Spark Spread Options			Energy and Power Risk Management
Spark Spread Options[footnoteRef:2] [2:  The material in this article is partly based on chapter 7 of Clewlow and Strickland [2000].] 


Les Clewlow, Chris Strickland and Vince Kaminski

For Energy and Power Risk Management

In this article we perform an analysis of the pricing of spread options.  There are many instances of spread options that occur in energy markets.  One classification of types of spread options is in terms of whether they are written on a single underlying asset or more.  Examples of the former include calendar spread options which are options written on two forward contracts of differing maturity on the same commodity.  Such options can be used to protect against changes in the shape of the energy forward curve.  Inter-regional, or locational spread options are options on the same underlying energy, but traded at different locations.  Such options exist due to often substantial differences existing between the price of electricity in different regions due to costs or constraints of transmission.

Classic examples of cross-commodity options are ‘crack spreads’ and ‘spark spreads’. Crack spread options are found in the refining industry and payoff on the spread between crude oil and its refined products such as gasoline.  Spark spread options are common in the electricity generating markets and have a payoff determined by the difference between the price of output electricity and the price of the fuel used to generate it.

Spark spread options are of wider interest than purely financial payoffs between two energies. The spread between the price of electricity and the input fuel is often used to determine the economic value of power generation assets as a strip of spark spread call options.  Implied heat rate competitiveness can also be monetised by selling such a strip of options.

We define the spark spread to be the difference in the spot price of electricity and the product of the heat rate and the spot price of the generating fuel.  The role of the heat rate is to link the amount of fuel needed by the generating asset to the amount of electricity generated.  The heat rate therefore is a measure of the generating asset’s efficiency and is expressed as the number of Btu’s of the generating fuel required for the production of one MWh of electricity.  The payoff function for the spark spread call option, at time T is therefore given by  where  and  are the spot prices of electricity and the generating fuel respectively at time T.

To value cross commodity options of this form, the user is required to model the joint evolution of both energies.  We can apply the range of models discussed in our series of articles to such problems.  For brevity we concentrate on a number of single factor models, although our multifactor framework can easily be adapted to value such options.  All of the models used in the subsequent analysis are fitted to the forward energy curves and can all be imbedded in the following mixed jump diffusion equation for the evolution of the forward curve;

		(1)

In the most general form of equation (1) the spot volatility, , is allowed to be time dependent to allow seasonal variations,  determines the attenuation of forward price volatility to some long term percentage level , and  is the random increment for energy i upon which we can impose a correlation structure.  The last term determines the jump component with () determining the proportional jump size.  The Black (BLK), mean reverting (MR), jump diffusion (JD), and combination mean reverting jump diffusion (MRJD) models can all be imbedded in equation (1).
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