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Overview
A natural tension has arisen in the natural gas market in Australia between the use of gas for electricity generation and its export as LNG via the Singapore market. With export markets being made available to natural gas producers, the price of methane will rise to meet the international market position. Rapid price inflation could place gas generation assets at a distinct disadvantage against coal fired electricity production. However, before LNG export can begin from the four proposed processing plants, wells will have to be spiked to gauge the proven reserves for each site. This process will provide a significant amount of excess supply of natural gas for the electricity market before exports begin. 
With the introduction of the Carbon Pollution Reduction Scheme and subsequent emissions trading framework gas fired generation is currently the favoured technology type to make a huge impact on lower emissions from stationary energy production. Australia’s dependence on cheap coal sources represents the biggest hurdle to reducing emissions and gas has been seen as the intermediate solution. 
Methods
This paper will examine the possible significant increase in price of natural gas for electricity production and its effect on the viability of generation assets and the proposed national emissions trading scheme to be introduced in 2010. 
The examination of high prices for methane and its effects on the spot price of electricity will require the following suite of models to examine:
· Electricity market behaviour.
· Fuel Costs and availability.
· Short and Long Run Marginal Costs of electricity generation (SRMC and LRMC respectively).
· Carbon Forward Curve behaviour.

The simulation of market behaviour and the inevitable change in electricity production trends has been performed using a model of the National Electricity Market (NEM) that simulates operation and dispatch of power generation assets on a half-hourly basis over the medium to long term. The modelling software we use for this investigation (PLEXOS), developed by Energy Exemplar, provides an extensive database of all generating assets and transmission operations within the NEM. This model evaluates the dispatch of the optimal fuel type mix based on an order of merit determined by bidding behaviour of generators to recover short run and long run marginal costs (SRMC and LRMC).  Marginal cost recovery for generating units is the primary driver for bidding behaviour within the NEM, while possible fuel mix changes due to increased demand during off-peak time periods will also change price behaviour. To examine the cost of methane and its availability we will use forecasts of fuel reserves and our own extensive database of electricity generators fuel usage and price hedging strategies. 

Initially we will establish a base case scenario to produce load forecasts and capacity factors which we shape to historical data obtained from the market operator’s (NEMMCO) data server. We then use PLEXOS to establish a benchmark for greenhouse gas (GHG) emissions which provides an emissions profile for the NEM. Furthermore, the introduction of the emissions trading scheme in 2011 will also uplift wholesale spot prices across the NEM. 

After establishing a base case we move on to examine a variety of gas pricing scenarios which will establish gas fired generation’s position within the merit order of dispatch. The merit order of dispatch will then be implemented into our model of the NEM and will provide us with a forecast of spot market behaviour. With the introduction of a cap on emissions in Australia, constraints will be implemented to then provide a carbon forecast to establish gas fired generation once again as a lower emitting intermediate solution.

Results

The operating behaviour of gas fired generators has been shown to significantly shift given an initial excess supply and then a shift towards export market available for Australia’s significant coal seam gas reserves. New entrant and existing plant, particularly in Queensland could operate at base load and then shift to intermediate and peaking operations when the natural gas price reaches parity with the international prices. Furthermore, it can also be shown that the carbon price will also need to rise to allow open cycle gas turbine (OCGT) technology to remain competitive and be dispatched onto the NEM. The consequences of this rise in average spot prices, particularly during peak times will mean consumer costs for electricity will have an impact on large energy users. This increase in spot prices will require further review by policy makers of regulated retail electricity tariffs. We also discuss the implementation of possible changes to the Queensland Gas scheme and the renewable energy target.
Conclusions

We expect that the possible shift away from more emissions intensive generation will have a significant impact on the stationary energy sectors ability to meet its obligations under the carbon pollution reduction scheme’s emissions cap. Higher electricity and carbon prices however, may signal earlier entry timing for renewable technologies such as solar PV and thermal which would enhance the prospects for the mandatory renewable energy target and the implementation of distributed generation across the Australian energy grid. 












