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Key themes

Victoria aims for 40% renewables by

2025, to add 5,400MW wind and solar

By Giles Parkinson & Sophie Vorrath on 15 June 2016

Queensland commits to 50% renewable

target by 2030

By Giles Parkinson on 14 May 2015

ACT lifts 2020 target to 100% renewable

energy, as Australia stalls

By Giles Parkinson on 29 April 2016

Energy storage forecst installed capacity - Australia
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Global appetite for renewable energy

A Globally, a number of landmark policies have been enacted in recent months, dominating
headlines and highlighting  opinions that solar and wind are no longer alternative energy sources
and should be integral to global energy supply. This is further underscored by a number of
countries announcing their significant commitment to renewable energy generation.

State and Federal government acknowledge transition

A Domestically, this sentiment has been shared at a State and Federal level, with governments
committing to significant renewable energy targets over the coming decades.

A Federal Il egislation requires ~20% of Australiads
2020. State Government targets are more aggressive, up to as much as 50% over the coming
decades.

Transition led by sophisticated investors

A Sophisticated investors have capitalised on this transition, investing as much as AU$1 billion in
renewable energy projects around Australia in 2016.

Increasing technical efficiency presents compelling long -term investment potential

A Analysis undertaken by Lazard shows over the last six years, wind and solar PV have become
increasingly cost -competitive with conventional generation technologies, on an unsubsidized
basis (cost reductions of 66% and 85% respectively).

A Advances in utility battery storage technologies in recent years will further support the
integration of renewables by reducing intermittency.

Baseload thermal generation withdrawal

A Withdrawal of thermal generation capacity at Northern, Playford B and Hazlewood has
tightened network supply over the last 18 months.

A Thermal generation withdrawal trend expected to continue over the mid to long term as
generators reach the end of their operating life.

Role of storage in future grids
A Energy storage is set to play a critical role in network stabilisation as the NEM transitions away
from thermal generation.

A Greater clarity around applications and revenue opportunities provides a more compelling
investment thesis for energy investors, underscored by expected thermal generation
withdrawals.
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Figures Key points

A The NEM is moving from predominantly large  -scale synchronous
generation to greater amounts of smaller, distributed and

Wind generafion as a percentage of fotal generation (%)

50 intermittent non -synchronous generation
jg A Thelarge-Scal e Renewabl e Energy Target
federal government has encouraged more new -entrant
35 intermittent generation into the market, particularly wind
30 generation.
25
20 A Development of intermittent renewables has coincided with a
15 withdrawal of non -intermittent thermal generation, resulting in
10 intermittent renewables making up a key part of the power
5 system. Continuing cost reduction in the cost of renewable energy
generation technologies has further accelerated this transition
0 - since 2014.
2005-06 2006-07 2007-08 2008-09 200%-10 2010-11 2011-12 2012-13 2013-14 2014-15 2015-16 2016-17
(YTD) A Changing generation mix means that wholesale electricity market

=QLD ENSW mVIC mSA mTAS outcomes are now increasingly connected with:
Source: AEMO . . . .
A Environmental policy &the LRET has resulted in substantial
investment in renewable (wind and solar) generation;
AEMO NEM maximum demand forecast as at 30-Jun-17 (MW)

A Wholesale gas market & the price for gas affects the

50,000 electricity price through gas  -fired power stations, which
45,000 are expected to increasingly be the price -setting
40,000 e generator; and
35,000 — A System security 8 the increased reliance on renewable
30,000 non -synchronous generation affects the technical
25,000 characteristics of the system and the ability to supply
20,000 reliable, secure energy
15.000 A Demand in the NEM is forecast to remain flat as a result of
10,000 increasing demand -side management initiatives by consumers
5,000 including:
2017 2020 2023 2026 2029 2032 2035 A Behind -the -meter generation ;
Neutral Strong Weak A Battery storage installation; and

A Higher efficiency appliances.
Source: AEMO
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A The Australian Energy Market Oper.:

! ! Daily average spot market prices $/MWh
which generators are deployed to produce electricity. The

cheapest bids are selected first, then progressively more 120
expensive bids until enough electricity can be dispatched to
meet demand every five minutes. The settlement price paid to 100

generators is the average dispatch price over 30 minutes which
is paid to all successful bidders regardless of how they bid.

A Wholesale prices have typically been set at around the long -
run marginal cost of baseload thermal (coal) generation.
However, the withdrawal of baseload generation and the
increasing penetration of intermittent renewables has pushed
prices higher as a result of supply volatility.

A The wholesale market is adjustingto a new generation mix . The
withdrawal of low cost coal supply has allowed gas peak
generators to take advantage of market rules 9 withdrawing
supply to drive up bid cost and introduce greater volatility into
market prices.

NSW

TAS VIC QLD
mJun-12 mJun-17

Source: AEMO

Frequency of pricing events >$500/Mwh
53%- 85%

30 Coal capacity and potential life extensions (GW)

reduction in
30 coal
2 —— capacity to
25 2045
20 “
20 —
" 15 \\\ \
\
10 10 \\\_/\
0 4 - T T T T T T 1
2012 2016 2017 YTD 2016 2020 2025 2030 2035 2040 2045
EQLD mNSW mVIC mSA mTAS No extension Well placed for extension
Potential for extension Low potential for extension
Source: AER Source: Bloomberg New Energy Finance
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LGC spot price overtime $/MWh
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Key points

A

The LRET policy design requires electricity retailers to source a
proportion of their electricity from Renewable sources. The Target
is fixed for 33,000GWh of energy from eligible large  -scale
generators in each year from 2020 to 2030.

Historically, LGC prices have suffered from policy uncertainty
under the Abbott  Government, averaging around $30/ MWh
during the Warburton RET review in 2014.

Without any line of sight to post -RETpolicy, conservative estimates
put LGC prices over that period between $19 and $ 40/ MWh (JP
Morgan).

The LRET scheme has a number of impacts on the wholesale
market, including:

A Reduction in wholesale prices in the short term as supply
of low operating cost  generation increases ;

A In the medium to long term, lower wholesale prices can
be a contributing factor to earlier retirement decisions
for large -scale thermal generators with higher operating
costs. Withdrawals can decrease competition among
suppliers thus increasing wholesale prices as higher
operating cost plants (such as gas peaking generators)
become the marginal plant more frequently and
become price setters;

A Increasing the proportion of intermittent generation can
increase price volatility as the market responds to high
and low periods of supply; and

A Electricity contract market costs can increase due to
increased volatility and there may be fewer generators
competing to supply contracts.
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A Queenslandds LNG industry has br ol
investment and economic activity to the region, it has also had
a significant impact on the eastern Australian gas market. 140.00

Gas short-term trading market cumulative price (ADL, BRIS, SYD avg.)

A The first LNG cargo was exported from Curtis Island in January
2015 and by the end of 2016 an additional two LNG projects
(Gladstone LNG and Australia Pacific LNG) were operational, 120.00
making Australia the worl dés secol
becoming the largest by 2018. By 2020, around 70% of eastern
and south eastern Australian gas production will be exported.

A Australian gas customers now compete with the international
market and Queensland prices are increasingly shaped by LNG
netback prices (the LNG export price in Asia less shipping and 80.00
liquefaction costs). Gas Prices have also risen in the southern
states, with disruptions to the market reducing the availability
and diversity of supply.

$/CJ

——

40.00

v
A Other supply issues impacting the availability and diversity of \
gas supply in the southern gas market include: A
40.00 Fa™ 7\ ~

A Victorian offshore gas production in Australia
declining in the Otway and Bass basins coinciding

with rising production costs of reserve depletion; and /
20.00 ~

L4 v
A A haltin onshore developments as a result of v v N/ L-/\/—V
regulatory restrictions in NSW and Victoria culminating
in a 70% reduction in drilling activity in 2016 compared
with the prior period.

Jan Feb  Mar Apr  May  Jun Jul Aug Sep  QOct Nov Dec

A Gas wholesale spot prices have continued to rise and at times
exceed netback prices. Prices surged in the winter of 2016
when the start -up of a new LNG train  coincided with an Source: AER
already tight southern gas  market (reflecting a rise in gas
powered generation after Northern power stationds shutdown).

=——CY2014 e CY2015 = CY20]6 o CY2017

A The gas market continued to tighten over summer 2016 -17 with
the commissioning of a sixth LNG train, outages at the Longford
gas plant in Victoria and high temperatures driving an increase
in gas powered generation.
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Current and planned renewable installations o 2020 RET target (MW)
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A The key drivers of renewable energy investment are:

A Demand for energy (both wholesale market demand
and network services frequency and ancillary services
[ OFCASO6] ) ;

A The levelised cost of comparable generation including
coal and gas; and

A State and Federal government legislated renewable
energy supply targets.

A The figure (top left) shows projects with publically announced
commissioning dates .

A The figure shows that the total capacity of registered projects with
an announced commissioning date exceeds the federal RET
target which is likely to put downward pressure on LGC prices
near and beyond 2020.

A While itis expected the federally legislated target will be met,
there are a number of factors which will drive demand and
investment in renewable energy projects in the NEM, including:

A Increasing frequency and volume of peak demand
periods;

A Demand for new generation to replace planned
withdrawals of thermal generation assets nearing the
end of their operating life;

A Continuing cost decreases for renewable energy
technologies;

A Large industrial users seeking to diversify their energy
supply through development of behind -the -meter
generation assets and

A State -based renewable energy targets.
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Renewable energy investment
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Origination and development
A Project origination and development activities are undertaken by a specialised ject Development Equity Capital
project developer.

A Key activities undertaken in origination phase relate to determining the economic
and technical feasibility of a project at a site with respect to key project
components, being (1) site, (2) resource, (3) off -take, (4) permits and approvals, (5)

technology, (6) development team and (7) capital.
Pre-Development

A Once project feasibility has been determined, work commences on project

Development

development to progress the project to construction. Feasibility Concept Design, development, permits
Construction _
Site
A Projects are significantly de -risked at the construction stage by virtue of the
achievement of the key development agreement. Resource .5- .5 .5 .5 .5- 5
B ] ] ] g7 7]
A Around 60% of construction capex is attributed to generation plant  and installation 2 2 2 2 2 2
costs and risks associated with procurement at this stage that can be mitigated Off take Q Q Q Q Q Q
By By By By = 4=
through supply contracts and managed cl osely 5 5 5 5 5 5
engineer (typically the original project developer). = = = = = =
. - - - 5 b b
) ) ) ) Permits ] ] ] ] ] ]
A Off-take for the energy generated is typically negotiated and contracted during the é é é é é é
construction phase. 35 35 35 35 ;6_ 3
Technology IS IS IS IS c IS
Operation Q Q Q Q Q Q
i S S -
A Operation and maintenance [0O0O&MG6] i s typical yagm g g g g g g
operators. O&M contracts usually consist of a fixed component of required on -going = = = = = =
O&M as well as a variable component for unscheduled O&M
Capital

A Projects typically have  operating lives of in excess of 25 years and almost all of the
key contracts match the duration of the asset.

A Landowner agreements (typically leases) are generally for a 30 year term with an

. " lteration Iteration Iteration  Iteration Ilteration lteration Iteration
option for an additional 30 year term
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Recent international repowering projects

Blyth Wind Farm Altamont Pass (US) Taff Ely (UK)
(UK)

Commercial drivers

A Rule of thumb: half the turbines/twice the capacity/three times
the yield

Repower

A Incumbent advantages include a strong history of wind data as
well as access to existing infrastructure and transmission
connections.

RWEnpower
Replaced nine Replaced 1475 replacing 20
0.3MW turbines with turbines with 82 turbines with 7
seven 2.7MW new turbines. Same turbines yielding 2x
turbines amount of energy output

A Functional value of turbines greater than the material value

A Smaller investment than repowering an existing site

Shiloh IV (US) Edom Hills (US) Klim (Denmark) A Potentially simpler to manage with existing financial investors

EDF Group A Retirement may be in response to regulatory risk/policy outlook
repowered the BP Wind Energy 395 600kW

201.5MW wind farm reported the turbines upgraded
in Calif. (built in 10.8MW wind farm site with A May be an element of o6run to break:¢
1989) upgrading to 20MW 22 3MW turbines

A International market for used turbines and turbine components

Breakdown Decrease
efficiency/increase

, _ Modern technology
Australian perspective

A Australia has fewer legacy wind farms than developed markets including the United Old turbines costs as wind farms
States and Europe. occupying prime Actual or potential age, non -

A Given the age of Australiads current renewab SGUSSICSIVESIIS breakdown of plant scheduled
guidance is silent on the process or requirements. opportunity to reducing maintenance costs

better capitalise

. o L o availability can increase
A However, there is a cohort of aging wind farms which will be confronting this issue

over the coming years, including:
End of service
life/warranty period

Regulatory issues Strategic

with existing project management
Addressed with Important to
repowering with commence
smaller, optimised strategic project
project management early
configuration in operational life

A Approximately 16 projects will be older than 15 years by 2020; and

A As many as 55 will be older than 15 years by 2030.

Risk of units coming
out of warranty

Source: Corrs Chambers Westgarth
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A 2016 saw a number of transactions for development and

operating wind farms, representing AU$914 million of Domestic wind farm transactionmultiples (AUSEV/MW)

investments across 737MW of generation capacity in New -
South Wales, Victoria and South Australia.

Low
multiple: Mt
Emerald

A there is over 1GW of high -profile khaki -stage projects currently L greenfield
project

) . ; i oW Median Hi

in the market which are expected to close in the coming

months with over 80% of that generation capacity located in EV/MW [AUS million) (QLD)
Victoria alone

A The emergence of a strong khaki  -field market is in part in
response to the slew of capital pledges over the past 18 months
from the likes of experienced renewables investors such as
Palisade, AGL and the CEFC as well as new market entrants - 0.50 1.00 1.50 2.00 2.50 3.00
including QIC. Collectively, these investors have earmarked a
AU$4 billion to invest in domestic renewable energy projects.

Domestic wind farm transaction data

A Anecdotally, financial investors who previously would only N
invest in brownfield projects are coming up the risk curve and Low
are evaluating development risk within their portfolios.

Median

High

Deal value {AU$ million)

A 2017 calendar year has seen new trends emerging:

A Greenfield Ararat and Stockyard Hill wind farms came
to market underpinned by offtake agreements (ACT Capacity (MW)
Govt. and Origin  Energy respectively) which by virtue
sets in place a reverse auction for the  project.
Go |l dwi acduisgion of Stockyard Hill set a record
low PPA price for wind in Australia at $55/ MWh. ) 100 200 300 400 500 600

A Energy retailers are becoming increasingly creative Over $5 billion funds committed to renewablesin 2016
with the structure of offtake agreements. Greenfield
Lincoln Gap (SA) and Glen Innes (NSW) wind farm

projects secured LGC -only PPAds with ERM Power as
compared with tradiofffakenal obundl ed¢ m Palisade/CEFC ($1b)
agreements.
B CEFC/ARENA ($1b)
m Lighthouse ($100m)
® Impact Investment Group ($100m)
\\ m AGL Energy/QIC ($3b)
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Cost of capital
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Key points

A The figure to the |l eft shows asset |
(gearing, D/ V) combine to determine
A Equity risk (aAaEquity) increases sha

50%. Although infrastructure assets typically have low asset risk
(aAsset), some are highly geared, r

(aEquity

A The data in the figure (left) is taken from Peloton Group company
valuations of unlisted wind farm valuations over the last 10 years.

A SA wind farm 1 is a highly contracted seasoned asset with an
offtake agreement with an investment  -grade counterparty which
is more reflective of a bond  -like cashflows (hence | ow aAss
gearing and low equity risk).

A WA wind farm is a recently commissioned project with limited
operating data. The project is a shorter offtake agreement than
SA wind farm 1 and operates in the islanded WA network and thus
hi gher aAsset.

A VIC wind farm is a seasoned asset nearing the end of its
contracted offtake period. The low gearing on the project reflects
the project nearing the end of its operating life and as such has a
lesser impact on equity risk.
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