11 

INTRODUCTION ..•..••.••••••..••.•.....•••..•..•......•••.... ..•................•..•..•.. ill 

CHAPTER 1: ILUMINATION DESIGN....................................... 1 -11 
1.1: INDRODUCTION ... _................................................... 1 
1.2: UNITS AND DEFINITIONS........ . ................................... 1 - 3 
1.3: DESIGN CALCULATION PROCEDURE...... ............ ......... 3 - 4 
1.4: EXAMPLE OF ILLUMlNA TION DESiGN............... . .......... 4 - 5 
1.5: TABLES FOR ILLUMINATION DESiGN........................... 6-11 

CHAPTER 2: LIGHTING CIRCUIT CALCULATION ..••••... .•..... .•... 12 - 16 
2.1: INDRODUCTION...... .......................................... ......... 12 
2.2: LIGHTING DESIGN CALCULATION FOR CIRCUIT LIC...... 12 - IS 
2.3: LIGHTING DESIGN CALCULATION RESULTS .................. 16 

CHAPTER 3: SOCKET OUTLET CIRCUIT CALCULATION •.•....•..• 17 - 21 
3.1: INDRODUCTION......................................................... 17 
3.2: SOCKET OUTLET DESIGN CALCULATION ...................... 17 -21 
3.3: SOCKET OUTLET RESULTS................................... ....... 17 

CHAPTER 4: FIXED APPLIANCES CALLCULATION.................. 22 - 28 
4.1: INDRODUCTION ......................................................... 22 
4.2: ASSUPTION................................................................ 22 
4.3: DESING CALCULATION OF CIRCUIT Pl.. ........................ 22 - 24 
4.4: WATER HEATERS RESULTS .......................................... 25 
4.5: COOKER UNIT CALCULATION...................................... 25 
4.6: INDRODUCTION............... .......................................... 25 
4.7: DESING CALCULATION OF CIRCUIT CL ........................ 25 - 28 
4.8: COOKER UNIT RESULTS ............................................... 28 

CHAPTER 5: AIR CONDITION AND HEATING CALCULATIONS ... 29 - 32 
5.1: INDRODUCTION......................................................... 29 
5.2: ASSUPTION ................................................................. 29 
5.3 DESING CALCULATION OF CIRCUIT ACtL ..................... 29 - 31 
5.4 AIR CONDITION AND HEATING RESULTS ....................... 32 

CHAPTER 6: LIFT MOTOR CALCULATION.............................. 33 - 35 
6.1: INTRODUCTION.................................................... . .... 33 
6.2: ASSUPTION............................................................... 33 
6.3: DESING CALCULATION OF CIRCUIT Ml ........................ 33 -35 



a 

CHAprfER 7: BALAN cm G. . . . . . . . . . . . . . • . . • . . . . . . . • . •.. ..• .. . .•• .• . .•. . . .... 36 - 43 
7. I: DIVERSITY FACTOR.............................................. 36 
7. 2: DISTRIBUTION BOARD A...... ................................... 36 
7. 3: DISTRIBUTION BOARD B1....................................... 37 
7. 4: DISTRIBUTION BOARD B2....................................... 37 
7. 5: DISTRIBUTION BOARD C... ............ .......... ............... 38 
7. 6: DISTRIBUTION BOARD D... ........................... ........... 39 
7. 7: DISTRIBUTION BOARD E .......................................... 40 
7. 8: DISTRIBUTION BOARD F.......................................... 41 
7. 9: DISTRIBUTION BOARD G .......................................... 42 
7.10: DISTRIBUTION BOARD R .......................................... 43 
7.11: OVERALL BALANCING ............................................. 43 

CHAPTER 8: MAIN SWITCH GEAR AND SUPPLY CABLES......... 44 - 53 
8.1: PROTECTION AND ISOLATION ................................... 44 
8. 2: DISTRIBUTION BOARD DESIGN... .............................. 44 
8. 3: SUPPLY CABLES TO DBA.......................................... 44 - 45 
8. 4: SUPPLY CABLES TO DBB1........................... ...... ........ 45 
8. 5: SUPPLY CABLES TO DBB2......................................... 45 - 46 
8. 6: SUPPLY CABLES TO DBC................. ...... ................... 46 - 47 
8. 7: SUPPLY CABLES TO DBD..................................... ..... 47 
8. 8: SUPPLY CABLES TO OBE.......................................... 47 - 48 
8. 9: SUPPLY CABLES TO DBF.......................................... 48 
8.10: SUPPLY CABLES TO DBG.......................................... 48 - 49 
8.11 : SUPPLY CABLES TO DBR....................................... ... 49 
8.12: SUPPLY CABLE RESULTS......................................... 50 
8.13: SINGLE LINE DIAGRAM........................................... 50 - 53 

CHAPTER 9: FAULT LEVEL CALCULATION ••••.•••••••••.•..••••••••• 54 -56 
9.1: INTRODUCTION ....................................................... 54 
9.2: CALCULATION OF THE SHORTEST CONDmON...... ...... 54 - 55 
9.3: CALCULATION OF THE LONGEST CONDITION .............. 56 

, CHAPTER 10: TELEPHONE mSTALLATION............................ 57- 62 
10.1: DEFINITIONS AND TERMS ........................................ 57 
10.2: TELEPHONE INSTALLATION DESIGN ......................... 57 
10.3: CONDUIT SIZE USED IN TELEPHONE .......................... 58 
10.4: CONDUIT SCEMATIC ................................................ 59 
10.5: WIRING SCHEMATIC ................................................ 60 
10.6: LIST OF CONNECTION .............................................. 61-62 

CHAPTER 11: FIRE ALARM SySTEMS ••..•..••.•.•..•.•..........•.••...• 63 - 67 
11.1: INDRODUCTION............... ... ... ........................ ... ..... 63 
11.2: MANUAL FIRE ALARM SySTEM............................... 63 
11.3: AUTOMATIC FIRE ALARM SySTEM ........................... 63 
11.4: TUPES OF DETECTORS...... ......... ............................. 64 
11.5: DESIGN OF DETECTORS...................... .................... 65 
11.6: ATHER EQUIPMENT................................................ 65 
11.7: POWER SUPPLIES ................................................... 65 
11.8: ZONES .................................................................. 66 



11. 9: WIRING......... ... ... ... ...... ...... ... ... ....... ................. ..... 66 
11.10: TIlE DESIGN.............................. ... ........................ 66 
11.11: SINGLE LINE DIAGRAM... ... ... ... ... ... ........... . ............ 67 

CHAPTER 12: 
12.1: 
12.2: 
12.3: 
12.4: 
12.5: 

LIGHTNING PROTECTION............................... 68 -70 
INDRODUCTON.................. .................................... 68 
NEED FOR PROTECTION ........................................... 68 
DEFINITION AND TERMS... ... ..... ..... ... ........... ...... ...... 68 - 69 
CALCULATION OF OVERALL RISK FACTOR... ............ 69 -70 
LIGHTNING NETWORK DESIGN....... ........... ...... ... ..... 70 

CHAPTER 13: MATERIAL AND LABOUR COST •••••••••.•••.••••.••••• 71-75 
13.1: INTRODUCTION ...................................................... 71 
13.2: TABLES FOR MATERIAL AND LABOUR COST ............. 72 -75 
13.3: COSTING EVALUATION ............................................ 75 

CHAPTER 14: EARTHIN'G .............•....•.•................................. 76 - 77 
14.1: INDRODUCTION ..................................................... 76 
14.2: EARTING SYSTEM USED .......................................... 76 
14.3: METHOD OF EARTING CONNECTION ........................ 76 
14.4: DEFINITIONS ......................................................... 77 

CHAPTER 15: INSPECTION AND TESTING.................. ••• .•••• •••. 78 - 79 
15.1: INDRODUCTION.................................... ... ...... ........ 78 
15.2: INSPECTION... ........................ ... ............................ 78 
15.3: TESTING............................................................... 79 

CONCLUSIONS:.............................................................................. 80 

APPE'NDICES................................................. ................................. 81 



ACKOWLEDGEMENTS 

I would like to express my sincere thanks to my project supervisor Mr. A vraam 
Georgiou for his guidance and assistance during the whole process of this project, and 
the usefull information about electrical installation and specialized services learned to 

us during in third year in H. T.1. 

1 



SUMMARY 

The purpose of the electrical installation project is the design of electrical services in a 
multistory building which must be carried out accordance with responsibility in order 
to provide safety to the people. 

The electrical design ofthe building is carried out according to lEE regulation 16th 

edition. The fire alarm system design is according BS 5839 and lightning protection 
system design was made according BS 6651 regulation. For the telephone installation 
eYT A regulations were considered. 

The design of the electrical services bfthe building is explained in details in the book. 
The book has been devided into different chapters. The contents of the book and of 
each chapter are given at the beginning. All the electrical design calculation are 
included in argitegtuar drawing which provided. At the end of the book there are 
appendices. In each appendix there are tables and manufilctures data used in the 
design, for each equipment. 
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INTRODUCTION 

Design of electrical services of a multi-store building as the title of this project 

The objectives of this project are: 
1. To design the complete electrical installation of a multi-store building which 
include the following: 

• Lighting 
• Power 
• Telecommunication 

• Fire alarm 
• Lightning protection 

2. To provide all necessary drawing, schedule of material and costing including 
labour. 

Tenns and conditions: 
1. Architectural drawing will be provided. 
2. Three phase supply 41S Volts, SO Hz, and IT earthing system must be used. 
3. The lEE regulation 16th and all related local EAC conditions of supply should be 
considered. ' 
4. Levels of illuminations must in according with the CIBS code. 
S. Telecommunications must confine with CYTA requirements. 
6. In the design of the specialized services all appropriate standards and regulations 
must be considered. 
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