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_‘.-':' 01APP — ELECTRIC POWER DISTRIBUTION AND UTILIZATION

DISTRIBUTION SYSTEM
STRUCTURES

Prof. Gianfranco Chicco

Dipartimento di Ingegneria Elettrica

Politecnico di Torino

& Copyright Glanfrance Chiceo, 20011

Outline
1 Electricity distribution and voltage levels
1 Medium Voltage and Low Voltage distribution systems
Network structures
| Urban and rural distribution systems
Notes on distribution system automation
0 Classification of the network nodes and branches
71 Radial system configurations and Kirchhoff's theorem

1 Examples of real distribution systems

D1APP — ELECTRIC POWER DISTRIBUTION AND UTILIZATION - Digtribution Syslem Structures & Copyright Glanfrance Chicen, 2011
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The electrical systems are defined by their rated voltage

Four categories are set on the basis of the rated voltages, for AC and

DC systems
rated voltage V rated voltage V
categories | for Alternating Current | for Direct Current notes
(AC) systems (DC) systems
category 0 V<50V V<120V the categories 0 and |
are typically denoted as
category | 50V<V<1000V | 120V < V<1500V Low Voltage (LV)
typically denoted as
category Il 1KV < V=30 kV 15KV <VL30KY | podium Voltage (MV)
typically denoted as
category Ill V=30 kV V=30kV High Voltage (HV)

01APP - ELECTRIC POWER DISTRIBUTION AND UTILIZATION - Distribution Syslem Structures

B Copyright Glanfranco Chéicoo, 2011

Electricity distribution

Structured into different voltage levels

In general, the distribution systems refer to MV and LV

In some jurisdictions, HV distribution systems may be considered

High Voitage (HV) Medium Voltage (MV) Low Voltage (LV)

distribution distribution distributi
Voltage level 132 kV - 150 kV 6 kV - 30 kV 230V and 400 V
Reference power 100 MVA 10 MVA 100 kVA
Reference distance |50 km 10 km — 20 km 200m

Energy producers

Large power plants
(10 MVA - 50 MVA)

Medium-size planis
(5 MVA — 10 MVA)

Small-size plants
(= 5 MVA)

Typical consumers

Industrial sector

Industrial and tertiary
sectors

Residential and small non-
residential

01APP - ELECTRIC POWER DISTRIBUTION AND UTILIZATION - Distribution System Struchures

® Copynght Glanfrance Chicso, 2011
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STRUCTURE OF THE
MEDIUM VOLTAGE
DISTRIBUTION SYSTEMS

01APF — ELECTRIC POWER DISTRIBUTION AND UTILIZATION - Distribution System Struciures & Copyright Ganfranco Chicco, 2011

Structure of the distribution 'systems

71 The electrical network is represented by a graph:
« the nodes are the points of input or output of power from generators of
consumers
+ the branches represent the interconnections between the nodes (e.g.,
electrical lines and transformers)

71 There are three typical structures:

+ meshed network (used in HV systems; generally not used in the public
electricity distribution; while loop or weakly meshed networks can be used
in the industrial distribution)

« radial network (used for LV systems), in which the graph is a tree (with no
closed loop), and there is a unique path among any pair of nodes

= network with weakly meshed structure but radial operation (networks with
MV supply, in which redundant branches are open to form radial
structures)

01APP - ELECTRIC POWER DISTRIBUTION AND UTILIZATION - Distribution System Structures B Copyright Glanfrance Chicca, 2011
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