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Introduction 

Title: Design of the Electrical Services of a Factory 

1. To design the complete electrical installation of a Factory which includes 
the following: 

i. Power (standby by generator, parking, store, offices) 
ii. Lighting , 

iii. Telephone and data distribution 
iv.Fire and Burglar alarm 

2. To provide all necessary diagrams schedule of materials and costing 
including labour. 

erms and Conditions: 

1. Three-phase 415 Vrms 50Hz, T.T. earthing system.] 
2. Architectural drawing will be provided. 
3. The lEE Wiring Regulations 16th Edition as currently amended and the 

local EAC conditions of supply must be complied. 
4. The illumination design must be in accordance with the cms code. 
5. CYT A requirements to be taken into consideration. 



CONTENTS 

CHAPTER 1: ILLUMINATION DESIGN 
Introduction 
Rules for energy efficient lighting 
Definitions and units 
Procedure of the Lumen Method 
Calculation: 

Basement of the Factory 
Ground of the Factory 
1 ST Floor of the Factory 

Table of the luminaires 

CHAPTER 2: LIGHTING CIRCUIT DESIGN 
Introduction 
Lighting circuit design procedure 
Calculation: 

Basement of the Factory (YI Ll, YI Lll) 
Ground of the Factory (021L15, 021 L9, 01/ L5) 
1 ST Floor of the Factory (021L5, 021 L14) 

Lighting circuits result: 
Basement of the Factory (Table 1) 
Ground of the Factory (Table 2) 
1 ST Floor of the Factory (Table 3) 

CHAPTER 3: TYPICAL SOCKET OUTLET CALCULATION 

Calculations: 
Basement of the Factory: 

Y IS3 RADIAL CIRCUIT 

Y/S6 THREE PHASE SOCKET 
Ground of the Factory: 

02/S6 THREE PHASE SOCKET 
02/S5 THREE PHASE SOCKET 
02/S4 RADIAL CIRCUIT 
01/S3 Underfloor power distribution system 

1 ST Floor of the Factory: 
2/S 1 RADIAL CIRCUIT 
1/S2 RING CIRCUIT 

, 

PAGE 

1 
1 
2 
2 

3 
5 
7 
10 

11 
11 

13 
19 
28 

33 
34 
35 

36 
39 

43 
45 
47 
50 

53 
56 



....................... ------------------

Table for the sockets of the factory: 
Basement of the Factory 
Ground of the Factory 
1 ST Floor of the Factory 

CHAPTER 4: FIXED ELECTRICAL APPLIANCES 
Calculations: 

Basement of the Factory: 

PAGE 

61 
62 
63 

WATER PUMP CALCULATION YIP1 (3CD): 64 
SEWER PUMP CALCULATION Y IP2 ( 3CD): 67 
ELECTRIC DOOR CALCULATION Y/P3: 70 
WATER PRESURE SYSTEM CALCULATION Y/P5: 74 

Ground of the Factory: 
REFRIGERATOR CALCULATION 01/P4: 
LIFT CALCULATION LF1 (3CD): 

1 ST Floor of the Factory: 
HAND DRYER CALCULATION 2/P5: 
COOKER UNIT 2/P4 : 

Fixed appliances result table: 
Basement of the Factory (Table 1) 
Ground of the Factory (Table 2) 
1 ST Floor of the Factory (Table 3) 

CHAPTER 5: AIR CONDITION DESIGN 
Introduction 
Typical calculations for AlC units for each floor of the factory: 

Ground of the Factory (011P1, 011P2 + P3) 
1 ST Floor of the Factory (11P2, 11P3, 11P4, 11P1, ) 

Calculations for AlC units for each floor of the factory: 
Ground of the Factory (011P1, 011P2, 011P3) 
1 ST Floor of the Factory (11P1, 11P3, 11P4) 

AIC Requirements tables: 
Ground of the Factory (Table 1) 
1 ST Floor of the Factory (Table 2) 

CHAPTER 6: POWER CIRCUITS ( 3w MACIDNES ) 

Calculations: 
MachineM1 
MachineM2 

, 

77 
80 

83 
86 

90 
90 
91 

92 

92 
92 

94 
101 

109 
109 

110 
111 



CHAPTER 7: DISTRIBUTION BOARDS 

Supply cables: 
DBIMain 
DB/01 
DB/02 
DBIY 
DBIM 
DB/1-1 
DB/1-2 
DBIUPS 

Single line diagrams: 
DBIMAIN 
DB/01 
DB/02 
DBIY 
DBIM 
DB/l-1 
DB/l-2 
DBIUPS 

CHAPTER 8: GENERATOR: 

Introduction 
About the factory 

CHAPTER 9: UPS (mNTERRUPTIBLE POWER SUPPLY) 

Introduction 
UPS for the factory 

CHAPTER 10: FIRE ALARM SYSTEM 

Introduction 
Design 
Fire alarm schematic diagram 

, 

PAGE 

113 
116 
119 
122 
125 
127 
129 
131 

133 
134 
135 
136 
137 
138 
139 
140 

142 
143 

144 
148 

149 
152 
153 



CHAPTER 11: STRUCTURE CABLING (TELEPHONE 
EXTENSIONS, DATA, FAX LINE & ETHERNET CAMERAS 
1 SMART CAMERAS) 

PAGE 

Introduction 154 
About the Ethernet cameras 155 
About the factory 156 
Schematic 157 

CHAPTER 12: INSPECTION AND TESTING 158 

CHAPTER 13: BONDING AND EARTmNG 161 

CHAPTER 14:POWER FACTOR CORRECTION 163 

COSTING EVALUATION 166 

CONCLUSION , 170 

REFERENCES 171 

APPENDICES 

DRAWINGIS 


