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Changes in Distribution Networks
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Increasing Need for Automation in Ring Main Units!



Changing infeed patterns challengeﬂ‘]‘? cowes)

existing grid infrastructure

Weekly burden of a transformer station in the rural area the LEW-Verteilnetz GmbH - 2003 and today
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MV Interruption Duration per year
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« 80% of Germany’s interruptions

faults (20kV)

are caused by the MV
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3 Steps to Intelligent Ring Main Unit

Monitoring Transformer

= Availability
= Fault Location

Telecontrol

= Minimizing of Downtimes
("h" =» "min")

Load Flow Control

= Management of Decentralized
In-feed

= Minimizing of Losses
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Low Voltage




E!lﬁs POWER I

Power Quality
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Voltage profile in LV Network
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Control of Distribution transformer

 Sensors to monitor the voltage level and the
voltage level is fed to the Smart RTU.

« Smart voltage control of the distribution
transformer

« The Smart RTU is automated by Programmable
Logic Control software via web browser interface
or by the graphical user interface




Load Management

« Moving the normal open point if Distributed
generation(DG) is added to grid (due to high
voltage profile near DG)

« Switching of feeders is performed by RTU
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Application of a cable network £
Self Healing- Service restoration in 4 steps
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Application of a cable network £
Self Healing- Service restoration in 4 steps
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Application of a cable network £
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Self Healing- Service restoration in 4 steps

SICAM
— Substation
SOKV ~  Automation
\® Fully automated \@®
Smart IED Service Restoration

Feeder Automation

—

3
ApCauES

|

|

® Fault information to
Substation in next level
switch gear

@ Open circuit breaker
automatically to
de-energize the feeder

® Open load switches
on both sides of the
fault location and
close at the same
time the normal open
ring automatically
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Application of a cable network £
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Self Healing- Service restoration in 4 steps
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Fully automated
Service Restoration

® Fault information to 1

Substation in next level
switch gear
@ Open circuit breaker
automatically to
de-energize the feeder
® Open load switches
on both sides of the
fault location and

close at the same 1

time the normal open
ring automatically

® Restore services by
closing the circuit

breakers at ring infeed

iNn less than 3 minutes




Restoration in Distribution Networks

Typical distribution
network

Typical distribution
network + Sensors

Typical distribution
network + Sensors +
Distribution Automation
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Service Restoration Process

 Report status of CB Trip via RTU to
control centre

 Evaluate information at control centre

e Send maintenance team to locate
fault and restore service
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Smart Grid RTU
Benefits

Increase distribution reliability (SAIDI)

Monitor distribution power quality
« Smart control of distribution transformer
 Improved load management of the network

 Improve flexibility of distribution operations and
maintenance process
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