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Powercor Network Profile

Coverage Area
Customer Density
Distribution Lines
% Underground

Network availability
Reliability (SAIDI)
Customer Numbers
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150,000 sq. km
4 per sq km
82,000 km
8%

99.97%
145 minutes
700,000

CitiPower Network profile

Coverage Area
Customer Density
Distribution Lines
% Underground

Network availability
Reliability (SAIDI)
Customer Numbers

Total Employees 1500

157 sq. km
1,652 per sq km
4,155 km

45%

99.994%
25.2 minutes
300,000



Overview
The Traditional Power System (The Powercor Network),
Technical innovations already in service,
Power System Today

The Future of the Network
Challenges,
Opportunities.

Summary
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The Power System Establishment

Towns with own individual generation — removed
generation and connected to electrical grid.

Huge development from 1950’s through to 1980’s to
provide people with electricity.

Generation established to equal customer load.

System designed to maximise power flows from
centralised generation to customer load.
Eg. Asset Sizing, Voltage Control, Protection Co-ordination etc.

Main Drivers: System Capacity, System Security and
Customer Reliabllity.
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‘Smarts’ on the Power System have continually been developed.

Line auto-reclosing, (TPAR and SPAR)
Remote operated switching
Self Healing networks ... for example

22kV Feeder 1 22kV Feeder 2
Line
Fault
47
59.3 k r'q
-5 KM 62.4 km
of line of line
Town Town |
o
2.4 km 6.1 km
of line of line

B Switch Closed
slide 6 B Switch Open

*Town has
two separate
supplies.
Areal and
Area 2

eFault on
Feeder 2



Self Healing networks continued ...

22kV Feeder 1 22kV Feeder 2 Fault
detected
Line lncoming
é Fault L7 :
% .7 switch opens
A/ Ve
59.3 km 624km  *Town Area 2
of line /,Of line isolated from
Re Fault, and
i = Il momentarily
.—— off supply.
2.4 km 6.1 km
of line of line

B Switch Closed
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Self Healing networks continued ...

22kV Feeder 1

22kV Feeder 2

7’
Y

Line”
Vd
4, Fault
’ 1/7
59'.3 km e . 62.4 km
of line e of line
P 7’
7’
v
k/
Town Town |
o
2.4 km 6.1 km
of line of line
B Sswitch Closed

Slide 8 B Switch Open

7

7

*Tie-switch
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automatically

*Supply
restored to
Town Area 2
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The Power System has changed

Customer expectations of improved electricity supply.
Customer equipment more sensitive.

Customer usage changed especially from winter to
summer maximum demand.

Alternative Generation sources.
Eg. SECV Incentive package (Hydro, Land filled, CoGen) in 1987
Wind farms
Small Solar
Limited Co-gen

However these changes have created Technical

Challenges.

Eg. Asset Capacity
Voltage Control
Fault Level Capacity
Harmonic Capacity

System Stability
Slide 9
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The Changing Power System

Generation

]

Transmission <=

11

Distribution =
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LV Customer <=
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Embedded Generators Connected

*—

Embedded Generation
3.8% of Total Energy

Used by Customers
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So, in going forward?
More alternative Gen. Sources connecting to Transmission Network
Increased embedded generation connecting to Distribution Network,
Market will impact on Generation
Market will impact on Customer Demand and Usage
There is a need to Manage load on Network

There is a need for Storage of Power to be available for periods of high
customer demand or emergency system conditions

Network Technical aspects will need to be addressed
Require an Open and Accessible Communications Network
Requires an overall co-ordinated approach

(Generation, Network, Customer and Market)

‘Market’ includes - Policy, Government, Rules etc.
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Future power system
Integrated
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The Future Power System

Generation

1 |
|
] |
0 1
7 2
8 7
Communication and
Co-operation between all
the ‘Network Elements’ plus

‘Market’ is the key going
forward
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Indicative MW
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The Barriers / Challenges
Technical Integrity of Network

3000

2500 -

2000 1

1500

1000

500 -

Customer Load - Generation Profile

= Customer load
— Generation

Loss of
Generation

For loss of generation, and this

variation is not controlled, then the
Power System can have technical
problems resulting in major loss of
supply to customers.

0:00
1:00
2:00
3:00
4:00
5:00 1
6:00
7:00
8:00
9:00

Turbines required to meet ride-through criteria etc....
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The Barriers / Challenges Cont...

Technical Integrity of Network needs to be maintained.
Asset Capacity —Expensive Asset Infrastructure
Voltage Control — Additional Equipment
Fault Level Capacity — Electrical safety
Harmonic Capacity — Customer Equipment failure
System Stability — Avoid Power Supply Blackouts

Generation to meet ride-through criteria - as per the existing main system
generation.

Adequate communication down to the LV customer levels is possible but
expensive. This is a technology volume issue.

Rural Networks have minimal infrastructure and remote from the main system
load centre. Hence expensive to connect generation.
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The Potential

Technology already exists. The present power system already contains
working technical innovations utilising communications to provide information
to enable network actions.

Regional areas provide the opportunities to establish renewable generation.
A lot of learning is currently in progress and will be beneficial going forward.

Rural area networks will provide opportunities for both ‘Short term’ and ‘Long
term’ solutions.

Co-ordinated protection and control schemes will be required as power flows
In forward and reverse directions through all elements of the network.

Some of the individual elements involved .......
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Interval Meters

Interval meters installed in every home are remotely read, provide interval
consumption and voltage supply data. This provides opportunity to improve
energy efficiency.

Outage Notification
Outages are automatically notified and restoration verification makes
rectification works more efficient

In Home Displays
The use of the ‘Zigbee’ comms module in the interval meters has the potential
to enable ‘In home displays’ and inform customers about their energy use.

Improved Reliability and Supply Voltage Quality
Network businesses can use data from the Smart Meters to better target
network maintenance, supply voltage and augmentation works.

Management of Demand
Network businesses can actively manage demand to minimise supply
disruptions during emergencies or periods of high demand
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Demand Side Response
Smart appliances automatically respond to comm’s signals. Eg. Energy prices
from the electricity market or a request from the Network.

Customers can respond and reduce their energy use and costs.

Customers can respond to a Power System event.

Synergy with Water & Gas Metering
Water and gas meters could use same comm’s infrastructure to remotely read
water and gas meters.

Support future energy storage devices
The network can integrate with energy storage devices eg. Plug-in vehicles
which can feed back in to the network to reduce peak demands.

Additional Self Healing

Faults are automatically detected and the network re-configured to efficiently
restore supply creating a “self healing” network
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Distribution networks have a key role in delivering renewable energy
generation to the market, if that is what the market and policy makers decide.

Each Network will have a unique set of limitations to overcome, to reach a
situation of embedded generators being able to ‘plug and generate’ into the
distribution network.

Co-ordination and co-operation between each party involved is paramount for
the future Network to work.

The Networks can be adapted. It will require technical innovation and
regulatory acceptance to ensure this adaption occurs.

The Network Drivers such as - System Capacity, System Security, Customer
Reliability, Supply Quality. Are these still required? What is the criterion?
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Thank You
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