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– The professional analysis and advice in this report has been prepared by ACIL Allen for the exclusive use of the party or parties to whom it is 
addressed (the addressee) and for the purposes specified in it. This report is supplied in good faith and reflects the knowledge, expertise and 
experience of the consultants involved. The report must not be published, quoted or disseminated to any other party without ACIL Allen’s prior 
written consent. ACIL Allen accepts no responsibility whatsoever for any loss occasioned by any person acting or refraining from action as a result 
of reliance on the report, other than the addressee.

– In conducting the analysis in this report ACIL Allen has endeavoured to use what it considers is the best information available at the date of 
publication, including information supplied by the addressee. ACIL Allen has relied upon the information provided by the addressee and has not 
sought to verify the accuracy of the information supplied. If the information is subsequently determined to be false, inaccurate or incomplete then it 
is possible that our observations and conclusions as expressed in this report may change. The passage of time, manifestation of latent conditions 
or impacts of future events may require further examination of the project and subsequent data analysis, and re-evaluation of the data, findings, 
observations and conclusions expressed in this report.  Unless stated otherwise, ACIL Allen does not warrant the accuracy of any forecast or 
projection in the report. Although ACIL Allen exercises reasonable care when making forecasts or projections, factors in the process, such as future 
market behaviour, are inherently uncertain and cannot be forecast or projected reliably.

– This report does not constitute a personal recommendation of ACIL Allen or take into account the particular investment objectives, financial 
situations, or needs of the addressee in relation to any transaction that the addressee is contemplating. Investors should consider whether the 
content of this report is suitable for their particular circumstances and, if appropriate, seek their own professional advice and carry out any further 
necessary investigations before deciding whether or not to proceed with a transaction. ACIL Allen shall not be liable in respect of any claim arising 
out of the failure of a client investment to perform to the advantage of the client or to the advantage of the client to the degree suggested or 
assumed in any advice or forecast given by ACIL Allen.
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– TGP engaged ACIL Allen to conduct an analysis of the contribution Tamar Valley Power Station (TVPS) can be 
expected to make to Tasmania’s energy security in future years.

– This slide pack is a summary of our October 2021 analysis and is provided to TGP in advance of a complete report 
which will contain a more detailed description of this analysis.

– This slide pack summarises the methodology used and the results of our analysis. It is in four parts:
– Background to Tasmania’s water storage management framework
– Methodology used
– Electricity supply results
– Additional analysis of water storage levels in times of drought.



Background
Tasmania’s energy security
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– In 2015-16 Tasmania experienced record low rainfall 
which coincided with a prolonged outage of the 
Basslink interconnector, leading to record low water 
storage levels for Hydro generation.

– The Tasmanian Government convened the Tasmanian 
Energy Security Taskforce to advise on how to improve 
energy security in the future.
– “Due to the dominance of hydro-electricity 

generation in Tasmania and the observed variability 
of rainfall, the volume of energy supply in 
Tasmania’s water storages prevails as the most 
important factor in setting Tasmania’s energy 
security.” (Tasmanian Energy Security Taskforce, 
Final Report, June 2017).

– Five key recommendations were made in 2017, including:
– Recommendation #3: Establish a more rigorous and 

more widely understood framework for the management 
of water storages

– Recommendation #4: Retain the TVPS as a backup 
power station for the present and provide clarity to the 
Tasmanian gas market.

– The devised water management framework includes two 
storage buffer levels which vary by month of the year:
– Prudent storage level (PSL)
– High reliability level (HRL).

– The HRL and PSL profiles were revised in September 2021 
such that the HRL profile is on average 2 percentage points 
higher (the PSL profile is very similar to the 2017 profile).



Water management framework
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– Water storage levels above the PSL relate to the green 
zone
– Tasmania’s water storages are high and the 

electricity supply is secure
– Hydro Tasmania has more operational flexibility to 

pursue its commercial interests by generating 
electricity for export to the mainland.

– Below the PSL water storages are lower
– the remaining water should be ‘defended’ to protect 

future energy security
– exports are curtailed
– TVPS could be used to contribute to meeting any 

residual energy requirements. 
Source: Tasmanian Energy Security Taskforce Final Report, June 2017 (Figure 1.1)



Potential hydrogen projects
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– There is interest in building green hydrogen plants in 
Tasmania from Fortescue Future Industries (FFI), 
Origin Energy,  and Woodside Energy 
– with initial capacity ranging between 250 MW and 

500 MW
– In June 2021, FFI announced that it had signed an 

Option Agreement with TasPorts to exclusively 
negotiate all land and operating access requirements 
for its proposed electrolyser plant in Bell Bay

– In September 2021 it was reported by the shadow 
minister for Energy that the Tasmanian Premier had 
intervened in FFI’s negotiations with Hydro Tasmania 
for supply of power to the proposed plant, after FFI 
was advised that Hydro Tasmania could not provide 
the 250 MW of power.

– ACIL Allen’s view is it will be difficult to produce green 
hydrogen at a competitive price in the near-to-medium 
term without government subsidy
– Although this is not the focus of our analysis

– Given the Tasmanian Government’s interest in a 
hydrogen project, we have included a project of 
250 MW or 500 MW (two sensitivities) in the demand 
assumptions in our analysis

– The project’s annual energy consumption will depend 
on the electricity supply contract it can secure and the 
subsidy it would receive. Since this is difficult to 
estimate, we have assumed a range of annual capacity 
factors: 50%, 75%, and 90%.



Model methodology



Model objective and inputs
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– The objective is to analyse the probability that
– the water available for electricity generation in 

Tasmania will fall below either, or both, of the PSL 
and HRL target levels

– Tasmania’s energy requirement will be satisfied, or 
whether there will be unserved energy. 

– The model is run twice: once in the absence of TVPS, 
and then again with TVPS available. When TVPS is 
available, it is used only to prevent, or limit, shortfalls 
below PSL and HRL and in energy supply

– The difference in outcomes allows us to quantify the 
contribution TVPS can be expected to make to 
Tasmania’s energy security1.

– Monte-Carlo analysis is used to simulate Tasmania’s 
hydro and wind generation
– Half yearly basis to reflect seasonal water inflow 

patterns (~64% between July and December)
– 10,000 annual simulations
– Incorporate variability in 

– water inflows – based on past 70 years of actual data, with 
the mean of the distribution adjusted down in line with the 
past 24 years2

– wind farm output – based on ACIL Allen’s wholesale market 
modelling

– Basslink availability – assuming a 1 in 10 year chance of a 
6-month outage.

2: There has been a reduction in the average annual inflow in the past 20 or so years as compared to average annual inflow since 1950. To take this into account we have fitted a distribution to
the full data set (from 1950) and adjusted the expected value of this distribution downward to reflect the lower average inflow in the period from 1997. 

1: We note that this is not an economic analysis of the least cost solution for securing Tasmania’s energy supply because it does not compare the cost of meeting supply shortfalls using TVPS with other 
options (including load shedding).



Model assumptions
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– This analysis is based on an ‘energy balance’ model of the Tasmanian electricity sector and uses a single pond approach to 
modelling hydro generation
– We model hydro generation on the basis that there are no constraints within Tasmania’s hydro system on power delivery, 

provided there is sufficient water in storage in aggregate to meet energy requirements
– We do not take account of spillage within each of Hydro’s catchment areas, but we consider this at a whole of hydro system 

level
– Nor does the model consider the generation sector’s ability to meet peak demand, which the Taskforce found that it can do 

comfortably - scheduled hydro capacity in Tasmania is over 2,200 MW, well in excess of Tasmania’s scheduled peak electricity 
demand of about 1,670 MW.

– This analysis is performed for a year in the near-term future
– It assumes Tasmania's energy requirements remain at current levels, aside from the inclusion of the hydrogen project (in the 

relevant scenario)
– It assumes no further investment in generation beyond the current tranche of committed wind farm developments

– In the scenarios including the hydrogen plant, TGP has requested us to assume that no further development in generation occurs 
or is brought forward, in response to the additional energy requirements of the hydrogen plant.



Model output
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Outcome Description Role of TVPS

1 Supply all electricity demand AND meet all storage targets Not used

2 Supply all electricity demand, but fall short of PSL but not HRL (final 
storage level between PSL and HRL)

‘Defend’ PSL and enable exports

3 Supply all electricity demand, but fall short of HRL (and therefore also 
PSL)

Defend HRL

4 Fail to supply all of electricity demand – loss of load/ unserved energy 
experienced

Keep the lights on1

1: In a small number of simulations, TVPS’ generation capacity reduces unserved energy but is insufficient to prevent all unserved energy.

– There are four possible outcomes from the Monte Carlo analysis
– And TVPS plays a different role depending on the outcome.



Modelled results
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– The following slides summarise the modelled results for a number of scenarios, including:
1. Current Tasmanian supply/demand balance, with 2017 (old) HRL and PSL profiles
2. Current Tasmanian supply/demand balance, with 2021 (new) HRL and PSL profiles
3. As for #2, with the addition of a 250 MW hydrogen project at varying capacity factors (50%, 75%, 90%)
4. As for #2, with the addition of a 500 MW hydrogen project at varying capacity factors (50%, 75%, 90%)
In each scenario, two sensitivities were run: one with and one without the availability of TVPS.

– The results shown include:
– Frequency of breaches of the PSL
– Frequency of breaches of the HRL
– Frequency of breaches of the NEM reliability standard



Results – PSL breaches
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– The inclusion of the new HRL and 
PSL profiles had no impact on PSL 
breaches – which is as expected 
given the very minimal change in 
PSL profile

– As expected, the larger the 
hydrogen plant and the higher its 
capacity factor, the more frequently 
the PSL is breached

– Without investment in additional 
wind farms or Marinus Link, TVPS, 
when available, plays an important 
role in conserving water storage 
levels above the PSL, materially 
reducing the number of breaches.
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Results – PSL breaches (duration curves)
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Maximum shortfall below PSL 
equates to the storage volume 
between the PSL and the extreme 
environmental risk zone (EERZ)1

With the addition of a 250 MW 
hydrogen plant with 90% capacity 
factor:
• PSL shortfalls occur 20.5% of 

simulations
• 8.4% of the simulations the PSL 

shortfall exceeds 1,000 GWh
• The maximum total annual 

shortfall is about 6,800 GWh 
(reaches the EERZ).

1: EERZ is assumed to be entered when energy in storage is at about 10 per cent of total storage capacity. 
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hydrogen plant with 90% capacity 
factor:
• PSL shortfalls occur 67.5% of 

the simulations
• The maximum total annual 

shortfall is about 6,800 GWh 
(reaches the EERZ) which 
occurs about 2.7% of the 
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500 MW hydrogen plant sensitivities

0

1,000

2,000

3,000

4,000

5,000

6,000

7,000

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50% 55% 60% 65%

PS
L 

sh
or

tfa
ll (

GW
h)

With TVPS

New HRL and PSL, 500 MW plant @ 50% CF New HRL and PSL, 500 MW plant @ 75% CF

New HRL and PSL, 500 MW plant @ 90% CF

With TVPS available:
• the maximum PSL shortfall 

reduces to about 5,000 GWh
• PSL shortfalls occur 21.1% of 

the simulations or less 
depending on the sensitivity.



Results – HRL breaches
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– The inclusion of the new HRL and 
PSL profiles had a small impact 
on HRL breaches due to the 
higher HRL profile

– The HRL is breached up to 48% 
of simulations in the scenario with 
a 500 MW hydrogen plant and a 
90% capacity factor

– Without investment in additional 
wind farms or Marinus Link, TVPS 
plays an important role in 
conserving water storage levels 
above the HRL
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Results – HRL breaches (duration curves)
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Without hydrogen plant (old and new HRL & PSL); 250 MW hydrogen plant sensitivities
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With TVPS available:
• the maximum HRL 

shortfall reduces to about 
2,650 GWh1

• HRL shortfalls occur 
0.97% of the simulations 
or less depending on the 
sensitivity.
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500 MW hydrogen plant sensitivities
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With the addition of a 500 MW 
hydrogen plant with 90% capacity 
factor:
• HRL shortfalls occur 48.3% of 

the simulations
• The maximum total annual 

shortfall is about 4,800 GWh 
(reaches the EERZ) which 
occurs about 2.7% of the 
simulations.
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8% of the simulations 
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the sensitivity.



Results – reliability standard breaches
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– We also assessed the occurrence of unserved 
energy and how frequently the reliability 
standard (0.002 % of annual demand for 
electricity in Tasmania) is breached across the 
10,000 simulations.

– Any simulation in which unserved energy 
occurred, both the reliability standard and the 
interim reliability standard (0.0006 %)1 were 
breached – this is because unserved energy 
occurs as a direct result of a Basslink 
outage. Without access to the interconnector, 
unserved energy breaches the reliability 
standards.

– With an additional 500 MW hydrogen plant, the 
reliability standard is projected to be exceeded 
between 0.5% and 15.4% of simulated years

– TVPS, when present, reduces these breaches 
substantially.

1: The energy market operator is currently applying an interim reliability measure of 0.0006% until 30 June 2025.
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Results – unserved energy (duration curves)
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Without hydrogen plant (old and new HRL & PSL); 250 MW hydrogen plant sensitivities
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– No unserved energy occurs in these sensitivities when 
TVPS is available

With the addition of a 250 MW 
hydrogen  plant with 90% 
capacity factor:
• Unserved energy occurs 

0.38% of the simulations
• About 0.09% of the 

simulations unserved energy 
exceeds 1,000 GWh

• The maximum total unserved 
energy in a year is about 
2,500 GWh.
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500 MW hydrogen plant sensitivities
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With the addition of a 500 MW 
hydrogen plant with 90% capacity 
factor:
• Unserved energy occurs 15.4% of 

the simulations
• About 7% of the simulations 

unserved energy exceeds 1,000 
GWh

• The maximum total unserved energy 
in a year is about 5,700 GWh.
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With TVPS available:
• the maximum total unserved 

energy in a year is about 2,500 
GWh

• Unserved energy occurs 0.38% of 
the time or less depending on the 
sensitivity (in the 50% CF 
sensitivity it only occurs once in 
the 10,000 simulations).



Additional analysis 
How long could water storage levels last beyond the HRL in a 
time of drought during a six-month Basslink outage?



How long could water storage levels last beyond the HRL in a time of 
drought during a six-month Basslink outage?
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– TGP requested ACIL Allen conduct an analysis to determine 
how many months Hydro’s water storage levels could last 
before entering the extreme environmental risk zone (EERZ) 
which is assumed to be about 10 per cent of the total storage 
capacity (14,437 GWh), assuming that:
– A six-month Basslink outage occurs
– It is during a period of drought – little or no water inflows
– Water storage levels are at the HRL at the time the 

outage occurs
– POE 50 (median) wind dispatch
– TVPS is not available (and there are no other emergency 

energy supply measures).
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– This analysis is performed for a year in the near-term future
– It assumes Tasmania's energy requirements remain at 

current levels, aside from the inclusion of the hydrogen 
project (in the relevant scenario)

– It assumes no further investment in generation beyond the 
current tranche of committed wind farm developments

– In the scenario including the hydrogen plant, TGP has 
requested us to assume that no further development in 
generation occurs or is brought forward, in response to the 
additional energy requirements of the hydrogen plant.



Our approach
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– The energy balance model used to obtain the results in the preceding slides is not suitable for this analysis as it 
operates at a six-monthly resolution

– Instead, ACIL Allen has made some simplifying assumptions about the monthly water inflows, monthly wind dispatch 
and the monthly Tasmanian electricity consumption and calculated a range of possible outcomes

– We have conducted this analysis for two scenarios:
– where there is no hydrogen plant (i.e. the current Tasmanian supply-demand balance)
– where a 500 MW hydrogen plant is built which is assumed to run at an annual capacity factor of 75 per cent.

– We present results for three sensitivities to water inflows:
– Zero inflows
– 5% of annual inflows
– 10% of annual inflows.



Assumptions
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– The average monthly Tasmanian consumption profile was 
calculated from historical data spanning January 2015 to August 
2021. Note that Tasmanian consumption is greatest in winter. Total 
annual consumption is assumed to be 9,800 GWh1.

– The monthly water inflow profile was taken from AEMO’s July 2021 
Input Assumptions and Scenarios Report (IASR) workbook. Note that 
the lowest inflows occur in winter. Total annual water inflow is 
assumed to be 8,663 GWh (average across estimated annual inflows 
between 1997 and 2020).

– The monthly wind generation profile for scheduled & semi-
scheduled farms (Musselroe, Granville Harbour and Cattle Hill) is 
estimated from historical generation2. It represents a POE50 
(median) generation profile and total annual dispatch is 1,470 GWh.

– The 500 MW hydrogen electrolyser is assumed to run as a flat 
load across the year at 75 per cent capacity factor (total of 3,285 
GWh).

1: Note that this is consumption met by scheduled and semi-scheduled generation, so excludes demand met by behind-the-meter rooftop PV for example.
2: Since modelling scheduled and semi-scheduled demand only, the non-scheduled Woolnorth WF is already accounted for. Also note that this generation profile does not 
assume any network or commercial curtailment of dispatch i.e. assumes all available wind resource is dispatched into the market.
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Results – month on month reduction
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– The month-on-month (MoM) percentage 
reduction in total water storage level is a 
function of the assumed monthly wind 
generation, monthly water inflow and 
monthly Tasmanian energy consumption

– The MoM reduction varies depending on:
– The month: greatest reductions occur 

in the winter months when lower 
inflows coincide with higher electricity 
consumption

– The assumed inflows: higher inflows 
mean lower MoM reductions, 
particularly in summer when monthly 
water inflows are higher

– The addition of a 500 MW hydrogen 
electrolyser: which increases the MoM 
reductions
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Results – months before storage falls to EERZ
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– Depending on the time of year that the six-
month Basslink outage occurs, the total 
storage level can take between 2 and 6 
months to fall from the HRL to below 10 
per cent (the EERZ), noting that the HRL is 
lower in the spring months

– Without the hydrogen project, energy 
security is most at risk if the outage 
commences in May or June when it would 
take 2 months (or less1) to fall to the 
EERZ – assuming 10% of annual inflows 
or less

– With the addition of the hydrogen project, 
this window widens to April-August, 
indicating an increased risk that the 
storage levels will fall to the EERZ.
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1: This analysis has been conducted at a monthly resolution. A similar analysis at a finer resolution (e.g. weekly) would show that in some instances the time until storage 
levels fall to 10% is between 1 and 2 months.
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