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Electrical 
Distribution 

Design

Load Estimation

ZONING

Power Design

Panel Schedule

Lighting Design

MEP Design

Bulk  Equipment
CB  &   cable sizing

SLD



Load 
Estimation

What is?

Why?

How?

Dealing

Space program



Codes and standards used

❑Egyptian code

❑NEC standard

❑IEEE standard

Load Estimation



Load Estimation
NEC & IEEE standards

The power required :

•  For Lighting 39 VA/m2

• For Power 22 VA/m2

•  Total kVA = 2000*(39+22)= 122 kVA



Load Estimation

The power required :

• Total kVA =lighting +power +Air condition 

+elevator +pump = 261 KVA



Zoning



Zoning



Indoor Lighting Design
LIGHTING DESIGN



Luminaire 
Selection 

Determine the suitable IP

Determine the suitable IK.

Determine the suitable color 
temperature.

Determine the type of ceiling.

Determine the suitable color 
rendering index.

It should be suitable for space use.



The selected luminaires :

TYPE 1



The selected luminaires :

TYPE 2



The selected luminaires :

TYPE 3



The selected luminaires :

TYPE 4



LUX LEVEL
Codes

المصري الكود

ةللمباني الاداري التصميمية المعايير

CIBSE Code



Lighting distribution using Dialux Evo program.
• For first floor



Lighting distribution 
using Dialux Evo 
program.

• For ground floor



Samples of Lighting distribution using Dialux 
Evo program.



Samples of Lighting distribution using Dialux 
Evo program.



Samples of Lighting distribution using Dialux 
Evo program.



Samples of Lighting distribution using Dialux 
Evo program.



Lighting Distribution and wiring in 
AutoCAD



Lighting 
Distribution and 
wiring in AutoCAD

Sample of wiring:
 Work stations



Lighting Distribution and wiring in 
AutoCAD
• Ground floor:



Lighting Distribution and wiring in 
AutoCAD
• First floor:



Lighting 
control 
methods 

q There are many types of lighting 
control methods such as: 

  

§ Through the light switches.

§ LCP (Light Control Panel).



Lighting control methods 

CONTROLLED VIA LCP

CONTROLLED BY SWITCHES



Lighting Shop Drawing
LIGHTING SHD



Lighting shop drawing in AutoCAD
• Ground floor:



Lighting shop drawing in AutoCAD
• First floor:



Power Design





Power Design
Legend





Based on the 
Code if there 

is no a 
furniture plan

(وفقا للكود المصري)م 3.65المسافة بين كل بريزة والتي تليها على نفس الجدار لا تزيد عن  .

(وفقا للكود المصري)م 1.8المسافة بين أى بريزة والحائط لا تزيد عن 

سم عدا المطابخ 40منسوب تركيب البرايز 
(وفقا للكود المصري)سم 135سم إلى 120والحمامات من 



Based on the furniture plans:

1. By the interior designer 
(residential buildings and similar 
applications)

2. By medical consultant (health 
care applications)

3. By Kitchen Equipment Supplier

4. By the electrical engineer (in the 
rest of projects and in the above 
projects if not if sockets not 
distributed by medical consultant 
or interior designer)



Ground Floor



CONT. GF



CONT. GF



First Floor



CONT. FF



CONT. FF



CONT. FF



HVAC System

HVAC refers to the different systems used for moving air between 
indoor and outdoor areas

To keep it simple the system is the respiratory system of any 
building.

Its main purpose is to provide conditioned air, which is clean 
and odorless to breathe in a safe and comfortable 
environment .



VRF System

Outdoor unit that uses 
inverter technology in 

saving energy.

The ability to save up 
to 50% of power 

consumption

The flexibility provided 
by the diversity of the 
indoor units that can 

basically be any shape 
or form.



HVAC 
System

• VRF System

• Outdoor unit

• Three Pipes

• AHU

• Pipes

• Indoor Units



Panel Schedule 
&Panel Board 
Design



Panel Schedule

- Distribution Panels

- DB-GF



Panel Schedule

- Power Distribution Panel

- DBP-GF



-EDB-GF

Panel Schedule

EMERGENCY Distribution Panel



Panel Schedule

- UPS Distribution Panel

-UDBP-GF



CABLE SIZING 

➢According  to C.B current and taking 
account of derating factors which effect on 
cable (temperature, grouping factor, depth, 
soil thermal resistivity)

➢Icable = C. B ÷ Derating factors

➢Find suitable cable from ELSEWEDY CABLES 
catalogue.

  



CABLE SIZING

-Main Distribution Panel

- MDB



CABLE SIZING

-MCC Distribution Panel - MCC-RF02



CABLE SIZING

-Emergency Distribution Panel - EMDB



Bulk Equipment (SLD)



MDB

DB
EMDB

28.5

KVA

MCC-

RF
Chiller

41

KVA

16

KVA

61

KVA

39.7

KVA
33.9

KVA
3.8 

KVA

40.3

KVA
16.9

KVA



ELEV EMCC

9   

KVA

16.9 

KVA

5 

KVA
16 

KVA

UDB

UPS

POSTER 

PUMPEDB-GF

2.7 

KVA

EMDB



Bulk Equipment

Transformer=300KVA  Generator  



CUMMINS Recommended GEN



Ecodial calculation



Light Current Systems



Light 
Current 
Systems

Data & 
Telephone

cctv

Access 
Control

Fire 
Alarm



Data System
Components:  

•  Passive Components:

•  Data Socket

•  Patch Panel

•  Cables

•  Cable Organizer

•  Power Distribution Unit

•  Rack

A metallic box to put the device inside and its 

height in units (1U=4.44cm), availed in

 16-18-22-26-32-36-48 U.



Data System

Components:  

•  Active Components:

•  Switch

•  Core Switch

•  Router

•  Server

•  Fire wall



Telephone System

▪ Internal telephone network aims to connect the company telephones together 

to call each other easily.



Telephone System
Components:  

•  Passive Components:

•  Telephone Outlet

•  IP Telephone

•  Patch Panel

•  Cables



Telephone System
Components:  

•  Active Components:

•  IP-PBX

•  Switch

•  Router



Data & Telephone System
Design:  



Data & Telephone System
Design:  



Data & Telephone System
Design (Shop Drawing):  



Data & Telephone System
Design:  



CCTV System

•  Why CCTV system :

•  CCTV system is mainly used to ensure safety and security by monitoring 

entrance, lobbies and corridors to record every visitor and worker passing 

through entrance.

•  Avoid any undesired situation.



CCTV System
Components:  

•  Camera

•  POE Switch

•  NVR

•  Storage

• Monitor



CCTV System
Design:  
Legend:



CCTV System
Design:  



CCTV System

Design:  



CCTV System

Design(shop drawing):  



CCTV System

Design (SLD):  





Fire Alarm System

Why have a Fire Alarm System?

• A fire alarm system is intended to enable a fire to be detected at a sufficiently early 

stage so that people who are at risk can be made safe either by escaping from the 

fire, or by the fire being extinguished (also to prevent extensive property damage).



Fire Alarm System
Design:  

Standards:

• NFPA72 : National Fire Protection Association

• BS 5839 : British Standards

• Egyptian Fire Protection Association 



Fire Alarm System
Components:  

Inputs :

1) Smoke Detector.

2) Heat Detector.

3) Multi-Detector.

4) Gas Detector.

5) Manual Station.



Fire Alarm System
Components:  
Outputs :

1) Strobe Light.

2) Horn.

3) Control Module.

4) Monitor Module.



Fire Alarm System
Design:  

Legend:



Fire Alarm System
Design:  

Making the Drawings CAD:
Smoke Detectors



Fire Alarm System
Design:  

Making the Drawings CAD:
Heat Detectors



Fire Alarm System
Design:  

EGY Code

EGY Code



Fire Alarm System
Design:  



Fire Alarm System
Design:  



Fire Alarm System
Design(Shop Drawing):  



Fire Alarm System
Design(SLD):  



Fire Alarm System
Design:  

Fire Alarm Cables

EGY Code



Fire Alarm System
Design:  

Fire Alarm Cables

For Loop ( 2*2.5 mm2 – Fire Resistant Cable )
For Zone ( 2*1.5 mm2 – Fire Resistant Cable )

Supplier Catalogue 



Access 
Control
    System



Access Control System

Components



Access Control System

Connection:

Design:  



Access Control System
Design:  



Access Control System
Design:  

Legend:



Access Control System
Design(Shop Drawing):  



Access Control System
Design:  



Earthing System



Earthing System

• Earthing

It is connecting the electricity network or conductive non-carrying current parts 

of equipment in the building to earth. 

• Important of Earthing

▪ Provide safety to personnel. 

▪ Prevent damage to equipment.

▪ Provide zero path for star connection 



Earthing System

•  Component

▪ Soil.

▪ Earth Electrode.

▪ Earthing Conductor.



Earthing System
Design:  



Earthing System
Design:  

• Soil resistivity (4_point method) Wenner method



Earthing System
Design:  

• Earth Conductor



Earthing System
Design:  

• Resistance of one Rod & combined rods



Earthing System
Design:  

• Resistance of round 

conductor

• The total resistance 

of LV system



Earthing System
Design:  

• The total resistance 

of LC system

• The total resistance 

of MV system



Earthing System
Design:  



Thank You
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