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Hydro Tasmania

Overview

Government Business Enterprise
Australia’s largest clean energy producer:
S5.1 billion worth of assets,

2,281 MW of hydro-electric capacity in
Tasmania,

45% of Australia’s renewable energy
generation.

Over 900 employees
350 strong consulting business Entura.

Revenue earned through trading electricity and
energy products in the National Electricity Market.

Electricity retail business Momentum
Other assets - Bass Strait Islands.



Hydro Tasmania

Remote Area Power Systems (RAPS) Capability

ar E ; ; Hydro Tasmania — significant expertise in RAPS:

Government utility responsible for generation,
distribution and retail in the Bass Strait

Developer, Owner and Operator of world leading RAPS
on King Island

Leading consultant to Multi-lateral Agencies and Utilities
on RAPS design

Pitcairn, Chatham, Cape Barren
Suite of mature RAPS products
Control systems

Integration of enablers (eg Storage)

Renewable Energy (RE) technologies
Wind, PV, Hydro, Biodiesel

Hydro
Tasmania

The power of natural thinking



Hybrid Renewable Energy RAPS

Market Drivers

Most islands rely on small to medium diesel based power
supplies

o el

Reliable, Low capital cost, mature, simple > HIGH COST

Demand for Hybrid Renewable Energy based RAPS driven by: " 0&M
1. REDUCTION IN UNIT COST by displacing diesel
2. Improving services, reducing GHG King Island

Adding Renewable Energy is challenging, adds complexity
Managing variability, intermittency — requires advanced control, enablers

Hybrid RE RAPS development is now commercially attractive:
Increasing maturity and cost competitiveness of RE technologies;
Sustained high oil (diesel) prices — recovery post GFC;
Government support — policies and funding;
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King Island

Renewable Energy Integration into an Island Grid

King Island (\_ )
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King Island

Achievements to Date

Population llapprox. 2,000 3.3MW peak load

6MW diesel generation

4.5 ML diesel consumed p.a. prior to renewable
developments (2.7m p.a. in 2011 despite load growth)
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2003 — 2" wind farm
33% reduction in diesel
(with control and VRB)




2003: 800kWh Battery Project
Vanadium Redox Battery (VRB)
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2008: 100kW Solar PV

King Island Solar Pty Ltd

6 dual axis tracking panels totalling 100kW (contributes ~1% of supply)
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2010: Dynamic Resistive Frequency Controller

(DRFC)

Resistor converts wind spill
to raise / lower reserve

Allows diesels to generate at
minimum load

s
Controls system frequency .‘I i
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King Island

Achievements to Date

45% Diesel and CO2 reduction per annum

Percentage Diesel Saved
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King Island Current Projects

KIREIP: 2010 - 2013

(Biodiesel Upgrade)

Solar Photovoltaic Array

Diesel Generators

Thermal Generation

N
Station Operator

Diesel UPS
world first demonstration

===

Resistor
Bank

N=>

world first demonstration

Station Control

Enabling Technologies

New Developments
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Smart Devices

i Smart Grid - Demand Side Management

Objectives:

Australian Government

Department of Resources
Energy and Tourism

>65% RE utilisation
100% RE instantaneous
>95% GHG reduction




KIREIP : Diesel UPS

Mid 2012 Completion

Provides functionality to support the further addition of renewable
energy and energy storage

Integrated flywheel and generator unit

D-UPS (combined with DRFC) provides the functionality of conventional
diesels without the continuous fuel cost - Zero Diesel Operation (ZDO)

"
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. ' 1. Diesel engine
L JE | |" | 2. Electromagnetic Clutch
o [ :r 3. Synchronous Motor/Clutch
. — o L 4. Flywheel
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KIREIP: Diesel UPS
Physically installed May 2012
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KIREIP: New Energy Storage

Role on King Island

Existing VRB is no longer operational — need to replace

New battery will store energy when there is an excess of wind, release energy
when there is a shortfall, instead of using diesel generators :
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KIREIP: New Energy Storage

Modular Options (examples)

Tasmania
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KIREIP: Smart Grid

Assisting RE Integration via Demand Response

Assist with balancing generation (supply) with customer use (demand)
Work with customers and community to introduce ability to alter power use
Alter load to better match available renewable energy

Rapid and short-term —eg reduce hot water heater demand for a few
minutes when wind drops;

Longer — eg increase demand when an excess of wind energy;

Smart Grid
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4.0
Fuel map

KIREIP : Biodiesel Trial

Progress 3.8

To Identify show stoppers

Engine damage

g
o

Machine de-rating / reduced response

To Identify equipment modifications

Fuel filtration, Fuel heating
Test the supply chain
Investigate licensing and accreditations

o
b

Test economics

Machine 4 diesel use (kWh/L @150C)
bad
Y

3.0

2.8
0 250 500 /50 1000 1250
Machine 4 energy output (kW)
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KIREIP: Community Engagement

Smart Grid Workshop (12t Dec)

Community Info Night (315t Oct 2011)
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Conclusions:

Renewable Energy Integration into Island Grids

Hydro Tasmania has proven that renewable energy technologies can reduce
cost of island energy supply by reducing the consumption of diesel fuel

Renewable Energy Integration is KEY
“Off the Shelf” solutions available today — deliver up to 30% diesel savings
Next generation of solutions are now being commercialised (>65% savings)

World leading projects such as King Island will demonstrate pathway to full
Renewable Energy based systems — to eliminate dependence on diesel fuel

The King Island showcase can assist island asset managers better
understand solutions that are available — come and visit!

Hydro Tasmania can assist with advisory services (Entura), training and
implementation of world leading renewable energy based RAPS
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Further information:

Simon Gamble

Mgr Small Renewable Asset Development
Hydro Tasmania
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