
Electrical and Servicing Systems

João G. R. Garcia 

(joaogrgarcia@tecnico.ulisboa.pt) MEEC/MEGI - REI 2020/21

Redes e Instalações Eléctricas

Class P1 - 1



Presentation

João Guilherme Raimundo Garcia

joaogrgarcia@tecnico.ulisboa.pt

• Thursday: 17:00 – 19:00 , 
North Tower, P-1, E4, or on Zoom…

Electrical and Servicing Systems
Redes e Instalações Eléctricas 

Practical Classes

João G. R. Garcia 

(joaogrgarcia@tecnico.ulisboa.pt) MEEC/MEGI - REI 2020/21 Class P0 - 2

mailto:joaogrgarcia@tecnico.ulisboa.pt


Doubts
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• Wednesday, 14:00 to 15:30

• Contact day before by email

• Any doubts can be put by mail, and 
answers area given ASAP.

Doubts shedule



Objective

Development of a Building Electrical 
Installation Design

Desenvolvimento do Projeto de Instalações 
Elétricas de um Edifício
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Evaluation

50% of final grade

Practical work with 2 parts:
• Part 1 – 16/04/2020

• Part 2 – 04/06/2020
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Groups

Formation of 2/3 persons 

groups

Email before class of 11/03/2021

We will start working next week on class
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Design

Studies of different engineering specialties for the 
buildings to 

• Be safe

• Be comfortable

• Have expected functionalities 

• Be durable, expandable and adaptable 
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Design

Each building or 

infrastructure is a prototype
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Building Design

Electrical and Servicing Systems
Redes e Instalações Eléctricas 

The 3 pillars

João G. R. Garcia 

(joaogrgarcia@tecnico.ulisboa.pt) MEEC/MEGI - REI 2020/21 Class P0 - 9

Architecture

Civil Eng.
E&M 

Installations 
Engineering



E&M Engineering
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• Electrical Installations (energy)

• HVAC (Heating, Ventilation and Air Conditioning)

• Telecommunications

• Building Management Systems (BMS)

• Safety and Security (support)

Electrical and Mechanical Engineering



Reasons why
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• Translate the Client needs and wishes into reality

• Define the technical rooms and paths

• Coordinate with other specialities

• Demonstrate comply with rules and regulations

• Estimate costs

• Define way to the construction planning

• First structured data for future use, maintenance and refurbishments

Need for Engineering Design



For all engineers
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• For the Design Engineers

• For the Engineers in representation of Clients

• For the Manufacturing and commercial companies 
Engineers

• For Engineers in Public Departments and regulatory 
entities

• For the I&D Engineers

The Design concept is for



Knowledge
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• Good basis of theoretical concepts

• Regulations and standards

• Available materials, equipment and solutions

• Understanding buildings and their architecture and use

• Capacity to dialog with Clients, Architects and other 
Engineers

• “Common sense”

The Design demands for



KISS
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• Good design is simple

• Understandable

• Upgradable

• Usable

• Manageable

Keep It Simple!



Phases of a Design
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• Preliminary Study (Estudo Prévio)

• Licencing Design (Anteprojeto ou Projeto de 
Licenciamento)

• Tendering Process (Projeto de Concurso)

• Construction Design (Projeto de Execução)

• Technical assistance (Assistência Técnica)

Phases



Software
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• Dialux evo 9.2
– https://www.dialux.com/en-GB/download

• AutoCad 2021
– https://software.tecnico.ulisboa.pt/software/autodeskstudent.php

• Ecodial 4.9.5
– https://www.se.com/ww/en/download/document/Ecodial_Advanced_

Calculation_4/

• Spead-sheets

Support software

https://www.dial.de/en/dialux-desktop/download/
https://software.tecnico.ulisboa.pt/software/autodeskstudent.php
https://www.schneider-electric.com/en/product-range-presentation/61013-ecodial-advance-calculation/


Buildings
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• Housing

• Educational

• Tourism

• Retail

• Industrial

• Infrastructures (tunnels, bridges, transport stations)

• Health

• Sports and Entertainment

• other

Types of buildings



Electrical Installations
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• Sets the building infrastructure for 
all the electrical installation from 
sources to loads or feeding points

Electrical Installations - Scope



Electrical Installations
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• Connection to the utility distribution network (MV or LV)

• Sources: Substation or LV feed, Generators, UPS, PV 
pannels

• LV distribution network

• External influences classification

• Cable trays and conduits

EI Design – Parts 1/2



Electrical Installations
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• Specific equipment supply

• General equipment supply

• Electrical vehicle charging

• Normal and Emergency Lighting

• Earthing and Lightning Protection

• Switchboards

• Control and automation

EI Design – Parts 2/2



Documents of Design
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• Drawings
– Plans 

– Diagrams

– Electrical schematics

• Calculations

List of documents 1/2



Documents of Design
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• Descriptive Memory

• Technical Specifications
– Maps of equipment

• Bill of Quantities

• Cost Estimation

List of documents 2/2
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• Engineering Design by professional 
consultants is
– Independent of any manufacturers, 

suppliers, contrators or other professionals

– Activity only payed by service fees

Code of ethics



Study visit
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• To identify the main concepts studied during 
course

• In 19 to 23 April week; date and time to confirm 
– if possible
– If not possible, part of a class to make a “virtual visit” 

of an existing building with photos and drawings

Existing building visit (wishful thinking)



Examples
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• Sports store

• Health centre

• Housing building

• Supermarket

• Office

• Pumping site

Some examples



AutoCAD
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