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A DIAGRAMATIC SNAPSHOT

Snowy 2.0 loses 40% of energy stored – far more than other storage options (Fig. 3)
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Snowy Hydro earth-moving equipment turning
Kosciuszko National Park into a massive
construction site (January 2020).
A third of the Park has recently been burnt. Now
is a critical time for nurturing and recovery, not
inflicting further human-induced damage over
thousands of hectares.
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SUMMARY
The Snowy 2.0 pumped hydro-electric storage project has been promoted as the best option for
providing energy storage for the National Electricity Market (NEM). Neither at the time of its
announcement (15 March 20171) nor over the ensuing 3 years has there been an independent,
expert assessment of the project and its claimed benefits, nor of alternative energy storage options.
NPA issued an earlier Paper, ‘Snowy 2.0 doesn’t stack up’2, addressing the lack of an overall plan,
premature approval, ever-escalating cost, massive environmental impact, overstated benefits and
lack of consideration of alternatives. This latest Paper focusses on the claimed benefits.
Australia’s environmental planning process is underpinned by the principle of Ecologically
Sustainable Development3 (ESD), requiring “the effective integration of economic, environmental,
social and equity considerations in decision-making processes”. The benefits of a project must
outweigh its costs:
•

with respect to environmental costs, the Environmental Impact Statements (EISs) for Snowy
2.0 describe the devastating and unprecedented damage that would be inflicted on the
irreplaceable alpine ecosystems and species of Kosciuszko National Park

•

on the other side of the ESD ledger, this Paper concludes that the claimed benefits are
overstated, in several instances false, and well short of outweighing the costs

It is well time for the Commonwealth and NSW Governments to establish an independent expert
Review Panel to rigorously assess Snowy 2.0 and alternative energy storage options. NPA is
confident that such a Review would conclusively determine that the project is unviable, inferior to
alternative energy storage options and that environmental approval should be refused.

The claimed benefits of Snowy 2.0
Snowy Hydro Ltd ‘justifies’ Snowy 2.0 on the basis of ten key benefits4:
1.
2.
3.

4.

“Snowy 2.0 provides low emission on-demand energy and will underpin the continued
decarbonisation of the economy”
“Snowy 2.0 provides deep storages to allow more flexibility to respond to seasonal variability
when compared to other VRE and batteries”
“Snowy 2.0, being a closed system, can move water between reservoirs and not rely on
natural inflows that may vary seasonally, offering valuable seasonal storage and insurance
against drought risk. This is because Snowy 2.0’s pumping capabilities work in a ‘closed’
system - water is recycled between the two dams so the same water can be used to generate
power more than once, making the most of available water”
“Snowy 2.0 will have the capability to run for over seven days continuously before it needs to
be ‘recharged’. By comparison, small and large-scale batteries have limited storage (typically
one to four hours)”

1

“Securing Australia’s Energy Future with Snowy Mountains 2.0”. Press Release by Prime Minister Malcolm
Turnbull, 16 March 2017 https://www.malcolmturnbull.com.au/media/securing-australias-energy-future-withsnowy-mountains-2.0
2
“Snowy 2.0 doesn’t stack up” NPA 15 October 2019 https://npansw.org/wpcontent/uploads/2019/10/191014-Snowy-2.0-doesnt-stack-up-FINAL.pdf
3
“What is ecologically sustainable development?” NSW EDO
https://www.edonsw.org.au/hys_what_is_ecologically_sustainable_development
4
The key benefits have been stated in various ways in Snowy 2.0 documents. The first six claims are direct
quotes from the most recent EIS (Exploratory Works Modification 2).
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5.

“Snowy 2.0 will improve the overall efficiency of the National Electricity Market (NEM) by
absorbing and storing excess energy from the system at times of excess demand (through
pumping) and generate at the critical times of peak times”
6. “Snowy 2.0 has a 100-year design life and will generate power for the generations to come”
7. “Snowy 2.0 is ideally located between the two major load centres - Sydney and Melbourne”
8. “Snowy 2.0 will provide energy storage at least cost”
9. “Snowy 2.0 will reduce electricity prices”
10. “Snowy 2.0 has market benefits of $4.4 - $6.8 billion, being more than its cost”

NPA contends that each of the ten claimed benefits are overstated or false
Our reasons for reaching this conclusion are summarised below. A more detailed evaluation of each
claim is provided later in the Paper.
1. Provides low emission energy and underpins decarbonisation?
To state the fundamental though often overlooked fact, pumped hydro is a net consumer of energy.
Snowy 2.0 will not be a net ‘provider’ or generator of energy. Before being able to generate energy,
Snowy 2.0 must first pump water uphill, consuming considerably more energy from external
generators than later provided.
Snowy 2.0 will consume 40% of the energy it recycles after accounting for losses in pumping/
generation (~25%) and transmission/distribution (~10% each way) - akin to investing at an interest
rate of minus 40%. The losses incurred by Snowy 2.0 are higher than other pumped hydro schemes,
due to its very long tunnel between reservoirs, and are far higher than other forms of storage. For
example, batteries located at consumer premises with roof-top solar PV cells, incur a cyclic loss of
less than 10% - one-quarter that of Snowy 2.0.
For at least the next decade or so most of Snowy 2.0’s pumping electricity will be supplied by fossil
fuel generators. Perversely, Snowy 2.0 will result in an increase, not decrease, in both fossil fuel
generation and greenhouse gas (GHG) emissions, and potentially extend the life of coal-fired
generators. During this period Snowy 2.0 will effectively be a coal-powered storage, despite water
turning the turbines – it will be providing high emission energy, not ‘low emission energy’.
NPA estimates that Snowy 2.0 will incur over 6 million tonnes of CO2-equivalents for its construction,
plus up to 5 million tonnes per year for operations, totalling 50 million tonnes by 2035. To put these
figures in context, 1 million tonnes of CO2-e is equivalent to the annual emissions of 440,000
vehicles. By contrast, energy storage connected to solar/wind farms or consumer’s premises with
solar cells incurs zero GHG emissions from operations, as it collects renewable energy directly.
It is somewhat of a stretch to claim that Snowy 2.0 ‘provides low emission energy and underpins
decarbonisation’. Snowy 2.0 will be a coal-powered storage for a decade or so, incurring tens of
millions of tonnes of greenhouse gas emissions, and will always lose 40% of energy stored.
2. Provides deep storages?
Snowy 2.0 does provide relatively ‘deep storages’. But NPA contends that these storages and
associated generation capability would rarely be called upon in full, certainly not for the next two
decades. Snowy 2.0’s Feasibility Study states that “in any given year prior to 2040, the Project will be
operated at full capacity [i.e. 2,000 MW] for less than 87 hours/year”.
It is anticipated that Snowy 2.0‘s usual operation would be to pump and generate over a few hours
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on some days, extending beyond that only occasionally. It is unlikely that Snowy 2.0’s ‘deep
storages’ would provide significant additional practical value or commercial return compared to a
smaller storage capacity.
Also, it is noted that the active storage volume of Tantangara Reservoir, on which the claimed 350
GWh of energy capacity is derived (240 GL in 1960), will be about 10% less due to sedimentation,
dumping excavated spoil and operating headspace.
3. Seasonal storage and closed system capacity?
It seems problematic that Snowy 2.0 would be operated as a seasonal storage. But even if the
claimed capacity of Snowy 2.0 (350 GWh) were transferred from one season to another, this equals
just 0.8% of the quarterly NEM demand (45,000 GWh).
Snowy 2.0 is not really a ‘closed system’ as claimed, as it needs to be integrated within the existing
Tumut Scheme. Talbingo Reservoir (Snowy 2.0’s lower reservoir) is normally kept full to provide
maximum capacity as the head reservoir for Tumut 3 pumped hydro station. Also, Talbingo has only
two-thirds the active storage volume of Tantangara Reservoir (160 GL versus 240 GL). Put simply,
Tantangara’s water won’t fit in Talbingo. The excess would be ‘lost’ downstream from Snowy 2.0
into Blowering Dam and not be able to be recycled.
Snowy 2.0’s ‘closed system capacity’, based on the ‘water recycled between the two dams so the
same water can be used to generate power more than once’, is between about 45 and 230 GWh,
depending on the operating regime of Talbingo Reservoir. If Talbingo continues to be kept full, the
closed system capacity is toward the lower end of the range – i.e. 45 GWh, equating to 23 hours (1
day) generation at 2,000 MW.
4. 7 days storage?
Snowy 2.0 could run for 7 days at 2,000 MW, provided Tantangara Reservoir started full and space
was available in downstream storages. However, projections show Tantangara being only half full
on average (i.e. 175 GWh capacity), with minimal storage during mid-winter/early-spring.
Snowy 2.0 could be limited to its closed system capacity during extended droughts and to zero in
wet years when water discharges to Blowering are prevented to minimise downstream flooding.
Also, Snowy 2.0’s output will be constrained when the transmission capacity is limited, for example
during bushfires, heatwaves and major storms, as recently experienced.
Most significantly, it would typically take three months or more to recharge Tantangara by pumping,
due the restricted replenishment flow rate into Talbingo from Eucumbene Dam and limitations in
economic opportunities to purchase cheap power for pumping. In reality, generating 350 GWh, if it
ever occurred, would be a ‘once-a-season-shot’. Recharging would require 470 GWh of pumping
energy, incurring a cyclic loss of 120 GWh (plus transmission losses of a further 80 GWh).
5. Improve efficiency of NEM?
Like any energy storage, Snowy 2.0 would pump (store) when electricity prices are cheap and
generate when prices are high. What distinguishes Snowy 2.0 is its large losses, which actually
decrease, not improve, the efficiency of the NEM.
If Snowy 2.0 is commissioned in 2024/25 as scheduled and provides all new pumped hydro
generation till 2029, rather than any contributions from Tumut 3 and Shoalhaven pumped hydro
stations, it would constitute only 0.1% rising to 0.5% of the NEM demand over that period.
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6.

100-year life, generating for future generations?

Snowy 2.0 should have a 100-year life, but will it ‘generate power for future generations’?
Contrary to Snowy Hydro statements that Snowy 2.0 is needed today, it cannot be justified till the
1,800 MW Tumut 3 pumped hydro station is operating at full capacity. Over the past decade Tumut
3 has pumped on average for only 280 hours/year (i.e. 3% of the year).
Snowy 2.0 is modelled and presented as a stand-alone facility, rather than as an integrated
component of the existing Snowy Scheme, and it is inappropriately assumed that Snowy 2.0 will
displace Tumut 3 pumped hydro station. As well as ‘competition’ from Tumut 3 and other far more
efficient energy storages, Snowy 2.0 needs to sell electricity at nearly twice the pumping purchase
price just to cover its losses.
NPA contends that the modelling of Snowy 2.0 substantially overstates its use, a view supported by
the recently published AEMO Integrated System Plan (ISP), which indicated that Snowy 2.0 (or its
equivalent) is not required till 2029 and will generate minimal energy till the next decade. Expert
analysts predict that Snowy 2.0 will rarely be economic to run.
Snowy 2.0 stands against the trend away from large power stations towards a decentralised NEM of
multiple generation sources and storages, particularly at consumer premises.
Who can foresee what technological advances will evolve over the coming decades that could
render Snowy 2.0 totally redundant well before its 100-year life, especially with its large losses and
distance from major loads?
7. Ideally located?
Contrary to Snowy Hydro’s assertion, Snowy 2.0 is in the worst possible location.
The best location for storage, to minimise network losses and constraints, is at a renewable
generator or load centre. Snowy 2.0 is many 100’s kms away from both the sources of pumping
energy and the major load centres of Sydney and Melbourne. The recent bushfires have clearly
demonstrated the risk of transmission constraints for the Snowy Scheme.
The grid will require augmentation costing $billions to transmit 2,000 MW to and from Snowy 2.0, as
it will constitute the largest single load ever to be added and the largest generator for 35 years.
Most importantly, Snowy 2.0 is in the worst possible location from an environmental perspective,
incurring permanent damage over large areas of Kosciuszko National Park.
8. Least-cost energy storage?
Snowy Hydro has not analysed alternative energy storage options, as would be expected for a multibillion-dollar project by a Government Corporation and as is required by the Environmental Planning
and Assessment Regulation 2000. Snowy Hydro has failed to demonstrate that Snowy 2.0 ‘will
provide energy storage at least cost’.
The initial $2 billion cost estimate of Snowy 2.0 doubled to $3.8 to $4.5 billion (Feasibility Study) and
rose again with the awarding of a $5.1 billion contract. Snowy Hydro continue to assert that the cost
will not exceed $4.5 billion (even though that figure excludes certain costs such as financing). NPA
estimates the full project cost, including transmission, will reach $10 billion. Irrespective of whether
Snowy 2.0 is required to contribute to the infrastructure needed to transmit 2,000 MW to and from
Snowy 2.0, that cost is ultimately borne by electricity consumers and hence an appropriate portion
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should be regarded as attributable to the Snowy 2.0 project when assessing its merits.
Compared to typical new pumped hydro schemes, Snowy 2.0 is five times the cost for power
generation and a similar cost for energy capacity. By way of comparison, Snowy 2.0 is seven times
the cost/kW of the 100 MW Tesla battery in Hornsdale, South Australia.
If Snowy 2.0 is not needed till 2029 this will significantly impact the financial projections and
viability. Finally, there should be no need for the $1.38 billion taxpayer-funded equity injection/
subsidy for a project that is supposedly economic, especially as any subsidy provides an unfair
advantage against competitors in the NEM.
9. Reduce electricity prices?
Snowy 2.0 will push prices up, not down.
According to a Snowy Hydro Report, Snowy 2.0 will lower NSW spot prices for only 3 of the 22 years
from 2026 to 2047. Prices are predicted to be similar from 2028 to 2033, but higher for every year
thereafter. Also, this analysis does not include the cost impact of additional transmission
attributable to Snowy 2.0, which will ultimately be passed on to consumers.
10. Market benefit of $4.4 - $6.8 billion, being more than its cost?
The estimated market benefit of Snowy 2.0 is $4.3 - $6.6 billion, not $4.4 - $6.8 billion. Snowy Hydro
have improperly claimed a higher benefit range that includes construction of Snowy 3.0 and raising
Tantangara Dam, neither of which are part of the Snowy 2.0 project.
Analysts have questioned the assumptions in the report. The latest AEMO forecast will mean either
Snowy 2.0 will be idle for its first 5 years or it will cannibalise Tumut 3. Either way, Snowy 2.0 will
not generate the previously estimated net revenues in its first years of operation, reducing both its
financial viability and market benefit.
Even applying Snowy Hydro’s own estimates, a market benefit of $4.3 - 6.6 billion is approximately
equal to the cost of the project ($5.1+ billion, excluding transmission). If NPA’s $10 billion cost
estimate is correct and the market benefit of Snowy 2.0 is inflated, the project will cost at least twice
its market benefit.

A comprehensive, independent review of Snowy 2.0 is essential and well overdue
NPA fully supports renewable energy and the need for energy storage, but not Snowy 2.0. If
constructed, Snowy 2.0 would:
i)
lose 40% of the energy it stores, far more than other energy storages
ii)
be powered by coal for the next decade or so, not renewable energy
iii)
incur millions of tonnes of greenhouse gas emissions during construction and operation
iv)

not have the energy storage capacity claimed; and take 3+ months to recharge from empty

v)
vi)

not be required till 2029 (or at all, as there are other better alternatives)
need major transmission upgrades and incur sizeable network losses due to its remote
location
be dispatched after competitors, due to their lower losses and greater flexibility
push electricity prices up, not down
be uneconomic, costing far more than its estimate of $3.8 - $4.5 billion
deliver market benefits less than half its cost

vii)
viii)
ix)
x)
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xi)

leave a legacy of extensive permanent damage to Kosciuszko National Park

Such concerns have been expressed by industry experts ever since Snowy 2.0 was announced. As
information has been revealed over the ensuing 3 years, the serious shortcomings of Snowy 2.0 have
become more evident and alarming.
It is now manifestly clear that Snowy 2.0 is not as it has been portrayed.
Snowy Hydro has not produced a wholistic, comprehensive assessment of Snowy 2.0 or an
evaluation of alternatives. Information has been eked out over a two-year, multi-stage EIS process.
The Exploratory Works EIS was released in July 2018 with two subsequent modifications in June and
October 2019, the Segment Factory EIS was released in September 2019, the Main Works EIS was
released in September 2019, and the Transmission Line EIS has yet to be released.
Snowy 2.0 has not been subjected to comprehensive and periodic check-point reviews by
independent expert engineering, power systems, economic or environmental analysts. This is
standard practice for $multi-billion projects, particularly for a Government Corporation where it is
the Australian community that bears the risks.
It is well time to pause and undertake a comprehensive, independent review.
Snowy Hydro will no doubt object, citing construction delays and increased costs. Such objections
must not dissuade the Commonwealth and State Governments from their obligations to ensure the
project stacks up. Snowy Hydro would have been aware of the risk of commencing construction and
procuring equipment well before releasing details of the project and exhibiting the EISs for the Main
Works and Transmission Lines.
There is no need to hastily proceed with Snowy 2.0 on the pretext it is urgently required and is the
only option for energy storage. There is ample time to properly consider alternatives, of which there
are many, and develop a long-term plan of action before Snowy 2.0 or alternate storage is required
(2029). It will be far better in the long run to properly assess Snowy 2.0 now (for the first time),
focus on better storage alternatives, avoid wasting $billions and avert millions of tonnes of GHG
emissions than to continue because of sunk costs.
Finally, and most importantly, aside from the compelling operational, GHG and economic concerns,
there is the spectre of Snowy 2.0 permanently damaging thousands of hectares of Kosciuszko
National Park. It would be tragic if Snowy 2.0 were approved on the basis of overstated claims that
were never tested and later proven to be false.

Recommendation
It is recommended that:
“The Commonwealth and NSW governments, in collaboration with the Commonwealth Chief
Scientist, the NSW Chief Scientist & Engineer and appropriate industry experts,
undertake a comprehensive review of Snowy 2.0 and alternative energy storage schemes”
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DETAILED RESPONSE TO THE TEN CLAIMED BENEFITS OF SNOWY 2.0
1. “Snowy 2.0 provides low emission on-demand energy and will underpin the
continued decarbonisation of the economy”
1.1.

Snowy 2.0 pumped storage is a net load, not a net generator

A fundamental though often overlooked fact is that all energy storage schemes are not net
generators of energy, but net consumers of energy. Whilst Snowy 2.0 will provide ‘on-demand
energy’, to be able to generate that energy it needs to have first consumed considerably more
energy to pump water up to Tantangara Reservoir. This is unlike hydro power stations that simply
generate electricity as water flows downhill.
Snowy 2.0 adds to the load of the NEM, and proportionately more than other energy storage
schemes due to its excessive losses, as outlined below.

1.2.

Snowy 2.0 loses 25% in the pumping/generation cycle

The performance of pumped-storage schemes is expressed by the ‘round-trip efficiency’ (RTE)5 of
the pumping/generation cycle:
“For the purposes of the [Snowy 2.0 Feasibility] Study, round-trip efficiency has been defined as:
RTE = (energy gained during generation)/ (energy required for pumping)
The hydraulic head losses from the waterway conduit were combined with the losses due to
plant efficiencies (e.g. generator efficiency of 98.5%) to calculate the energy gained during
generation and the energy required for pumping. These are combined in the above equation to
obtain the round-trip efficiency.
The base case achieves the round-trip efficiency target at 1,000 MW output with a value of
75.5%, which is estimated to marginally decrease to 74.5% at end of the design life. At full
design capacity (2,000 MW), a round-trip efficiency of 67% is obtained at minimum gross head;
this may drop over the design life of the Facilities to 63%.”
The subsequent Final Investment Decision (FID) Valuation Business Case6 assumes “An RTE range
from 72% to 78% for pumped-hydro that is a function of electro-mechanical and hydraulic efficiency”.
The actual RTE range of the plant to be installed is unknown, though a Snowy Hydro executive
recently stated7 that the loss would be “about 25 per cent; worst case”.
Experts have questioned whether Snowy 2.0’s RTE will actually be as high as 75%, particularly as it
should be at the lower end of the range for typical pumped hydro stations of 70-80%8 largely due to
high friction losses from water flows through such long tunnels (Section 8.10) and the use of
reversible, rather than separate, turbines for pumping and generation modes.

5

“Snowy 2.0 Feasibility Study Facilities Report V2 09” December 2017 https://www.snowyhydro.com.au/ourscheme/snowy20/snowy-2-0-feasibility-study/
6
“Snowy Hydro FID Reports” December 2018 https://www.snowyhydro.com.au/our-scheme/snowy20/fid/)
7
“Senate Estimates Environment and Energy page 43” 21 October 2019
https://www.aph.gov.au/Parliamentary_Business/Hansard/Estimates_Transcript_Schedule
8
“A Brief Appraisal of the Potential of Pumped Storage in NSW” MS Phillips, WL Peirson and RJ Cox June 2013
https://www.nccarf.edu.au/settlements-infrastructure/sites/www.nccarf.edu.au.settlementsinfrastructure/files/Discussion%20Paper%20Z%20Final.pdf
“Pumped-storage hydroelectricity” https://en.wikipedia.org/wiki/Pumped-storage_hydroelectricity
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For simplicity and to avoid any criticism of bias this Paper adopts the Snowy Hydro RTE estimate of
75%, noting that the actual efficiency varies over the operating range of the generators/pumps and
will decline over time.
Applying a RTE of 75% means that for every 100 units of electricity used to pump water up to
Tantangara Reservoir, only 75 units will be generated when that water flows back down through the
turbine generators to Talbingo Reservoir – i.e. 25 units are consumed/ lost in the cycle.
Every hour that Snowy 2.0 generates will require approximately 1.3 hours of pumping (at the same
capacity) to replenish the water used [100/75=1.33].

1.3.

Network losses bring the total loss to 40%

As well as having a ‘round-trip’ loss of approximately 25% within the pumping/ generation cycle,
there are also losses in transmitting electricity to and from Snowy 2.0, plus further losses within the
distribution system, typically 10% each-way9:
“As electricity flows through the transmission and distribution networks, energy is lost due to
electrical resistance and the heating of conductors. The losses are equivalent to
approximately 10% of the total electricity transported between power stations and market
customers”.
Snowy 2.0’s actual network losses (each-way) may well vary from that average figure of 10% and
Snowy Hydro should provide such an estimate.
The total loss of Snowy 2.0 pumped storage operation on an overall system basis will be
approximately 40% [100-100x0.9x0.75x0.9=39]. See Figure 2 for more detail. For every unit of
electricity produced elsewhere and sent to Snowy 2.0 for pumping, only 60% will be delivered to the
consumer - akin to investing at an interest rate of minus 40%.
Putting it the other way around, 170 units of electricity is required for Snowy 2.0 to provide 100
units to a consumer.
3000

applying Snowy Hydro
Generation Forecast
2000

applying AEMO
Generation Forecast

1000

GWh
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Figure 1 – Forecast Snowy 2.0 annual losses

9

“Loss Factors and Regional Boundaries”. Australian Energy Market Operator
https://www.aemo.com.au/Electricity/National-Electricity-Market-NEM/Security-and-reliability/Loss-factorand-regional-boundaries
Page 13 of 52

Snowy 2.0’s 40% loss applies irrespective of the source of pumping energy, whether from renewable
or fossil fuel generators, and it applies forever – in fact the loss gets larger as the plant ages.
The amount of energy lost will vary depending on the usage of Snowy 2.0. Figure 1 shows losses of
some thousands of GWh per year, based on the generation level forecast by Snowy Hydro and by
AEMO (see Section 6.10).

1.4.

Snowy 2.0 loses four times more energy than RTPV and batteries

Snowy 2.0’s losses, as well as being higher than typical pumped hydro schemes (Section 1.2), are
also considerably higher than other forms of storage.
For example, the latest batteries are over 90% efficient, with further improvements in efficiency,
cost and capacity anticipated. And they can be located at load centres, thereby avoiding both
transmission and distribution network losses when there are renewable generators nearby, such as
roof-top photovoltaics (RTPV) on consumer premises.
Figure 2 provides an indicative comparison of the overall losses of Snowy 2.0 compared to batteries.
The total energy loss on an overall system basis of Snowy 2.0 is twice that of large stand-alone
batteries connected to the grid near a load centre (18%) and four times that of batteries at
consumer premises with RTPV (9%).
Energy Storage

Source of stored
energy

Network
loss from
source

Storage
loss

Network
loss to
load

Overall
loss

Snowy 2.0

RTPV

10%

25%

10%

39%

Snowy 2.0

Solar/Wind Farm
or coal-fired
power station

5%

25%

10%

36%

Battery connected to
Solar/Wind farm

Solar/Wind Farm

0%

9%

10%

18%

Battery on grid
adjacent to load centre

Solar/Wind Farm
or RTPV

5%

9%

5%

18%

Battery at consumer
premises with RTPV

RTPV

0%

9%

0%

9%

Overall loss (%) = 100 – (100-Network loss from source) x (100-Storage loss) x (100-Network loss to load)
RTPV = Roof Top Photo Voltaic (power)

Figure 2 - Indicative losses of Snowy 2.0 compared to batteries (NPA)
Batteries linked to RTPV have other advantages, including:
•

reduced need for additional transmission

•

reduced need for additional distribution, though control systems will need augmentation to
provide for two-way flows

•

enhanced reliability, through a distributed network of small generators and storage rather
than a concentration of large power stations and storages – “more (smaller) eggs in the
basket”

•

incremental scalability, rather than large amounts at one time (e.g. 2,000 MW)
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•

faster installation – months versus years for pumped hydro

•

consumers will become more self-sufficient and in control of their electricity usage

•

financial benefits to consumers in avoiding high peak prices

In coming years battery costs are expected to markedly reduce, and efficiency and capacity to
further improve, boosting their competitiveness with pumped hydro.
The difference between Snowy 2.0 storage losses and RTPV at consumer premises is more starkly
illustrated in Figure 3.

Figure 3 - Snowy 2.0 losses compared to batteries with RTPV at consumer premises (NPA)
A promising future development will be the rise in electric vehicles, as EV batteries provide a readymade home storage option at almost no additional cost. Whenever the EV is plugged in it can both
store energy, when cheap, and potentially provide energy to the premises, when expensive. EV
storage capacities of typically 50 kWh are many times that of residential batteries and could power a
home for several days. Though the impact of additional cycling on battery life may limit usage.
Another form of “storing” energy is shifting consumption (like water heating) into periods of high
RTPV output. The associated load reduction in low RTPV periods is equivalent to increasing off-site
generation at those times. Shifting consumption incurs minimal losses and cost.
No doubt energy storage will be provided by a variety of methods. The crucial point is that Snowy
2.0 has very large losses and hence would be amongst the last storage to be utilised (Section 6.13).

1.5.

Snowy 2.0 will be a fossil fuel storage for the next decade or so

A further fundamental though often overlooked fact is that whilst water is the ‘medium’ for storing
and generating energy, it is the energy used for pumping that water uphill that actually powers the
storage process.
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For the next decade or so, Snowy 2.0 pumping energy will come almost exclusively from coal, not
renewable energy. And it’s not ‘unused coal’ as stated by Snowy Hydro10, it is additional coal to that
which would otherwise be used.
As Snowy 2.0 pumping requires more generation than would otherwise be the case, pumping
effectively triggers the dispatch, or greater production, of the marginal (highest priced) generator in
the dispatch order to provide that energy. Fossil fuel generators have non-zero production costs and
so will almost always be higher up the dispatch order than zero marginal cost renewable generators.
Thus, whenever any fossil fuel generator (coal, gas or diesel) is producing above its minimum
generation level at the same time that Snowy 2.0 is pumping, Snowy 2.0 is using fossil fuel
production, not renewable energy.
Some might suggest that one should consider the average emission intensity to determine the
greenhouse gases associated with Snowy 2.0 pumping. But, as explained in a Victoria Energy Policy
Centre article11, Snowy 2.0 does not avoid average emissions when not pumping, it avoids marginal
emissions:
“Leaving all other factors unchanged, it is the marginal change in emissions that determines the
emissions when Snowy 2.0 pumps. The question to ask yourself is this: which generator would
be turned down if Snowy 2.0 did not buy electricity to pump water uphill?”
The expected daily operation of Snowy 2.0 during its initial years is illustrated in Figure 4 (from the
Main Works EIS):
• pumping occurs from around 2 am to 5 am – “when demand is low, water is pumped into
the upper reservoir using cheaper energy and stored”
•

generation occurs from around 5 pm to 8 pm – “when demand is high, water is released
from the upper reservoir, generating energy”

It would have been more correct to state that pumped hydro stations pump when electricity is
cheap and generate when the price is high, rather than referring to the level of demand as the
determinant.
Electricity in the early hours of the morning is currently supplied mainly from coal-fired base load
plant. This pattern is expected to change with pumping during daylight hours becoming more
common. But coal-fired plant will invariably be the marginal generator at such times of pumping till
the mid-late 2030’s when most coal-fired generators will have been retired.
Figure 4 corrects previous depictions of Snowy 2.0 operations from 2024-25 (straight after
commissioning) of pumping during daylight hours and generating at night (see NPA Paper).

10

“Snowy 2.0 would utilise otherwise unused low-cost generation (unused coal and VRE) and provide
dispatchable and firm capacity … there is very significant coal-fired generation capacity out to 2047”. Snowy
2.0 Segment Factory EIS Vol 1, September 2019
11
“Snowy 2.0 will reduce greenhouse gas emissions in Australia: truth or lie?” Assoc Professor Bruce
Mountain, Director Victoria Energy Policy Centre. December 2019 https://www.vepc.org.au/post/will-snowyhydro-2-0-reduce-greenhouse-gas-emissions-in-australia-truth-or-lie
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Figure 4 - Daily demand profile and Snowy 2.0 operation (Snowy 2.0 Main Works EIS)
So, for the next decade or so Snowy 2.0 will not “provide low emission energy”, as claimed – just the
opposite. Snowy 2.0 will effectively be a coal-powered storage, despite water turning the turbines.
Perversely this will result in an increase in fossil fuel generation and greenhouse gas emissions and
potentially will extend the life of coal-fired generators.
It is only after all coal-fired generation has been retired that Snowy 2.0 could claim to be using
renewable energy as its source of energy for pumping and being a zero-emission storage. Though
there may be occasional periods when the marginal generator is gas-fired and Snowy 2.0 still stores
fossil fuel energy.

1.6.

Snowy 2.0 incurs enormous emissions, more than any other energy storage

Snowy 2.0 is a massive project requiring substantial energy and materials in its construction. Most
of the energy involved is derived from fossil fuels (coal, gas, petroleum), resulting in greenhouse gas
(GHG) emissions from:
• diesel for the temporary power station at Lobs Hole
• electricity to power three tunnel boring machines and other services
• transportation of materials and plant
• lining the 10 m diameter, 27 km long tunnel with concrete/steel
• equipment and materials
• construction of roads, transmission lines, structures etc
The GHG emissions for the construction phase of Snowy 2.0 have been partially addressed in each of
the five EISs to date (the Transmission Line EIS is yet to be released). However, differing
methodologies have been applied and, in many instances, only annual figures provided. There are
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no detailed calculations, nor a total GHG emission figure, as of course there should be. Independent
analysis12 has estimated the GHG emissions included in the Snowy 2.0 EIS’s (to date) to total about
2.7 million tonnes of CO2-equivalents.
However, that analysis also revealed numerous components missing in this assessment, including
the concrete and steel lining of the tunnel, lining of the power station cavern and manufacture of
equipment, such as the tunnel boring machines, earth-moving plant, mechanical and electrical
equipment, including transmission lines. The analysis estimates the GHG emissions from
construction of Snowy 2.0 to be at least 6 million tonnes of CO2-e.
Snowy Hydro has not provided an assessment of Snowy 2.0’s operational GHG emissions. Such
emissions will be substantial due to the use of coal-fired power for pumping in its initial years of
operation, plus network losses.
NPA estimates Snowy 2.0’s annual emissions to be about 4 million tonnes of CO2-e in 2030 rising to
over 5 million tonnes in 2035, based on Snowy Hydro’s estimated pumping loads (Section 6.10) and
an ‘emission factor’ for NSW black coal-fired power stations of 910 kg/MWh13.
This brings the total emissions from Snowy 2.0’s construction and first decade of operation to be of
the order of 50 million tonnes (Figure 5).
50,000,000
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Snowy Hydro
pumping forecast

40,000,000

30,000,000

construction operation

20,000,000
CO2-e
tonnes
10,000,000

applying AEMO
pumping forecast
0

Figure 5 – Snowy 2.0 cumulative greenhouse gas emissions (NPA)
The emissions are less if AEMO’s lower estimates for pumping are applied (Section 6.9), but still total
over 20 million tonnes from construction and the first 10 years of operation.
To put these figures in context, 1 million tonnes of CO2-e is equivalent to the annual emission of
12

“Integrating sustainability analysis into future infrastructure planning: a case study on Snowy 2.0” February
2020 Rusty Langdon (yet to be published)
13
“Scenarios, inputs, assumptions, methodologies and guidelines – 2019 Input and Assumptions workbook
v1.3” AEMO 12 December 2019 https://www.aemo.com.au/consultations/current-and-closedconsultations/2020-planning-and-forecasting-consultation-on-scenarios-inputs-and-assumptions
Average ‘Emission Factor’ (Column X) of Bayswater (912.64), Eraring (910.14), Mount Piper (908.52) and Vales
Point B (908.31) is 909.9 kg/MWh
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440,000 vehicles14. (It will be even more vehicles in future years as car emissions improve).
In stark contrast, energy storage connected to solar/wind farms or consumer’s solar cells or wind
turbines (i.e. ‘behind-the-meter’) incur zero GHG emissions from operation, as such storages collect
renewable energy directly.
Not until Snowy 2.0 only stores renewable energy will it attain zero GHG emissions and ‘provide low
emission energy’, then becoming equivalent to other energy storages directly connected to
renewable generators.
Even then Snowy 2.0 will still lose 40% of the energy stored.

14

“Carbon Dioxide Emissions Intensity for New Australian Light Vehicles 2018” National Transport Commission.
https://www.ntc.gov.au/sites/default/files/assets/files/Carbon%20dioxide%20emissions%20intensity%20for%
20new%20Australian%20light%20vehicles%202018.pdf
“Survey of Motor Vehicle Use, Australia, 12 months ended 30 June 2018” Australian Bureau of Statistics
https://www.abs.gov.au/ausstats/abs@.nsf/mf/9208.0
New passenger vehicles emit an average of 2.28 tonnes of CO2 per year (12,600 kms/year @ 181 g/km)
1Mt CO2 = 1,000,000/2.28 = 438,000 vehicles
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2. “Snowy 2.0 provides deep storages to allow more flexibility to respond to seasonal
variability when compared to other VRE and batteries”
The Main Works EIS and most other Snowy 2.0 documents state that:
“Snowy 2.0 will increase the generation capacity of the Snowy Scheme by almost 50%, providing
an additional 2,000 megawatts generating capacity, and making approximately 350,000
megawatt hours (175 hours of energy storage) available to the National Electricity Market.”
Snowy 2.0 does have relatively ‘deep storages’ but …

2.1. Snowy 2.0 is unlikely to generate 2,000 MW for 175 hours, at least for 20 years
No information or analysis has been provided on how often a situation might arise in the NEM
where Snowy 2.0 would be called upon to generate continuously at 2,000 MW for 175 hours (7
days).
Energy experts contend that it is a capability that would probably never be called upon to deliver in
full, certainly not for a few decades and then rarely, if ever. It is anticipated that Snowy 2.0‘s usual
operation would be to pump and generate over a few hours on some days, extending beyond that
only occasionally.
Further evidence of the limited generation expectations of Snowy 2.0 is provided in the Feasibility
Study modelling15 ”which shows that in any given year prior to 2040, the Project will be operated at
full capacity for less than 87 hours per year”.
Whilst Snowy 2.0 might have a nominal energy reserve of up to 350 GWh, it would rarely if ever be
called upon, or would it be economic, to operate for any more than some hours at a time, rather
than for days or a week.

2.2. An indicative scenario in 20 years
AEMO has recently published its ‘Draft 2020 Integrated System Plan (ISP)16’, which includes a chart
showing the energy stored in Tantangara over the course of 2039-40 (Figure 51 of the Appendices).
Suffice it to say that a forecast 20 years into the future can only be indicative, but the chart (Figure
6) foresees an annual sequence of:
•

minimal levels during winter and into early spring (awaiting snow melt inflows)

•

a rapid increase in spring due to snow melt

•

a short period of significant generation in November, though this could be any time over

15

“A key consideration for the power waterway diameter selection was the average permissible velocity in a
concrete lined tunnel (generally accepted to be 6m/s). Prolonged operation at such high velocities may lead to
a deterioration by scouring of the power waterway’s concrete surfaces due to high local turbulence at surface
irregularities. This analysis consequentially must be matched to the independent market expert’s modelling of
the Project’s operation profile, which shows that in any given year prior to 2040, the Project will be operated at
full capacity for less than 87 hours per year. At this stage of the Project’s due diligence efforts, this is deemed
acceptable.” Snowy 2.0 Feasibility Study (page 16 of Summary) https://www.snowyhydro.com.au/ourscheme/snowy20/about-snowy-2-0-2/
16
“Draft 2020 Integrated System Plan” AEMO 12 December 2019
https://www.aemo.com.au/Electricity/National-Electricity-Market-NEM/Planning-and-forecasting/IntegratedSystem-Plan/2019-Integrated-System-Plan
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summer, need not be as rapid or may not occur at all
•

a recharging during summer and retention of high levels through autumn

•

a rapid drawdown in early winter, though this could be anytime and need not be rapid

Figure 6 – Forecast Tantangara stored energy level in 2040 (AEMO ISP)
The chart illustrates Tantangara’s ‘deep storage’, but also the overstated claims concerning its
storage capacity covered in this Paper:
•

the nominal 350 GWh capacity is rarely available (Section 4.1):
o the full 350 GWh is available for only a couple of weeks a year
o capacity is under 50 GWh for nearly 2 months
o zero capacity for a couple of weeks in mid-winter/early-spring

•

average capacity of about 175 GWh (i.e. half 350 GWh)

•

few if any periods of sustained generation at 2,000 MW (Section 2.1)

•

one sustained pumping cycle annually rather than regular or seasonal cycling (Section 3.1)

•

taking 6 weeks (Dec-Jan) to recharge 250 GWh by pumping (Section 4.5)

The chart also brings into question the claims that Snowy 2.0 will assist the NEM for periods in
winter when there is minimal solar and wind generation. This the very time when Tantangara levels
are minimal to provide headspace for the spring snow-melt inflows.
The chart also brings into question the claims that Snowy 2.0 will pump during the spring when
prices are projected to be cheap. This is the time when pumping will be restricted due to snow-melt
inflows.

2.3. If Snowy 2.0’s full capacity is rarely if ever used, it provides less value than claimed
It may seem advantageous to have excess storage capacity, just in case it might be needed. But if
that full capacity is rarely if ever used it has limited practical or commercial value. Also, a smaller,
less ‘deep’, scheme could make an equivalent contribution to the NEM at a lower financial and/or
environmental cost.
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For any pumped storage scheme to be cost-effective, water needs to be recycled reasonably
frequently, with each cycle producing a profit. Capacity that is rarely used cannot support the
justification for a project, no matter how appealing/comforting the claim may appear to be.
It is unlikely that Snowy 2.0 would provide significant additional practical value or gain additional
commercial return from having 350 GWh of storage compared to a smaller storage capacity.

2.4. Tantangara Reservoir does not have 240 GL of active storage
The claimed 350 GWh capacity is based on the upper reservoir, Tantangara, being at close to full
supply level. Of course, the deliverable energy capacity is less whenever Tantangara is not full and is
zero when Tantangara is at minimum operating level.
The active storage volume of Tantangara was surveyed as 240 GL when the dam was completed in
1960. However, the active storage volume for Snowy 2.0 operations would be approximately 10%
less (215 GL) than this notional volume due to:
•

sedimentation over the ensuing 60 years (~9 GL)

•

dumping of excavated tunnel spoil (~3 GL)

•

the need to maintain an operating headspace to avoid spilling from unexpected flood events
(~12 GL)

If the claimed 350 GWh energy storage capacity is based on 240 GL, a reduced storage volume
would result in ~10% less energy capacity than the claimed 350 GWh.
This is a moot point if the full 350 GWh is never called upon. But for a project costing many $billions
the current volumes of Tantangara and Talbingo Reservoirs should have been surveyed and further
reductions in storage volumes from sedimentation estimated over the 100-year life of Snowy 2.0.
This is particularly important in the case of Tantangara Reservoir due to the accelerated
sedimentation from feral horses trampling the catchment and the slumping of its banks from more
frequent and rapid movements in water levels when Snowy 2.0 is generating and pumping.

2.5. Snowy 2.0 does not qualify as a Variable Renewable Energy generator
The wording of the claimed benefit implies that Snowy 2.0 is an ‘other variable renewable energy
generator’. Possibly the word ‘other’ was an inadvertent insertion, but if not, it is questionable that
Snowy 2.0 qualifies as a ‘renewable energy generator’.
Snowy 2.0 produces electricity by water flow and to that extent uses a renewable resource. Also,
generation using Tantangara inflows could be classified as renewable generation, though Snowy 2.0
merely replaces such generation currently carried out by Tumut 1 & 2 power stations (see Section
6.7).
However, Snowy 2.0 generation from water that is pumped uphill by fossil fuel energy is not
renewable or ‘low emission’ generation.
Even when Snowy 2.0 pumps are powered only by renewable energy, Snowy 2.0 is not a net
‘provider’ or generator and so can hardly be classified as a ‘renewable energy generator’.
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3. “Snowy 2.0, being a closed system, can move water between reservoirs and not
rely on natural inflows that may vary seasonally, offering valuable seasonal storage
and insurance against drought risk. This is because Snowy 2.0’s pumping
capabilities work in a ‘closed’ system - water is recycled between the two dams so
the same water can be used to generate power more than once, making the most
of available water”
3.1. Snowy 2.0 ‘seasonal storage’ is negligible in the NEM
It may be a pedantic point, but rather than Snowy 2.0 operating as a ‘seasonal storage’ (i.e.
quarterly), Figure 6 indicates a six-month cycle.
Nevertheless, it is questionable if Snowy Hydro would operate Snowy 2.0 in a seasonal sense,
holding back generation (and pumping) at certain times of the year in the expectation that higher (or
cheaper) prices will prevail at some future time. It is more likely that the opportunity would be
taken to generate whenever prices were high enough and pump whenever prices were cheap
enough rather than foregoing such an opportunity in the hope of a better financial return later.
Even if 350 GWh was transferred from one season to another, this is too small to make a meaningful
difference to supply and demand across seasons. The quarterly NEM demand is around 45,000
GWh, so Snowy 2.0’s 350 GWh constitutes just 0.8% of the NEM demand on a quarterly basis or
0.2% on an annual basis.
AEMO forecast Snowy 2.0 to generate 970 GWh in 2030 rising to 2,600 GWh in 2040 (Figure 11),
constituting 0.5% and 1.4%, respectively, of the current NEM demand (Figure 7).
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Figure 7 - NEM demand compared to Snowy 2.0 generation/pumping in 2030 & 2040
The energy generated by Snowy 2.0 incurs a commensurate pumping demand on the NEM of 1.3
times that output – 1,290 GWh in 2030 rising to 3,470 GWh in 2040.
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3.2. Snowy 2.0 is not a closed system
Snowy 2.0 is portrayed as a ‘green battery’ cycling water between its upper and lower reservoirs in a
closed system, capable of generating 2,000 MW for 7 days straight (350 GWh) and then quickly
recharging ready for another 7 days of generation.
Contrary to the above claim, Snowy 2.0 is not really a ‘closed system’ with exclusive use of its two
reservoirs (see Figure 8).

Figure 8 - Schematic of Tumut Scheme with Snowy 2.0 (NPA)
Snowy 2.0 would need to be integrated within the Tumut Scheme (Tumut 1, Tumut 2 & Tumut 3
power stations). In particular, Snowy 2.0 does not have exclusive use of Talbingo, which is the lower
reservoir of Tumut 2 hydro power station and the upper reservoir of Tumut 3 pumped hydro station.

3.3. Snowy 2.0’s ‘closed system capacity’ is 45 - 240 GWh, but at the lower end
The ‘closed system’ energy storage capacity of a pumped storage scheme is based on the fixed
volume of water that can be recycled between the two reservoirs – i.e. determined by the volume of
the smaller reservoir17.
Snowy 2.0’s smaller reservoir, Talbingo, has only two-thirds the active storage capacity of
Tantangara (160 GL versus 240 GL nominal). One-third of the water in Tantangara will not fit in
17

“ROAM report on Pumped Storage modelling for AEMO 100% Renewables project” 24 September 2012
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.434.9204&rep=rep1&type=pdf
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Talbingo. Hence, the theoretical closed-system capacity of Snowy 2.0, ignoring Tumut 3 and its use
of Talbingo, is two-thirds of 350 GWh – i.e. 240 GWh.
However, levels in Talbingo Reservoir are kept as high as possible to optimise the operation of the
Tumut 3 pumped hydro station. The higher the level of Talbingo the greater is the amount of energy
stored and the higher is the efficiency of Tumut 3 generation. As stated in the Main Works EIS:
“Water levels [in Talbingo] are typically maintained at the dam crest level for around six months
of the year and lower water levels tend to occur in late winter or spring, although this pattern
shifts from year to year.”
Historically, the spare capacity in the Tumut 3/Talbingo/Jounama system has been approximately
equal to the capacity of Jounama Pondage (30 GL).
If the current operating regime were maintained, with spare capacity in Talbingo/Jounama of about
30 GL, then only 30 GL of Tantangara water can be cycled back and forth to Talbingo. This equates
to a recyclable closed system energy storage capacity of about 45 GWh [30/240x350=44]. Any
generation beyond 45 GWh would result in water being discharged to Blowering at which point it is
‘lost’ to Snowy 2.0 and cannot be recycled (up to 210 GL (87%) of Tantangara water is ‘lost’).
Applying the definition provided in Claimed Benefit 3, the ‘closed system capacity’ of Snowy 2.0, as
determined by the ‘water recycled between the two dams so the same water can be used to
generate power more than once, making the most of available water’, is between 45 and 240 GWh,
depending on the operating regime for Talbingo. This equates to operation at 2,000 MW for 23 to
120 hours (1 to 5 days).
It is likely that Talbingo would continue to be kept reasonably full to maximise the capacity of Tumut
3, pushing the closed system capacity of Snowy 2.0 toward the lower end of the range.

3.4. In drought years Snowy 2.0 could be limited to its closed system capacity
In the event of a lengthy drought when water releases downstream of the Snowy Scheme are
restricted, minimal make-up water would be available from Eucumbene to Talbingo. Snowy 2.0
could be restricted to only the water that could be recycled as a closed system.
As an aside, it is unclear how Snowy 2.0 provides an ‘insurance against drought risk’.

3.5. In wet years Snowy 2.0’s energy capacity could be zero
In very wet years when Blowering is full, generation by the Tumut stations is restricted to Tumut
River inflows only, to minimise flooding of the River below Blowering. In such circumstances Snowy
2.0 could not discharge into Talbingo, as its water does not constitute Tumut River inflows.
Hence Snowy 2.0 may be prevented from generating at all. It is unlikely that Snowy 2.0 could pump
either as it is likely that Tantangara would also be subject to high inflows and in danger of spilling.
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4. “Snowy 2.0 will have the capability to run for over seven days continuously before it
needs to be ‘recharged’. By comparison, small and large-scale batteries have
limited storage (typically one to four hours)”
4.1. Snowy 2.0 could only run “for seven days” if Tantangara started full, which is not
often
Snowy 2.0’s claimed 350 GWh maximum energy capacity is based on Tantangara Reservoir being full
and space being available in downstream storages. The deliverable energy capacity is less when
Tantangara is not full and zero when Tantangara is at minimum level.
As shown in Figure 6, AEMO expects Tantangara to be full for only a couple of weeks a year. On
average it is expected to be about half full (i.e. 175 GWh capacity), with minimal volume during late
winter/ early spring.
Also, the maximum energy capacity needs to be confirmed against the actual ~10% lower storage
volume of Tantangara (Section 2.4). Nevertheless, this Paper assumes the claimed 350 GWh
maximum capacity from a full Tantangara Reservoir is correct.

4.2. If Snowy 2.0 ran “for seven days continuously”, most water would be ‘lost’
Despite a ‘closed system’ recyclable capacity of only 45 - 230 GWh (Section 3.3), Snowy 2.0 could
generate 350 GWh (2,000 MW for 7 days), if all six generators were available, Tantangara stated full
and there was space available in downstream storages. However, doing so would result in as much
as 210 GL of Tantangara’s 240 GL being discharged into Blowering, lost to Snowy 2.0 and not able to
be recycled.
The lost water would need to be replenished from Eucumbene via Tumut 1 & 2 stations for pumping
back up to Tantangara. This should not be an issue unless the annual allocation of water to
Blowering of 1,040 GL had been delivered (though it would take months – see Section 4.5). Also,
discharging from Tantangara, via Snowy 2.0, into Blowering would not normally be an issue from an
operational perspective, due to Blowering’s large capacity (1600 GL).

4.3. In drought and wet years Snowy 2.0 could not run “for seven days continuously”
However, as noted in Sections 3.4 & 3.5, in a drought sequence Snowy 2.0 could be limited to its
closed system capacity and in very wet years could be precluded from operating at all.

4.4. Snowy 2.0 generation is restricted when there are transmission constraints
It doesn’t happen often, but occasionally the transmission capacity between the Snowy Scheme and
Sydney/ Melbourne is constrained or even out of service. Snowy 2.0 is vulnerable to transmission
constraints due to its distance from generation sources and load centres. Usually such occurrences
are a result of major weather events, such as heatwaves, fires, high winds, storms and floods. It is
usual for such events to occur at the very times when electricity supply is even more essential.
For example, bushfires on 4 January 2020 resulted in the shutdown of Upper Tumut and Lower
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Tumut Switching Stations and the loss of connection between NSW and Victoria18&19 The NSW
Energy Minister urged the public to cut their power consumption at the very time the state was
experiencing scorching temperatures and high electricity demand, driven by air-conditioning.
Wholesale electricity prices peaked at the $14,700/MWh market price cap for over two hours.
It is most unfortunate when at such crucial times, Snowy 2.0’s generation (and pumping) capability is
constrained or not deliverable at all. By contrast, storage located at load centres is unaffected by
transmission constraints.

4.5. If run to ‘empty’ Snowy 2.0 would take many months to be recharged
A major constraint on Snowy 2.0’s pumping/generating cycling is that whenever Tantangara
Reservoir is emptied it will take many months to refill.
Theoretically Tantangara could be refilled in about 10 days of continuous 24 hour/day pumping at
2,000 MW (allowing for the 25% RTE loss factor). However, this would not be possible as there
would be insufficient water in Talbingo, being two-thirds the capacity of Tantangara. Also, it would
not make economic sense to generate at Tumut 1 & 2 to refill Talbingo at the same time as Snowy
2.0 was pumping, thus limiting make-up water from Tumut 1 & 2 to non-pumping periods.
Usually it would not be economic to run Snowy 2.0 pumps for more than 5-8 hours/day (i.e. when
the spot price is ‘cheap’). It could well be less hours/day or a lower rate, as if Tantangara were
emptied it is likely to be during a period when wholesale prices were high due to stresses within the
NEM that triggered extended Snowy 2.0 generation in the first place.
To run a plausible best-case scenario, if Snowy 2.0 pumped for say 6 hours/day at 2,000 MW, it
would take about 40 days to fill Tantangara [350,000/6x2000/0.75=39], at about 6 GL/day.
Coincidentally, 5 GL/day is about the maximum rate at which water can be transferred from
Eucumbene to Talbingo via Tumut 1 and Tumut 2 generating for 12 hours/day, which is likely to be
the maximum daily period for economical generation. So, 40 days is the minimum time it would
take to refill Tantangara, ignoring any direct inflows to Tantangara and minimising a net drawdown
of Talbingo.
This best-case scenario assumes no generation by Snowy 2.0 during that 40-day period. But it is
likely to be profitable to run Snowy 2.0’s generators for some of those days, especially if the NEM
remained under stress and prices were high. Any Snowy 2.0 generation depletes the water pumped
back to Tantangara and requires pumping for 1.3 times that period at the same MW rate to
replenish the water used.
Also, unavailability or breakdown of the Snowy 2.0 pumps or the Tumut 1 or Tumut 2 generators
would extend the time to refill Tantangara.
In summary, it would take many months (3+) to fill Tantangara and ‘recharge’ Snowy 2.0’s full
capacity. If Tantangara were ever emptied it would be a once-a-season shot.

18

“Fires cut power link between NSW and Vic” Australian Financial Review 4 January 2020
https://www.afr.com/companies/energy/nsw-at-risk-of-blackouts-as-fires-cut-power-link-with-vic-20200104p53ov4
19
“More details on the bushfire-driven extremes in the NSW Region of the NEM on Saturday 4th January”
WattClarity 5 January 2020 http://www.wattclarity.com.au/articles/2020/01/more-about-4jan2020/
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4.6. Snowy 2.0 requires 470 GWh of pumping energy to completely re-fill
If ever Tantangara needed to be completely re-filled it would consume 470 GWh of pumping energy,
incurring a cyclic loss of 120 GWh (plus transmission losses of a further 80 GWh).
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5. “Snowy 2.0 will improve the overall efficiency of the NEM by absorbing and storing
excess energy from the system at times of excess demand (through pumping) and
generate at the critical times of peak times”
5.1.

This claim can be applied to all forms of energy storage, but less so for Snowy 2.0

All forms of energy storage (pumped hydro, batteries, hydrogen20 etc) store cheap energy for
generating at peak times. The stored energy is not ‘excess energy’, it is merely energy determined
by the storage operator as being cheap enough to purchase with the intention of making a profit
when sold later at a higher price.
Doing so flattens the load curve and assists the NEM to that extent.
The storage operator makes no choice of pumping based on one form of electricity production over
another: for example, purchasing renewable energy versus fossil fuel energy.
Snowy 2.0 is no different to any other energy storage in this regard. The key issues are the efficiency
and cost effectiveness of a specific energy storage. On both counts Snowy 2.0 is inferior to
alternatives.

5.2.

Snowy 2.0 would only make a relatively small contribution to the NEM

The National Electricity Market21 has a generating capacity of 54,000 MW and supplies 180,000
GWh/year.
Snowy 2.0 generation would add to the NEM:
•

2,000 MW (4%), but usually for only a few hours a day at most

•

up to 350 GWh capacity, subject to the limitations detailed in Sections 3 & 4

•

the AEMO ISP forecast indicates that Snowy 2.0 (or other new pumped hydro) is not
required till 2029 (Section 6.9).
o even if Snowy 2.0 provided all such additional pumped hydro generation, rather
than any contributions from Tumut 3, Shoalhaven or other new pumped hydro, it
would constitute only 0.1% in 2025, rising to 0.5% in 2030 and 1.4% in 2040 of the
annual NEM demand (see Figure 7)

5.3.

On the other hand, Snowy 2.0 would be a net load on the NEM

Snowy 2.0 pumping would add to the NEM a load of:
•

2,000 MW

•

1.3 times the GWh generated, plus associated transmission losses

20

“Australia’s National Hydrogen Strategy” COAG Energy Council November 2019
https://www.industry.gov.au/data-and-publications/australias-national-hydrogen-strategy
21
“National Electricity Market” AEMO https://www.aemo.com.au/Electricity/National-Electricity-Market-NEM
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6. “Snowy 2.0 has a 100-year design life and will generate power for the generations
to come”
6.1.

Snowy 2.0 should have a 100-year life, but will it operate for generations to come?

Who can foresee the future beyond a decade or so and what technological advances may evolve
with improved and new forms of energy storage or energy production that could render Snowy 2.0
redundant well before its 100-year life, especially with its poor efficiency and distance from major
load centres?

6.2.

Snowy 2.0 is additional to existing plant, forestalling its full utilisation

Market and physical co-ordination with existing Snowy Hydro plant would impose constraints on
how Snowy 2.0 operates and limit its potential financial return.
The current capacity of Snowy Hydro is 4,100 MW, with generation of 4,000 - 5,000 GWh annually.
Current plant has substantial capability to load-shift over minutes to months due to the flexibility in
releasing water to the major storages (Blowering and Hume) for both the Tumut and Murray
Schemes.
Snowy 2.0 would be additional to this existing capability. Whenever it is economic for Snowy Hydro
to generate, Snowy 2.0 would not necessarily be the first of Snowy Hydro’s 9 power stations to be
dispatched, especially as the other power stations need to fulfil water licence requirements for
downstream use. Nor would it necessarily be the first of Snowy Hydro’s pumping stations to be
dispatched (Tumut 3 and Jindabyne), due to its higher losses (Section 6.6).
The extent to which Snowy 2.0 would actually be utilised on top of Snowy Hydro’s existing capability
is a key issue, not just Snowy 2.0’s capability in isolation. There are limited references to such
operating constraints/ considerations in the documentation. In fact, the modelling22 assumes,
incorrectly in our view, that Snowy 2.0 will operate independently of the existing Snowy Hydro plant
(dubbed Snowy 1.0):
“The modelling assumed that Snowy 1.0 operates independently to Snowy 2.0 (although in
practice they share Talbingo and there is a relationship).”
From a financial assessment perspective, Snowy 2.0 should be the last to be dispatched, as all other
Snowy Hydro power stations are existing (and largely depreciated).

6.3.

Snowy 2.0 is not required today, as recently claimed

At a Senate Estimates hearing on 21 October 2019, the Managing Director of Snowy Hydro stated
that Snowy 2.0 is required today, citing the NEM situation on the previous Friday as an example:
“As my colleague just said, Snowy 2 is required today. With a swing of 9,000 megawatts, and
Snowy 2.0 is 2,000 megawatts, we're underdone already. As the market operator has pointed
out, with the transition that's going on in the marketplace, the investment in renewables, you're
going to need many more 2.0s.”

22

“Modelling Snowy 2.0 in the NEM” Marsden Jacob Associates 3 December 2018
https://www.snowyhydro.com.au/wp-content/uploads/2018/12/MJA-NEM-Study-Public-Report3Dec2018.pdf
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Dr Mountain, Director Victoria Energy Policy Centre, disputed that claim23 and Snowy Hydro’s
‘evidence’ based on the operation of the NEM on the previous Friday:
“Specifically, on that day Snowy Hydro generated 4207 MWh in total. This is just 0.83% of the
NEM’s total generation for the day.
And how much did the Tumut 3 pumped-hydro station pump or generate on that day? Well, it
pumped nothing, and it generated 1 MWh (0.000199%) of NEM production for the day). So, on a
day that Snowy Hydro argues emphatically proves the need for a massive augmentation of
pumped hydro, in point we find no such need at all.
To the contrary existing capacity lies barely used, as has long been the case.”
Snowy 2.0 is not needed today, contrary to Snowy Hydro’s claim.

6.4.

Snowy 2.0 is not needed until Tumut 3 is running near full capacity

Tumut 3, a similarly sized pumped hydro station (1,800 MW generation, 600 MW pumping) to
Snowy 2.0, has been significantly underutilised over its 50-year life. During 7 of the 17 years from
2002 to 2018 pumping occurred on less than 10 days per year - in 2013 Tumut 3 didn’t pump at all24.
Over the past decade Tumut 3 pumps have been in service for an average of only 280 hours/year25
(Figure 9) or 3% of the year [280/8760=0.03].

Figure 9 – Hours/year when Tumut 3 pumps were in service (WattClarity)
Snowy 2.0 cannot be justified until Tumut 3 is near full capacity, otherwise it would be supplanting/
cannibalising an existing, depreciated asset.

6.5.

Modelling (inappropriately) assumes Snowy 2.0 displaces Tumut 3 pumped hydro

Snowy 2.0 modelling assumes pumping nearly 3,000 GWh/year from 2026, rising to 5,500 GWh/year
by 2038 and thereafter (Figure 10 – Section 12.522). Analysts have questioned these assumptions as
23

“Snowy 2.0: Who will be held to account for this giant folly?” https://www.vepc.org.au/post/snowy-2-0who-will-be-held-to-account-for-this-giant-folly
24
“Does Snowy Hydro 2.0 Stack Up?” IES. 28 April 2017 http://iesys.com/assets/news/attachments/Insider028.pdf
25
“Generator Report Card 2018”. WattClarity. 31 May 2019 http://www.wattclarity.com.au/otherresources/detailed-analysis-and-reports/generator-report-card-2018/
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being highly optimistic, especially as they would involve pumping at 2,000 MW for an average of 4
hours for every day of the year in 2026, increasing to 7.5 hours/day in 2034 (or twice those daily
hours at 1,000 MW). The recent AEMO ISP forecast has considerably lower projections (Figure 11).
Also, the modelling inappropriately assumes Snowy 2.0 displaces Tumut 3, rendering its existing
pumps almost superfluous for another 20 years. Tumut 3 pumping is assumed to be almost zero
from 2019 to 2026, increasing to just 300 GWh/year in 2034 (only 6% of Snowy 2.0 pumping).
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Figure 10 – Generation/Pumping Snowy 2.0 (top): current Snowy Scheme (bottom) (MJA)

6.6.

Snowy 2.0 may cannibalise Tumut 3, even though it is less efficient

If Snowy 2.0 is constructed, will it be dispatched ahead of Tumut 3?
Snowy 2.0 is likely to be less efficient than Tumut 3 due the design of the turbines and very long
tunnels (Section 8.10).
Snowy 2.0’s reversible turbines cover both pumping and generation modes, whereas Tumut 3’s
separate turbines for pumping and generation are inherently more efficient. Tumut 3 does have a
dewatered generator casing when pumping (and vice versa) so there are extra windage and friction
losses, though minor. Also, Tumut 3 has large compressed air systems requiring considerable
maintenance and refurbishment/replacement. On the other hand, Tumut 3 has virtually zero
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pipeline friction losses (500 metres between reservoirs versus Snowy 2.0’s 27 kilometres), whereas
Snowy 2.0’s very long tunnels would incur head losses of the order of 3% for both pumping and
generation.
As well as having higher losses, Snowy 2.0’s pumps are considerably larger than Tumut 3 (340 MW
versus 200 MW) and hence less flexible in terms of bidding and dispatch.
Overall, it would appear that Tumut 3 is more efficient than Snowy 2.0. However, the part-load
flexibility of the Snowy 2.0 asynchronous units may see them dispatched first.
Of course, if Snowy 2.0 is dispatched first it will effectively cannibalise the use of Tumut 3, other than
in exceptional circumstances when the full capacity of both stations (3,800 MW) is dispatched.

6.7.

Snowy 2.0 will supplant 30% of Tumut 1 & 2 generation, for little gain

Annual inflows into Tantangara Reservoir are currently diverted to Eucumbene Dam and thence
through Tumut 1 & 2 power stations into Talbingo Reservoir. Diversions average 300 GL/year26,
constituting about 30% of the water currently turbined through Tumut 1.
In future Snowy 2.0 would turbine those natural inflows into Tantangara, supplanting Tumut 1 & 2.
Due to the slightly higher head of Snowy 2.0 compared to Tumut 1 & 2, a marginal increase in energy
production from those inflows will result, estimated to be about 25 GWh/year.

6.8.

Snowy 2.0 may curtail up to 2,517 MW from existing Tumut generators

During an extended period of generation by Snowy 2.0, the operation of the three existing Tumut
power stations may have to be curtailed if discharging into Blowering is to be limited or avoided:
•
Tumut 3 (1,800 MW) would not pump whilst Snowy 2.0 is generating. Hence its
generation would be limited to the spare capacity in Jounama
•
operation of Tumut 1 (330 MW) and Tumut 2 power station (287 MW) may also have to
be curtailed to stop water discharging from Tumut 2 into Talbingo Reservoir and limiting
the space for Tantangara water
As the combined output of the three Tumut power stations is 2,517 MW, any curtailment must be
offset against the 2,000 MW generation capacity of Snowy 2.0.

6.9.

Snowy 2.0, or alternative pumped hydro, not needed till the late 2020’s

AEMO’s recent ISP provides forecasts till 2042. Snowy 2.0 has been incorporated in the forecasts as
it was deemed to be a committed project (by Snowy Hydro and the Commonwealth Government).
AEMO’s analysis considers the sensitivity of a four-year delay to Snowy 2.0’s scheduled
commissioning year of 2024-25. It concludes that such a delay would have no material impact on
system costs, provided HumeLink is delivered on time in 2024-25 (Section 5.3.1 of the Appendices27):
“While Snowy 2.0 is a committed project, prudent planning must consider the impact to the
power system if the project was not delivered on time with the current commissioning schedule.
26

“Snowy Hydro response to incorrect claims” November 2019 https://www.snowyhydro.com.au/ourscheme/snowy20/faqs20-2/
27
“Draft 2020 Integrated System Plan Appendices” AEMO 12 December 2019 https://www.aemo.com.au//media/Files/Electricity/NEM/Planning_and_Forecasting/ISP/2019/Draft-2020-ISP-Appendices.pdf
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AEMO has conducted a sensitivity with a four-year delay to the project to investigate the impact
on the forecast costs, benefits, and resource mix of the NEM. The transmission required to unlock
the project – the HumeLink transmission project – will be delivered independently to Snowy 2.0,
and in this sensitivity is not delayed with the storage project.
Under all candidate development paths, AEMO’s sensitivity analysis forecasts that the power
system is relatively resilient to such a delay, with no material impact to the overall system costs.
This assessment is on the premise that the transmission projects that form part of the candidate
development path (and HumeLink in particular) are delivered on schedule, providing the
necessary resilience in the event of Snowy 2.0 delay.”
A caveat is added that the assessment is not at a level consistent with the Electricity Statement of
Opportunities, nor has it been determined whether the level of reliability would satisfy the NSW
Energy Security Target28. AEMO concludes that from 2029 onwards “Snowy 2.0 additional
dispatchable capacity would be essential for the NEM in the longer term”.
Figure 11 shows the AEMO forecast of Snowy 2.0 generation for the Central Optimal Development
Path scenario. AEMO predicts minimal generation till 2030, rising to 2,600 GWh in 2033 and then
stabilising at around 2,800 GWh/year thereafter.
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Figure 11 – Forecast Snowy 2.0 annual generation
As with all forecasts caution is necessary, but suffice it to say this forecast indicates that the need for
additional pumped hydro generation in NSW can be provided by spare capacity in Tumut 3 and
Shoalhaven stations till about 2030, consistent with the sensitivity analysis showing no material
impact from a 4-year delay in Snowy 2.0.
Moreover, AEMO’s forecast of generation from all forms of storage, excluding behind-the-meter
storage, is less than 1000 GWh/year prior to 2031.
New pumped hydro, whether from Snowy 2.0 or alternatives, is not required till about 2029.
28

“NSW Electricity Strategy” 22 November 2019 https://energy.nsw.gov.au/government-andregulation/electricity-strategy
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6.10. Snowy Hydro’s forecasts seem highly optimistic
Figure 11 also shows Snowy Hydro forecasts for Snowy 2.0 generation, illustrating a significant
difference to AEMO’s forecast.
Snowy Hydro’s forecast is for Snowy 2.0 to immediately generate over 2,000 GWh/year at its
commissioning in 2025 and steadily increasing to 4,000 GWh/year from 2038 onwards.
AEMO’s forecasts indicate a 5 to 6-year delay in the ramping up of Snowy 2.0 generation and then a
maximum output level of 75% of Snowy Hydro’s forecasts.
If the modelling assumptions for Snowy 2.0 are overstated, as would seem to be the case, not only is
the usage of Snowy 2.0 overstated, but its estimated financial returns and economic viability would
also be significantly overstated. There would be minimal revenues from storage for the first 6 years
of operation, rising to only three-quarters of the forecast maximum revenues (see Section 8.6).

6.11. Increasingly, large solar and wind generators are coming with storage
Most new solar and wind farms have storage on site, usually in the form of batteries. Also, some
existing renewable generators are adding battery storage.
The owners can see the commercial advantage of limiting exposure to the whims of the market and
being able to take advantage of opportunities. Also, storage at the generator enables spreading the
period over which energy can be injected into the network, reducing network losses and improving
the marginal loss factor for the generator, thus improving average price received and profitability.
Local storage also avoids commercial dependence on a third-party storage provider, such as Snowy
Hydro.

6.12. Snowy 2.0 runs against the trend of a decentralised NEM
The overall trend of electricity supply is away from large power stations and storages towards a
dispersed system of multiple generation sources and storages, particularly at consumer premises
(e.g. roof top solar cells with battery storage).
This trend leads to greater efficiency, minimal network losses, less expenditure on network additions
and shields consumers from system outages and faults. It also provides for gradual additions to the
NEM rather than lumpy additions like Snowy 2.0.

6.13. Would Snowy 2.0 ‘generate power for the generations to come’?
Whilst Snowy 2.0 would provide useful energy storage capability, would it actually run? Major
factors mitigating against its use include:
•

no need for new pumped hydro in NSW till about 2029 (Section 6.9)
o not needed till Tumut 3 was near capacity (Section 6.4)

•

very inefficient compared to other energy storage (Section 1.4:
o larger network losses due to the longer distance both from generators supplying
pumping energy and to load centres (Section 7.1)
o total round-trip losses of 40%, far higher than other storage (Section 1.4)
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o
o
•

larger losses that Tumut 3 (Section 6.6)
Snowy 2.0 will be near the bottom of the merit order dispatch list

decreasing opportunities to buy and sell electricity:
o need to sell electricity at twice the pumping purchase price to just cover losses
o decreasing opportunities to cycle, due to a predicted decline in average electricity
price spreads to less than 2:129:
▪ 2025: $85/MWh (off-peak $50/MWh, peak $135/MWh) – i.e. 2.7:1
▪ 2030: $30/MWh (off-peak $75/MWh, peak $105/MWh) – i.e. 1.4:1

Expert analysts predict that Snowy 2.0 will rarely be economic to run.

29

“Snowy 2.0’s revenue streams” Snowy Hydro https://www.snowyhydro.com.au/ourscheme/snowy20/snowy-2-0-feasibility-study/revenuestreams/
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7. “Snowy 2.0 is ideally located between the two major load centres - Sydney and
Melbourne”
7.1.

Snowy 2.0’s location results in significant network losses

The Main Works EIS states:
“the project is located between the two largest load centres in the NEM (Sydney and Melbourne)
and in proximity to renewable energy zones in south western NSW and north western Victoria.”
However, Snowy 2.0 is located 500 kilometres or so from both the:
•

major load centres, primarily Sydney and Melbourne, and

•

major generation centres, currently the Hunter Valley and Latrobe Valley, and future large
solar and wind farms across NSW/VIC (Figure 12). NSW’s first renewable energy zone in the
Central West of the state (3,000 MW) is even further away

Figure 12 - Forecast new solar and wind farms 2040 (AEMO ISP Central Scenario)
In order to minimise network transmission losses and constraints, the best locations for energy
storage are at a renewable generator station or a load centre.
For example, a battery co-located with a solar/wind farm or situated nearby (say at a local hub)
incurs no network losses for storage, just the one-way transmission/distribution losses for supply to
the load (Section 1.4). A further advantage is that generated energy can be stored and then injected
into the network at a lower rate over a longer period than without the battery. This will reduce
losses because the dominant series component of network losses is a function of the square of the
energy flow rate. This reduction in network losses would partly compensate for the battery cyclic
losses.
Also, no network losses at all are incurred when storage is adjacent to both a renewable generator
and a load, as is the case with batteries co-located with RTPV on consumer premises (residential,
commercial or industrial).
Snowy 2.0, being 100’s of kms away from renewable generators and 500 kms away from each of the
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major load centres, is a significant disadvantage, rather than a benefit as claimed.

7.2.

Snowy 2.0 requires major, costly grid upgrades

The national electricity grid will require substantial augmentation to transmit 2,000 MW to and from
Snowy 2.0, as it will constitute the largest single load ever to be added and the largest generator for
35 years.
In June 2019 Transgrid issued a Project Specification Consultation Report30 providing 12 options for
reinforcing the NSW grid north from Snowy 2.0 to Sydney by an additional 2,000 MW to 3,100 MW,
ranging in cost from $0.8 to $1.9 billion. Information on grid reinforcements south from Snowy to
Melbourne are yet to come.
The Report lists four needs underpinning the proposed investment, with Snowy 2.0 being the first:
i)
“The committed expansion of generation and storage capacity in the Snowy Mountains
(‘Snowy 2.0’)
ii)
The strength of the renewable energy resources in southern NSW and western VIC
iii)
The limitations on the existing NSW transmission network that would limit northwards flows
from the Snowy Mountains to the major NSW load centres
iv)
AEMO’s ISP analysis that identified transmission augmentation of the shared network
between the Snowy Mountains and Sydney as part of the optimal network development plan
that would deliver net market benefits as dispatchable generation in NSW retires.”
Two new 500 kV circuits from Maragle to Bannaby (just north of Goulburn), one via Wagga,
constitute Option 3C (Figure 13), providing an additional 2500 MW firm capacity at an indicative
capital cost of $1.35 billion. Option 4C extends those two new 500 kV lines from Bannaby to Sydney,
providing firm capacity of 3100 MW at an indicative cost of $1.9 billion.

Figure 13 – Transmission extensions from Snowy 2.0 to Sydney (Transgrid PSC Option 3C)
These indicative costs do not include the lines from Snowy 2.0 to Maragle or further required
30

“Project Specification Consultation Report: Reinforcing the New South Wales Southern Shared Network to
increase transfer capacity to the state’s demand centres” Transgrid 25 June 2019
https://www.transgrid.com.au/what-we-do/projects/regulatory-investmenttests/Documents/TransGrid%20PSCR_Reinforcing%20NSW%20Southern%20Shared%20Network.pdf
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strengthening of the network from Wagga to Victoria to accommodate Snowy 2.0. AEMO are yet to
finalise the ISP, so it will be some time before the additional circuits are finalised and the cost
determined. But it would appear that the total cost of transmission augmentations to both provide
for Snowy 2.0 and strengthen the grid will be well over $2 billion.
Figure 14, taken from the AEMO ISP, shows the proposed grid extensions in Southeast Australia. The
extension from Snowy 2.0 north is called ‘HumeLink’ and described as “the transmission required to
unlock the project”.

Figure 14 – Optimal Development Plan (AEMO ISP)
Whilst HumeLink will also strengthen the grid and provide other wider benefits, Snowy 2.0 is a prime
reason for its construction, route and timing.
It is noted that the AER has just approved31 the EnergyConnect project between Wagga and South
Australia, reducing the wider benefits that would be derived from reinforcing the grid to connect
Snowy 2.0.

7.3.

Transmission capacity risk

Snowy 2.0’s distance from Sydney and Melbourne and its location within a remote, natural area
exposes it to the risk of insufficient transmission capacity to provide the full capability of Snowy 2.0
generation in addition to the existing Snowy Scheme output.
As noted in Section 4.4, transmission constraints occur occasionally. Complete disconnection of
Snowy 2.0 from the grid is also a possibility, particularly the transmission lines from Snowy 2.0
through Kosciuszko National Park. Snowy Hydro’s Managing Director echoed those risks when he

31

“AER approves South Australia – NSW interconnector regulatory investment test” 24 January 2020
https://www.aer.gov.au/news-release/aer-approves-south-australia-–-nsw-interconnector-regulatoryinvestment-test
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recently warned32:
“rising bushfire risk along the east coast has spurred the need for critical electricity transmission
lines to be built connecting Victoria and NSW, but through the west of the states in non-forested
areas that are less prone to fires”
The location of Snowy 2.0 is a disadvantage, especially compared to multiple distributed energy
storages within load centres, which are unaffected by network constraints and outages.

7.4.

Kosciuszko National Park is the worst possible location

This Paper is focussed on the claimed benefits of Snowy 2.0, skirting the fact that Snowy 2.0
is located within Kosciuszko National Park. Never has a commercial development of anything like
the size and impact of Snowy 2.0 been proposed in a NSW National Park. ‘Biodiversity offset
payments’ from the damage are mooted to be of the order of $250 million – an unprecedented
amount, reflecting the scale of destruction.
The major environmental impacts of Snowy 2.0, outlined in the Main Works EIS and highlighted in
NPA’s EIS submission33, include:
Area of impact on Kosciuszko National Park
•
the ‘project area’ (as defined by Snowy Hydro) covers 250,000 ha covers one-third of
Kosciuszko National Park (twice the area of Greater Sydney; bigger than the ACT)
•
physical disturbance to 1,680 ha, with a total loss of 1,053 ha of native vegetation
including 992 ha of habitat for 14 threatened species
•
permanent broader impact to 10,000 ha (100 square kms) of the Park through new or
expanded roads and tracks, altered aquatic environments in the two reservoirs,
depressed water tables and stream flows, transmission lines, spread of pest species
(even beyond Snowy 2.0 and the Snowy Scheme)
Excavated spoil
•
14,000,000 cubic metres of excavated rock dumped in the Park (enough to cover a
football field to a height of 3 kilometres)
•
approximately half having naturally occurring asbestos and/or being potentially acid
forming
•
unbelievably, 8,000,000 m3 to be dumped in Talbingo and Tantangara Reservoirs,
decreasing their storage capacities
•
6,000,000 m3 dumped on Park land (minor amount for roadworks and structures)
Major construction works and infrastructure
•
major infrastructure at Tantangara, Marica, Lobs Hole and Talbingo
•
involving land clearing and reforming, 3 accommodation camps (over 2,000 workers),
rock dumps, electricity substations, works areas and permanent infrastructure
•
over 100 km of new, widened or upgraded tracks and roads
•
a major two-lane sealed road down the precipitous mountainside to Lobs Hole, requiring
extensive cutting and land-reforming
32

“Fire sparks Snowy Hydro call to link NSW, Victoria power” Australian Business Review 9 January 2020
https://www.theaustralian.com.au/business/fire-sparks-call-to-link-nsw-victoria-power/newsstory/4543f7131e74e960691182020c73c609
33
“NPA Submission to Snowy 2.0 Main Works EIS” 6 November 2019
https://www.planningportal.nsw.gov.au/major-projects/submission/580546
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Transmission lines
•
two side-by-side high voltage transmission lines traversing 10 km of the Park
•
associated access tracks
•
easement swathe 120 metres wide
Depressed water table above the 27 km tunnel
•
in some sections by over 50 m
•
up to 2 km either side of the tunnel
•
drying up streams and bogs, killing off habitat and native species (some threatened)
•
reducing inflows to Snowy reservoirs and downstream rivers
Spread of pests, weeds and pathogens
•
pests spread throughout the Snowy Scheme and downstream
•
transporting pest fish, including Redfin Perch (a Class 1 Noxious Fish), Eastern Gambusia
and Wild Goldfish (and fish diseases), from Talbingo up to Tantangara Reservoir (pestfree) and the Murrumbidgee catchment, and thence throughout the Snowy Scheme and
downstream rivers
•
almost inevitable extinction of a critically endangered fish (Stocky Galaxias)
Tantangara Reservoir
•
fluctuations in the water level of Tantangara Reservoir of up to 5 metres a day, resulting
in shoreline movements of hundreds of metres, dramatically affecting the aquatic
ecology and public amenity:
•
when empty Tantangara will be a puddle surrounded by an extensive mud/dirt shoreline
over 2,000 ha
•
the reservoir will become nothing more than a holding tank and an eyesore
Visual blight
•
transmission lines, roads and tracks, infrastructure and landscape scars seen from over
tens of thousands of hectares

This recent photo shows
earth-moving equipment
after razing and
compacting a few
hectares at Lobs Hole on
the banks of the
Yarrangobilly River – a
further 1,680 ha to go. A
third of Kosciuszko
National Park has been
burnt by fires. Now is a
critical time for nurturing
the Park, not inflicting
further human-induced
damage.
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8. “Snowy 2.0 will provide energy storage at least cost”
8.1.

No analysis of alternatives

Since the announcement of Snowy 2.0 only the Tantangara/Talbingo 2,000 MW project has been
promoted. There has not been an analysis of alternative projects. By contrast, the Battery of the
Nation project in Tasmania is proceeding down the usual, and to be expected, transparent pathway
of progressively publishing reports on options, preliminary assessments, selecting the best options,
submitting EISs etc.
Snowy Hydro has not provided any analysis of alternative energy storage options to demonstrate
that Snowy 2.0 ‘will provide energy storage at least cost’.
Other alternatives clearly exist. Snowy Hydro has alluded to Snowy 3.0 and 4.0 and a further 6000
MW of pumped hydro within the Snowy Scheme. The earlier NPA Paper lists several alternative
pumped hydro schemes within the Snowy Scheme.
In December 2018 the NSW Government published a “NSW Pumped Hydro Roadmap”34:
“The NSW Government has worked with the Australian National University (ANU) to uncover
opportunities for pumped hydro across the State. This analysis found an incredible 20,000
reservoirs in the natural landscape that could be used as storages for pumped hydro energy.
These could be paired-up in different ways to create 98,000 potential off-river pumped hydro
sites—representing over 50 terawatts (TW) of firm generation capacity. In 2018, AEMO has
projected that NSW will need investment in 9,000 MW of utility-scale energy storage by 2040,
which is less than 1 per cent of the opportunities mapped”.
No doubt most of these options will not be viable, but some are likely to be commercially and
environmentally suitable.
The NSW Government has established a $75 million Emerging Energy Program “to support the
development of innovative, large-scale electricity and storage projects in NSW.” Grants were
recently awarded35 for 10 pre-investment studies, representing 2,150 MW of on-demand electricity
for projects covering compressed air storage, batteries and pumped hydro. Also, 21 projects were
shortlisted for 700 megawatts of pumped hydro, gas, biogas, solar thermal, virtual power plants and
batteries.
There is no need to hastily proceed with Snowy 2.0 on the pretext it is urgently required and is the
only option for energy storage.
Alternatives potentially entail less construction, cost and risk, are more modular and manageable,
have significantly less (or negligible) environmental impact and only require minor transmission
upgrades.
Snowy Hydro should have analysed all feasible alternatives in detail and demonstrated why ‘Snowy
2.0 will provide energy storage at least cost’, including an environmental comparison. It is well past
the time that should be done, especially with the growing scepticism of the fundamentals of the
34

“NSW Pumped Hydro Roadmap”. December 2018 https://energy.nsw.gov.au/media/1546/download
“NSW Government delivering an affordable, reliable and clean energy future” Minister for Energy 30
September 2019 https://energy.nsw.gov.au/nsw-government-delivering-affordable-reliable-and-clean-energyfuture and https://energy.nsw.gov.au/renewables/clean-energy-initiatives/emerging-energy-program
35
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project.
Calls for a comprehensive review of Snowy 2.0 have been made by many stakeholders, the most
recent being the NSW Nature Conservation Council36.

8.2.

No analysis of alternatives, as required by the EPA Regulation

No analysis of alternatives to Snowy 2.0 was included in the Exploratory Works EIS and only cursory
comments were provided in the Main Works EIS. This is despite Clause 7(1)(c) of Schedule 2 of the
Environmental Planning and Assessment Regulation 200037 requiring “an analysis of any feasible
alternatives to the carrying out of the development, activity or infrastructure”.

8.3.

The Snowy 2.0 project will cost approximately $10 billion

The cost of Snowy 2.0 has increased 500% since its announcement (Figure 15):
•

$2 billion - original estimate (15 March 2017)

•

$3.8 - $4.5 billion (expected to be at lower end) - Feasibility Study (21 December 2019)
o but excluding “Land and development costs; Foreign exchange fluctuations or hedging
costs; Funding or financing costs; Snowy Hydro Project Management and operational
ramp-up costs; Validation of project uncertainty in association with risk profile;
Operational spares; and GST” and transmission

•

$5.1 billion - for a single contract (5 April 2019)

•

$4.6 billion - Main Works EIS estimate (26 September 2019)
o again excluding “exploratory works, segment factory, SHL, advisors, funding, approvals,
GST, land acquisition and escalation costs” and transmission

Figure 15 - Ever-increasing capital cost estimate (NPA)

36

“Nature Conservation Council Annual Conference Motion 2019/3” 2 November 2019
“That the Nature Conservation Council of NSW call for Snowy 2.0 to be halted pending:
a) the outcome of a full environmental impact assessment that includes the transmission impacts; and
b) an independent review of the claimed benefits and costs relative to feasible alternative energy storage
solutions.”
37
“Environmental Planning and Assessment Regulation 2000”
https://www.legislation.nsw.gov.au/#/view/regulation/2000/557
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Unbelievably, Snowy Hydro continue to assert that the cost of Snowy 2.0 will be no more than $3.8 $4.5 billion, despite overwhelming evidence to the contrary:
“We reject any claims that there have been cost over-runs on this project. Our projected capital
cost remains within the 2017 Feasibility Study cost of $3.8 billion to $4.5 billion.”
NPA estimates the total cost of the hydro component of the project to be approximately $8 billion.
When transmission is included the total cost of the project rises to approximately $10 billion, five
times the original estimate.

8.4.

The cost of transmission should be included in an assessment of Snowy 2.0

As noted in Section 7.2, whilst HumeLink and other ISP extensions will strengthen the grid and
provide other wider benefits, Snowy 2.0 is a prime reason for their construction, timing and routing.
Without Snowy 2.0, the ISP proposals would be less extensive and not as urgent.
Snowy Hydro states26:
“Snowy Hydro has been clear from the outset that transmission augmentation is required to
support Snowy 2.0, and we support HumeLink and KerangLink, but they are not - and cannot be our projects and accordingly cannot be factored into Snowy 2.0’s capital cost.”
In accordance with established electricity industry capital contributions policies, Snowy 2.0 should
pay an equitable proportion of these extensions, especially as it will gain double the benefit from
being both a generator and a load. Snowy Hydro has made no allowance for the cost of electricity
transmission in its Business Case, other than the 10 km of lines through Kosciuszko National Park,
which constitute just 1.5% of the 630 km of new lines to the north alone.
Irrespective of whether Snowy 2.0 is required to contribute to the remaining 98.5% of transmission,
that cost is ultimately borne by electricity consumers and hence an appropriate portion should be
regarded as attributable to the Snowy 2.0 project when assessing its merits.
For the purpose of this Paper, NPA has attributed $2 billion as Snowy 2.0’s share of the transmission
augmentation costs.

8.5.

Large, complex infrastructure projects rarely come in on budget

It does not bode well that both the estimated completion time and cost have blown out by over
200% and 500% respectively in just 3 years, and before the major works are underway. Invariably,
overruns also occur during the construction of large, complex infrastructure projects.

8.6.

Snowy 2.0 appears to be financially unviable

The NPA Paper questions the economic viability of Snowy 2.0, citing interest payments on an $8 $10 billion loan of $460 - $570 million per annum, more than double the annual profit of the whole
of Snowy Hydro ($210 million).
Snowy Hydro has projected the value of Snowy 2.0 to be $7.7 billion38, though expert analysts have
disagreed with the underlying assumptions, most notably the forecast operations (see Sections 6.9
and 6.10).
38

“Snowy 2.0 FID - S08 Valuation and Selected Business Case” December 2018
https://www.snowyhydro.com.au/our-scheme/snowy20/fid/
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The Snowy 2.0 valuation is derived from projected revenues from six ‘products’ (Figure 16):
1. “Storage - the ability to purchase energy at low prices, store as potential energy, and sell the
energy when supply-demand is constrained
2. Traditional capacity - the ability to sell and defend $300 cap products
3. Renewable firming - the ability to match intermittent solar or wind (supply) with a load
(demand)
4. Retail diversification - being able to improve the alignment of peak capacity with peak
demand
5. System security - increased capacity to participate in the five-minute Frequency Control
Ancillary Services market
6. Drought and real option value - increased capacity to operate without requiring water from
inflows”

Figure 16 – Snowy 2.0 valuation summary (Snowy Hydro)
Snowy 2.0’s revenue is projected to come primarily from storage (47%), traditional energy (35%) and
renewable firming (9%).
Assoc Professor Bruce Mountain, Director Victorian Energy Policy Centre, has calculated the present
value of Snowy 2.0 revenues, using Snowy Hydro’s own figures, to be $1.7 billion39, not $7.7 billion.

8.7.

A 5-year delay in the need for Snowy 2.0 has a substantial financial impact

As noted in Section 6.9 and Figure 11, AEMO’s scenario analysis indicates that Snowy 2.0 is not
required for its initial five years, resulting in minimal revenue from storage and revenue reductions
in other products. Total revenue during those years is likely to be less than half Snowy 2.0
projections, resulting in a substantial decrease in the projected value and financial viability.
AEMO also forecasts maximum generation of only three-quarters the level predicted by Snowy
Hydro.
39

“Snowy 2.0: Who will be held to account for this giant folly?” https://www.vepc.org.au/post/snowy-2-0who-will-be-held-to-account-for-this-giant-folly
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Snowy Hydro should release its financial analysis and demonstrate how Snowy 2.0 could service its
debt and still make a profit, especially in light of it not being needed for 5 years after commissioning.

8.8.

Taxpayers providing a $1.38 billion subsidy

When first announced, Snowy 2.0 was to be fully funded by Snowy Hydro, without any taxpayer
support. However, the Commonwealth’s approval of the Business Case included an announcement
that taxpayers would contribute up to $1.38 billion to the project.
There are conflicting statements by the Government and Snowy Hydro on the purpose of the $1.38
billion subsidy/ equity injection. But there should be no need for a taxpayer-funded subsidy for a
project that is supposedly economic, especially as any subsidy provides an unfair advantage against
competitors in the NEM.

8.9.

Snowy 2.0 has not been demonstrated to be the least-cost energy storage option

No comprehensive information is provided on the costs of Snowy 2.0 compared to other pumped
hydro schemes.
Researchers from the Australian National University estimated40 the capital cost for new off-river
pumped hydro stations at roughly $800/kW (power) and $70/kWh (energy). It is noted that
estimates for new pumped hydro stations include the construction of reservoirs, whereas Snowy 2.0
would use existing reservoirs.
By comparison, the cost of Snowy 2.0 (excluding transmission) is of the order of:
•

$4,000/kW ($8bn/2,000 MW)

– 5 times the typical cost

•

$25/kWh ($8bn/350 GWh)

– one-third the typical cost

However, Snowy 2.0 will rarely if ever be required to supply its maximum capacity (Section 2.1).
Also, the actual practical recyclable storage capacity of Snowy 2.0 is far less than the claimed 350
GWh (see Sections 3 & 4) and it would usually cycle a considerably lesser amount of energy.
Applying these two adjustments would increase the Snowy 2.0 energy cost per GWh to a similar or
even higher cost per GWh than typical new pumped hydro stations.
Also, by comparison, the three most promising pumped hydro schemes in Hydro Tasmania’s
“Battery of the Nation”41 have an estimated cost of $1,700/kW (with two of those schemes having
the additional cost of a new upper reservoir).
It is noted that the Main Works EIS includes a chart on lithium-ion battery costs, predicting a fall
from $2,000/kW in 2019 to $1,000/kW in 2040. These estimates appear high compared to the
Hornsdale battery in South Australia (Tesla 100 MW/ 129 MWh lithium battery), built in 2017 in less
than 3 months for a reputed US$50 million. Hornsdale’s cost is $750/kW – just 15% the cost per kW
of Snowy 2.0 (incl transmission), though it can’t match the energy storage capacity of pumped
hydro. Simplistically, $10 billion would provide 130 Hornsdale batteries (13,000 MW/ 17 GWh),
40

“100% Renewable Electricity in Australia” Blakers, Lu, Stocks 15 August 2017
https://doi.org/10.1016/j.energy.2017.05.168
41
“Battery of the Nation – Pumped Hydro Energy Storage Projects Prefeasibility Studies Summary Report”
Hydro Tasmania August 2019 https://www.hydro.com.au/docs/default-source/clean-energy/battery-of-thenation/botn-phes---prefeasibility-studies-summary-report-aug19.pdf?sfvrsn=2b089a28_2
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though no doubt more batteries could be negotiated for such a large deal.
The Hornsdale battery is ideally co-located with a 315 MW wind farm, thereby incurring no network
losses as well as having 300% less cyclic losses than pumped hydro (Section 1.4).

8.10. The advantage of two existing reservoirs is more than offset by their distance apart
The availability of two existing large reservoirs, at a major head differential, would appear to be the
reason for choosing the Tantangara/Talbingo option for Snowy 2.0. However, that advantage is
more than offset by the extraordinarily long interconnecting tunnel, resulting in an enormous cost,
the need to dispose of massive quantities of spoil and high water-friction losses.
NPA can find no pumped storage scheme in the world with a distance between reservoirs of
anywhere near 27 kilometres. Most schemes have their reservoirs within a couple of kilometres
apart, as shown in Figure 17 for the world’s largest schemes42; the distance for Tumut 3 is 500
metres.

Rank

Pumped Storage
Scheme

Generation
Capacity (MW)

Distance between
Upper & Lower
Reservoirs (km)

1

Bath County USA

3,030

2

2

Huizhou China

2,448

4

3

Guangdong China

2,400

2.5

4

Ludington USA

2,172

0.3

5

Okutataragi Japan

1,932

2.5

6

Tianhuangping China

1,836

0.5

7

Tumut-3 Australia

1,800

0.5

Snowy 2.0 Australia

2,000

27

[5]

Figure 17 – Distance between reservoirs of the world’s largest pumped storage schemes
Hydro engineers have a “rule of thumb”43 that for a pumped storage project to be economic, the
length of the interconnecting tunnel/pipeline should ideally be less than four times the hydraulic
head:
“The ratio of horizontal distance to vertical distance (H/V Ratio) should be less than 10 and
preferably less than 4 to minimise friction losses, minimise conduit costs and avoid the inclusion
of a surge tank”
Snowy 2.0 has a H/V Ratio of 40. This is ten times the rule-of-thumb, though some allowance is
appropriate to take account of the fact that Snowy 2.0 does not require new reservoirs.

42

Data sourced from Wikipedia https://en.wikipedia.org/wiki/Pumped-storage_hydroelectricity
“A Brief Appraisal of the Potential of Pumped Storage in NSW” MS Phillips, WL Peirson and RJ Cox June 2013
https://www.nccarf.edu.au/settlements-infrastructure/sites/www.nccarf.edu.au.settlementsinfrastructure/files/Discussion%20Paper%20Z%20Final.pdf
43

Page 47 of 52

Figure 18 lists the H/V Ratios for Australian and USA pumped storage schemes44, showing most have
H/V Ratios of 4 or less. Tumut 3 and Wivenhoe have H/V Ratios of 3 and 4, respectively. Only two
schemes exceed 10.
Pumping
Capacity (MW)

H/V Ratio

Bear Swamp

540

3

Muddy Run

855

3

Senaca

380

3

Tumut 3

600

3

Wivenhoe

500

4

1,030

4

280

4

Ludington

1,888

4

Raccoon Mountain

1,370

4

Yards Creek

350

5

Jocassee

628

6

Bath Country

2,100

8

Northfield

1,000

9

Taum Sauk

350

9

Fairfields

512

13

Helms

1,200

13

Snowy 2.0

2,000

40

Pumped Storage Scheme

Blenheim Gilboa
Cabin Creek

Schemes shaded yellow are in Australia. All others are in the USA.

Figure 18 – H/V Ratios of pumped hydro storage schemes
It is noted that Snowy 2.0 will have the second largest pumping capacity of all pumped hydro
stations in the USA and Australia.
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“Technical Analysis of Pumped Storage and Integration with Wind Power in the Pacific Northwest” prepared
for U.S. Army Corps of Engineers by MWH August 2009 https://www.hydro.org/wpcontent/uploads/2017/08/PS-Wind-Integration-Final-Report-without-Exhibits-MWH-3.pdf
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9. “Snowy 2.0 will reduce electricity prices”
9.1.

Snowy 2.0 will increase electricity prices

Snowy Hydro and the Commonwealth Government claim that Snowy 2.0 will lower electricity prices.
For example, the Minister for Energy and Emissions Reduction stated on 19 October 2019 that:
“[Snowy 2.0] will bring down electricity prices, reduce volatility to prices and put downward
pressure on electricity bills for all of us while keeping the lights on”.
No evidence has been provided to justify this claim.
On the contrary, the Snowy Hydro FID Market Modelling Report45 predicts that Snowy 2.0 will push
NSW spot prices higher. No predictions are included for Victorian or South Australian prices.
Figure 19 (copied from the Snowy Hydro Report) shows NSW electricity spot prices from 2026 to
2047, with and without Snowy 2.0 (blue and black lines, respectively).

Figure 19 - NSW spot prices with and without Snowy 2.0 (Snowy Hydro Fig 1245)
The Snowy 2.0 FID Scenario Analysis Report states (Section 4.2.346):
“Snowy 2.0 results in a reduction of spot prices until the early 2030s reflecting an excess of
capacity. After this Snowy 2.0 results in slightly higher spot prices. This reflects more variability
due to a higher level of VRE, reduced gas plant, reduced coal plant minimum generation levels
during low price periods, and higher demand due to pumping.”
Remarkably, prices are only predicted to be lower with Snowy 2.0 for 3 of the projected 22 years.
Prices are similar from 2028 to 2033, but higher for every year thereafter to 2047 and seemingly
45

“Final Investment Decision Information – Market Modelling” Snowy Hydro January 2019
https://www.snowyhydro.com.au/our-scheme/snowy20/fid/
46
“Snowy 2.0 FID - S09 Scenario Analysis” December 2018 https://www.snowyhydro.com.au/ourscheme/snowy20/fid/
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beyond.
One could surmise that, whilst Snowy 2.0 generation would place downward pressure on peak
prices, Snowy 2.0 pumping would place upward pressure on off-peak prices. As pumping occurs for
1.3 times the period for generation, the net impact of Snowy 2.0 would be an increase in average
spot prices.

9.2.

Additional transmission will push electricity prices further up

The Snowy Hydro Reports do not include the cost impact of the additional transmission needed for
Snowy 2.0.
This additional cost (Section 8.4) will add to the overall impact of Snowy 2.0 pushing electricity prices
up.
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10. “Snowy 2.0 has market benefits of $4.4 - $6.8 billion, being more than its cost”
10.1. Incorrect market benefit
Snowy Hydro and Minister Taylor47 claim the market benefit of Snowy 2.0 to be $4.4 - $6.8 billion:
“We strongly reject any argument that Snowy 2.0 is not in the national interests. It has
demonstrable economic and consumer benefits that have been independently valued at $4.4
to $6.8 billion.”
That valuation comes from a report prepared for by Marsden Jacob Associates (MJA)48:
“Snowy 2.0 would provide market benefits that reflect a reduction in capital and operating
costs (including fuel costs) that would otherwise be needed for the production of wholesale
electricity and maintaining supply reliability in the NEM.”
The table in the MJA report summarising the estimated market benefits (copied as Figure 20) has
two sets of results - ‘Excluding Optionality’ and ‘Option for further development’.
The option for further development assumes construction of Snowy 3.0, involving a duplication of
Snowy 2.0 and increasing the height of Tantangara Dam. MJA estimate the extra capacity of
Tantangara would provide a piggy-backing benefit for Snowy 2.0 of an estimated $150 million. The
MJA Report gave “a conservative estimate of a 25% probability that Snowy 3.0 would be developed”.
Table ES1 Market Benefits and Snowy 2.0 Revenues Present Value $M
Scenario

Market Benefits
Excluding Optionality

Option for further
development

Total

LRET+VRET

4,272 to 4,738

150

4,423 to 4,889

LT Commitment

6,140 to 6,643

150

6,291 to 6,793

Source: Marsden Jacob, 2017.

Figure 20 – NEM market benefits (MJA Table ES1)
Most improperly Snowy Hydro have referenced the higher market benefit based on the further
development option.
Based on the MJA Report the market benefits of Snowy 2.0 are estimated to be $4.3 - $6.6 billion,
not $4.4 - $6.8 billion as claimed.

10.2. Overly optimistic assumptions
Several expert analysts have questioned the optimistic assumptions of the MJA Report and consider
its market benefits, which have been calculated over 50 years, to be highly inflated (see NPA Paper).
For example, the MJA Report assumes a rather optimistic usage of Snowy 2.0:
“Snowy 2.0 would operate in response to market needs. This would involve periods of operation
47

Snowy 2.0” ABCTV 7:30 Report 14 October 2019 https://www.youtube.com/watch?v=NfKJS-C3nQ8
“NEM outlook and Snowy 2.0”. Report prepared for Snowy Hydro Limited by Marsden Jacob Associates, 4
January 2018 https://arena.gov.au/assets/2018/02/National-Electricity-Market-outlook-Snowy-2.0.pdf
48
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where Snowy 2.0 was:
•

operating in a repeatable way each day such as generating 8 hours/day and pumping for
10.5 hours/day. Roughly a repeating operating pattern each day will likely be the most
common mode of operation

•

operating at high output for continuous days in a row. Such operation may be associated
with low wind condition across the east coast of Australia and generator outages

•

high levels of continuous pumping for continuous days. Such operation may be
associated with high wind condition across the east coast of Australia and low demand.”

AEMO’s forecasts for Snowy 2.0 operation are considerably lower that the MJA assumptions
(Sections 6.9 and 6.10). Applying the AEMO forecasts would result in a considerably lower estimate
of Snowy 2.0 market benefits.

10.3. Snowy 2.0’s cost is greater than its market benefit
More relevantly, Snowy 2.0’s (overstated) market benefit of $4.3 - $6.6 billion is similar to its
(understated) cost of $3.8 - $4.5 billion, when excluded costs are added (and ignoring transmission
costs).
If NPA’s estimate of a $10 billion cost for the total project is correct and MJA’s estimated market
benefit of Snowy 2.0 is inflated, the total project will cost at least twice its market benefit.

Page 52 of 52

