DEEC

DEPARTAMENTO DE ENGENHARIA
ELETROTECNICA E DE COMPUTADORES

CCCCCCCCCCCCC

o

TECNICO
W LISBOA

Redes e Instalacoes Eléctricas

Electrical and Servicing Systems

030 arcia
(joaogrgarcia@tecnico.ulisboa.pt) MEEC/MEGI - REI 2020/21 Class P3 -1



Electrical and Servicing Systems
W TECNICO Redes e Instalacdes Eléctricas

LISBOA
Summary

To do today....

« Discussion project program

* Analysis of distributed elements (drawings)

« Examples of Energy Distribution

« Examples of External Influences classification

» General use of Dialux Evo (next class to do calculation and luminaire
selection)

« Topics on energy distribution and sources

Jodo G. R. Garcia
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References

Electrical Installation Guide

« Chapter A — General Rules of Electrical Installation Design
- (pages A1 —-A7 and A11 —A23)

« Chapter D — MV & LV Architecture Selection Guide for Buildings
- (pages D1 - D33)

Jodo G. R. Garcia
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MV — Building
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HSB0A MV — Aerial Substation
Up to 250kVA
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MV - LV transformers

The IEC standard for power transformers is IEC 60076.

Apparent power kVA In (A)
237 v [ 410 V [2]

100 244 141
160 390 225
250 609 352
315 767 444
400 974 563
500 1218 704
630 1535 387
800 1949 1127
1000 2436 1408
1250 3045 1760
1600 3898 2253
2000 4872 2816
2500 6090 3520
3150 7673 4436

[a] transformer no-load voltage.

Fig. A16 Standard apparent powers for MV/LV transformers and related nominal output currents

Jodo G. R. Garcia



TECNICO
W LISBOA

Diesel generators
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Static UPS
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Design phases

5 Potential for
o optimization

DB422120_EN

Preliminary

design

Detailled
design

Exploitation

See §9
Optimisation
ASSESSMENT ‘e e ations

Definitive
solufion

Fig. D1 Optimization potential

Jodo G. R. Garcia



TECNICO
W LISBOA

Electrical and Servicing Systems
Redes e Instalacoes Eléctricas

Distribution architecture

DB EMaps

Main supply

URPS

Critical loads

Fig. D18 Comnnection of a back-up generator
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LISBOA Distribution

Centralyzed vs Distributed distribution

: T : | |

I | I
| - . . .
& | I MV/LV substation with main g | ! MV-’L\"_ substation with main
E | . LV switchboard 5 | : LV switchboard
; - ! 2 |
5 | ; ! I
i i ! I
- SHEL ooog
Busw
Load 1 =
Busway
Load 1 D —D Subdistribution board 1
Busw
Load 2 il D
ﬂ Subdistribution board 2
Load 2 D—

Subdistribution board 1 Load 3 D

Fig. D14 Example of centralized layout with point to point links Fig. D15 Example of distributed layout, with busway
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On-line extra

https://secureidentity.schneider-electric.com/
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els® i Hicacd PR
Life Is On SC%’}‘EEIQEI: [ Onotificagoes

(e} . .
i\? Formacéo Sugerida

mySchneider Portal de Parceiros PRODUTOS
Cable Length and Safety - TN and IT Systems

Choice of Cable Cross-Section Area

Registe-se no préximo webinar - Descubra o NOVO Reveja os webinars
EcoStruxure™ Power Design — Ecodial — dia 18 gravados Choice of Protective Device
dezembro | 11h00
Assista & este webinar e saiba como tornar o seu projeto de instalagbes elétricas Conteiido Formativo Degrees of Protection IP and IK
mais eficiente e mais fiavel com este software de calcule, agora disponivel em ‘Se néo pdde assistir aos webinars em
portugués. direto, aqui no seu portal, reveja

Discover Disturbances
agora a versao gravada. Tem

disponiveis webinars em Portugués e

Inglés. Fique atento &s proximas Discover Low Voltage Earthing Systems
sessdes.

Discover Overcurrent Protection
Registe-se ja > Reveja aqui

Discover Partner Devices Functions (Episode 2/5: Distribution)

Formagéo de base Discover Partner Devices Functions (Episode 3/5: Measurement)

Discover Partner Devices Functions (Episode 4/5: Control)
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Radial
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Energy Distribution

Floor sub-

distribution

swichboard
L

i

Final
distribution
swichboard
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M {{y {{ITn

I

4§ Main LV switchboard
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a W Heating, etc.

Building utilities sub-distribution swichboard
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-oB0A Energy Distribution

CPS5- Caim de profecgén de ssidas cn G0

P -Pomrhols

OF -Quadro de erinsda - da insdal ago elédrica (de utiio
B8R - Guadro dos seigus comuns

TC - Trogo comum

Wh - Equpamerta d cortagem de enzrgis eléckics
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Cabling Distribution
Where to put the paths?

« Common areas
 Accessible
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Cabling Distribution

Locations Support

* Floor « Cable Trays

« False ceiling o Steel

* Floor - PVC

 False floor * Ducts

 Embebbed * Trunking

« At sight * Aluminiun

« PVC
Jodo G. R. Garcia
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Connections to grid

General LV

Interior da Instalacdo

I
Portinhola :

Rede Contador Instalacao
Publica kWh | de utilizacao
|
Ponto de Fronteird Exterior da Instalacdo |
da Rede ——— |

(acessivel)

Jodo G. R. Garcia
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Connection in LV

Standardized connections

Monofasico Trifasico

P (kVA) In (A) P (kVA) In (A)
115 5 6,90 3x10
2,30 10 10,35 3x15
3,45 15 13,80 3x20
4,60 20 17,25 3x 25
575 25 20,70 3x30
6,90 30 27,60 3x 40
10,35 45 34,50 3x 50
13,80 60 41,40 3x 60

Jodo G. R. Garcia
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Interface

nere?

ped®

Ramal de Ligacio

a Rede

Frrrrrrrrrrrry
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Limits

Interface Distributor - Client

Contador ! i i i Caixas B
Disjuntor de Proteccdo
KWh Transformador | | | | de Saida
‘ : Fronteira de Corrente / - 1 1 -
Fronteira . / / /
\ | I I A.C.E. ." Q.G. \ ‘_/6\_—6:—‘ Q.G. ‘._o
/ \ | N
Instalacdo e \ Instalagdo ]
e Fusivel Caixa de Barramento
Partinhola Contador
Portinhola |
! kWh <
. "h..‘_‘
i S
Rede de Rede de / Interruptor
Distribuicdo Distribuicdo )
Fronteira H
Rede de
Distribuicdo
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LV - Aerial - Type 1

Connection in garden wall

Jodo G. R. Garcia

ALGADO DO MURO
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CORTE DO MURO

LEGENDA

- Caixa para instalagdo do contador
- Portinhola

- Tubo VD ou VM minimo 40

o 0N ® >

- Tubo VD 20 (fixagdo da femragem dc
pinga de amarrag@o)

- Pilar

_ m

- Ferragem rabo de porco
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LV - Aerial - Type 2

Connection in facade

ATATATATRIAJAIAIA

LEGENDA:

A - Caixa para instalagéo do contador

D D . c\! B - Portinhola
i C - Tubo VD ou VM minimo 40
all 1%
— ol el e
@:1' é
i |'['['|DEHD'|'1 g 2
[ T T T | £ |[E
1 1 | | | | 1 |
FACHADA PRINCIPAL
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LV - Buried - Type 1

Connection in garden wall

£8 visor
£
R ]
x = c LEGENDA:
g A
£ Pd
5 o - g A - Caixa para instalagdo do contador
ol o : (S — B - Portinhola
\;:; ’E G | E C - Tubo VD ou VM minimo 40
R RN | AN e B G - Tubo PEAD 63 mm e IK 08
! . A ey [ — 3 O
R 1oL N | @ 2 : | (em alternativa ao PEAD, dentro do
‘ an o, “ “ e b, & .| muro podera ser utilizado o tubo PVC
* PR R o 4 . |« Ep el . com PN &)
AL Yo e — !
| |
ALGADO DO MURO CORTE DO MURO
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LV - Buried - Type 2

Connection in garden wall

N A BB i e R el il s g N T
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HISBOA LV Collective buildings

General case

| Origem da
i istalagao

e e e e e e e e e = e e
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