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Executive Summary 

How will widespread introduction of storage technology affect generation assets? The 

complexities of wholesale energy markets can lead to non-obvious outcomes.  

In this paper, we present the results of simulations to forecast the wholesale market impact of 

battery storage on several classes of conventional generation, in terms of market prices 

received, market dispatch, and hence revenue. We present the results of this analysis across in 

three different Asia-Pacific markets (Australiaʇs NEM, the Philippines WESM and Singaporeʇs 

NEMS), each with different market fundamentals and storage quantity scenarios. From this, 

we draw out key risks and opportunities for energy market investors in the region. 

We find that in markets experiencing volatile market prices, a large battery storage facility can 

significantly reduce market prices. In such situations, there is a net transfer of wealth from 

generators to consumers and battery owners. However, the magnitude of a specific 

generatorʇs loss is very dependent on factors such as the type of generator and its location in 

a constrained transmission network. This is a potential loss that generators should plan to 

mitigate. Possible hedges include investing in storage projects and baseload generation. 

In a market that is free of transmission constraints, generation shortages and volatile market 

prices, the impact of battery storage on wholesale energy market outcomes is likely to be 

minimal, and energy price arbitrage alone will not provide sufficient return on capital outlay. 

  

KAPAIA PROJECT (13MW/ 52MWH) 
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1. Introduction  

Recent years have seen significant penetration of renewable generation in many markets. This 

has been driven by a combination of rapidly decreasing costs, environmental concerns and 

government policy. The intermittency of most renewable sources places greater demand on 

conventional thermal peaking generators to compensate and help maintain grid stability. 

Energy storage technologies support the integration of renewable generation onto the grid , 

and provide support for the transmission and distribution systems. The cost of grid-scale and 

end-user energy storage is decreasing rapidly, along a similar trajectory to the recent history 

of renewable generation. Therefore, it is reasonable to expect significant penetration of 

storage technology in the grid in the future. This could occur both as grid-scale storage, and 

aggregated end-user (e.g. domestic) storage. This can be expected to occur within the 

economic lifetime of generation assets that are currently being planned, and could well 

happen within the lifetime of assets that are currently in service. 

How will widespread introduction of storage technology affect generation assets? The 

complex interactions between storage and intermittent renewables, multiple types of 

conventional generation, transmission constraints and ancillary service requirements can lead 

to non-obvious energy market outcomes.  

In this paper, we present the results of simulations to forecast the energy market impact of 

storage on several classes of conventional generation, in terms of market prices received, 

market dispatch, and hence revenue and profitability. We present the results of this analysis 

for three Asia-Pacific markets, each with different  market fundamentals and storage quantity 

scenarios. From this, we draw out key risks and opportunities for energy market investors in 

the region. 

  



 

4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. Simulation Methodology  

To quantify the impact of grid-scale storage, we have used a simulation model of the target 

markets to forecast the market outcomes under scenarios with and without the additional 

storage. 

The model used is WEMSIM (Wholesale Electricity Market Simulation), a proprietary model 

used by Robinson Bowmaker Paul (RBP) to provide market analysis to support power market 

transactions and reforms. WEMSIM simulates the dispatch of thermal and renewable 

generators in a nodal wholesale market environment, given forecast demand and fuel prices, 

and subject to transmission system constraints and generation plant characteristics. 

As a result, plant dispatch, nodal prices and other market outcomes can be simulated under 

storage- and no-storage scenarios, and the results compared to determine the impact of the 

storage. 

For this study, we are simulating a single representative year for each scenario. 
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3. Simulations 

3.1 Simulation 1: The South Australian Grid-Connected Battery Storage Project 

3.1.1 Introduction  

Our first simulation focusses on the South Australia region of Australiaʇs National Electricity 

Market (NEM). The NEM covers Australiaʇs western states of Queensland, New South Wales, 

Victoria, Tasmania, and South Australia (SA). 

SA is particularly prone to volatility and periods of high pricing, and last year suffered an 

extensive system blackout.  This has been blamed in part on the large quantity of intermittent 

renewable generation, particularly wind, that has entered the market in recent years. This is 

exacerbated by the constrained interconnections with the rest of the NEM system. One of the 

SA Governmentʇs responses has been to issue a tender for the supply of 100 MW of grid-

connected battery storage1. The tender received over 90 proposals in the first round, 

demonstrating the significant commercial interest in implementing grid battery storage. 

One response to the tender proposes a total of 600MWh storage capacity with 200MW 

maximum output. The proponent has indicated that this project would go ahead regardless 

of whether it wins the tender, and has already secured land. We have chosen to simulate a 

system of this capacity as an example 

of the scale of facility likely to enter 

the SA system. 

The SA region is interconnected with, 

and is part of the wider NEM market, 

so this simulation involves modelling 

the entire NEM market. The results 

presented below focus on the SA 

region, though we have included 

some out-of-state coal-fired 

generation in results for illustrative 

purposes. 

  

                                                

 

1 http://www.renewablessa.sa.gov.au/news/ south-australian-grid -connected-battery -storage-project  
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3.1.2 Results 

Table 1 presents summary results from this simulation on SA-wide outcomes. These results 

show that: 

¶ The presence of the battery storage facility reduces time-weighted average prices (i.e. 

a simple average of prices across the year) by AUD2.83/MWh, or a 3.5% reduction on 

the no-battery scenario price. 

¶ Similarly, the load-weighted average price is reduced by AUD6.05/MWh, or 5.9%. This 

figure is larger because the price reductions are greater at times of peak load. 

¶ These price reductions result in a net saving of AUD87m in wholesale energy cost for 

SA electricity consumers 

¶ Conversely, SA generators lose AUD127m in wholesale market revenue. 

¶ The battery facility makes AUD41m in wholesale market revenue through the arbitrage 

in market prices 

In summary, these results show a significant transfer of wealth from generators to consumers 

and the owner of the battery storage facility. 

Table 1. South Australia summary results 

Result  No Battery  Battery  Difference  

Time-weighted average price (AUD/MWh)   $80.01   $77.17  -$2.83  -3.5% 

Load-weighted average price (AUD/MWh)   $102.16   $96.11  -$6.05  -5.9% 

Total consumer cost (MM AUD)   $1,447.0   $1,359.6  -$87.33  -6.0% 

Total generator market revenue           

(MM AUD) 

 $1,406.4   $1,279.1  -$127.36  -9.1% 

Battery market revenue (MM AUD)   $-     $40.9   $40.93  
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Figure 1 compares the price duration curve for the SA region with and without the battery 

storage facility. This shows the expected general pattern of reduced prices at peak times while 

the battery is discharging and increased prices at off-peak times while the battery is charging.  

However, this is not universally true; there are some times when the battery scenario price is 

higher that the non -battery scenario price even though prices are above average. The main 

reason for this is that the battery does not have the capacity to optimize over the entire year; 

Its charge-discharge cycle is measured in hours up to a day. As a result, there will be times 

when it is optimal to charge at above-average prices to be able to prevent even higher prices 

or unserved energy shortly afterwards. 

 

 

Figure 1. South Australia price duration curve comparison 
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Figure 2 shows the impact of the battery on an average daily generation profile. The storage 

facility causes an increase in generation during the off-peak periods when it is charging its 

batteries, and a decrease in generation during peak periods when it is supplying energy to 

the grid. 

 

Figure 2. Average daily generation profile 

 

Table 2 and Table 3 provide the GWh generation and market revenue results of this 

simulation for the main classes of generation capacity in SA. 

Table 2. SA generation results (GWh) 

Generation type  No Battery  Battery  Difference  

Gas Turbine  93.6 55.9 -37.68 -40.3% 

Wind  5167.3 5190.3 23.05 0.4% 

CCGT 987.7 598.7 -389.02 -39.4% 

Black Coal ST 2582.3 2713.6 131.25 5.1% 

Gas ST 1930.1 1566.6 -363.54 -18.8% 
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Table 3. SA market revenue results (Million AUD) 

Generation type  No Battery  Battery  Difference  

Gas Turbine  143,212  110,956  -32,255  -22.5% 

Wind  415,688  400,121  -15,567  -3.7% 

CCGT 162,493  104,918  -57,574  -35.4% 

Black Coal ST 270,153  294,325   24,172  8.9% 

Gas ST 414,876  327,812  -87,064  -21.0% 

 

These results show that: 

¶ As expected, the utilisation of gas turbine peakers is significantly reduced, as the 

battery takes over their roles in meeting rapid changes in demand. 

¶ Less expected is the reduction in utilisation of mid-merit gas-fired combined-cycle gas 

turbines (CCGTs) and stream turbines (STs). This is due to the battery enabling better 

use of the interconnectors to bring in lower priced out -of-state generation. 

¶ Wind generators see a small improvement in utilisation as the batteries enable better 

integration and reduce curtailment. 

¶ Baseload coal-fired generation (from out of state) sees a small increase in utilisation as 

it provides the generation to charge the batteries 

¶ Overall, there is a reduction of generation from within the state of SA due to the 

better utilisation of the interconnectors  

¶ Gas-fired peakers, CCGTs and STs all see significant reductions in market revenue with 

their reduced utilisation and overall lower market prices 

¶ Despite their slightly higher utilisation, wind generators see a drop in revenue due to 

the overall lower market prices 

¶ Coal generators see an increase in revenue due to the increased load and higher 

prices when the batteries are charging. 
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3.1.3 Conclusion 

The commissioning of a large battery storage facility in a market with volatile prices such as 

SA can significantly reduce market prices. While it is expected that peaking plant would see a 

drop in dispatch and revenue, our modelling shows that mid-merit plant can also be 

negatively affected. Baseload plant, however, will experience a rise in utilisation and off-peak 

prices that can more than offset the overall lower market prices. 

Overall, these results represent a transfer of wealth from generators to consumers and the 

owners of the battery storage projects. Given that the SA government is actively tendering for 

storage capacity, generators need to plan to offset this potential loss. Investing in battery 

storage projects is one possible hedge against this potential loss.  
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