Types of Transactions in Energy Markets
The material in these notes was adapted from [1-5].
The agricultural commodity market has existed for centuries. Today, there exist commodity markets not only for agriculture (grains, corn, soybeans, coffee, pork bellies, etc.), but also for precious metals (gold, silver, platinum, etc), base metals (aluminum, copper, nickel, zinc, etc.), and others (pulp, paper, chemicals, etc.), but also energy, including crude oil, gasoline, heating oil, natural gas, and, of courses, electricity.

There are a few important terms that are heavily used in reference to any commodity market, and specifically in reference to electricity markets. It is useful for you to become familiar with these terms.

· Exchange: A trading arena (usually internet-based nowadays) where contracts on the commodities are exchanged. Examples include the Chicago Board of Trade (www.cbot.com), the New York Mercantile Exchange (www.nymex.com), the Chicago Mercantile Exchange (www.cme.com), (and the Minneapolis Grain Exchange (www.mgex.com). Of these, only the New York Mercantile Exchange (NYMEX) operates an exchange for energy contracts. The different trading products available (see www.nymex.com/jsp/markets/ele_oth_main.jsp) are futures and options contracts indexed to one of the following nodal price indicators:
· PJM Western Hub: A daily nodal-time average over 111 nodes in the PJM area over 16 hours/day (7am to 11pm).
· NYISO Zones A, G, J: A daily nodal-time average over nodes in the corresponding zone (A is Western NY, G is Eastern NY, and J is NYC) over 16 hours/day.
· Mid Colombia: A daily nodal-time average over nodes at the hydroelectric plants along the Columbia River in Washington State over 16 hours/day.
· Palo-Verde: A daily time average at the Palo Verde 500 kV substation in Arizona over 16 hours/day.

· Path 15 North and South: A daily nodal-time average over nodes in the corresponding region over 16 hours/day. Path 15 is a well-known highly constrained transmission path in the central valley region of California, connecting Southern California to the northern part of the state.
One of reason why these locations were chosen was due to their price volatility. Figure 1 illustrates price variation for 4 locations, two of which are listed above (PJM and Palo Verde) and one of which (COB) falls almost halfway between the Path 15 area and the Mid Columbia area.

[image: image1.jpg]Figure 5. Wholesale Electricity Prices in Selected Regions, March 1999-March 2002
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· Derivative: A financial instrument derived from a related or underlying asset, e.g., a commodity such as electric energy or another financial instrument. Derivative trading involves the exchange of rights or obligations based on an underlying asset, but derivatives themselves do not directly transfer property. Derivatives include futures and options on futures, both of which are traded on exchanges, and forwards and other contracts traded outside of formal exchanges on over-the-counter markets.
· Over-the-counter (OTC): Customized derivative traded outside of an organized exchange.

· Reference price: The settlement price of a derivatives contract, based on a particular location, time T, and commodity. It is also sometimes called the future price. The nodal price indicators given above serve as the reference price for those electricity contracts listed on the NYMEX.
· Strike price: The specified price at which the holder can exercise his option to buy or sell the underlying asset.

· Hedge: Manage price risks associated with purchases or sales of an actual commodity. 
· Arbitrage: Making profit by simultaneous purchase and sale of the same or equivalent commodity with net zero investment and without any risk. Arbitrage can occur when there exists price discrepancies between the same or equivalent commodities.
The types of contracts available in electricity exchanges are described below:
· Forward: An agreement between two parties to deliver a specified quantity and quality of a commodity at a specified future date at an agreed upon price (the strike price). Delivery is contemplated, but may be avoided by either party via sale of the contract. Forwards are normally created bilaterally and are not traded on an exchange. 
· If at the settlement time T of the contract, the strike price exceeds the reference price, then the investor having contractual commitment to sell (a “short” position) realizes a profit and the investor having contractual commitment to buy (a “long” position) realizes a loss.
· If at the settlement time T of the contract, the strike price is lowers than the reference price, then the investor having contractual commitment to sell (a “short” position) realizes a loss and the investor having contractual commitment to sell (a “long” position) realizes a profit.

· Futures and options: These are usually exchange-traded with a clearinghouse. They are financial tools to provide for delivery in the future, used primarily for shifting or assuming risk.
· Futures are standardized forward contracts, traded on organized exchanges such as NYMEX.
· Options are contracts that give the buyer the right, but not the obligation to purchase or sell the underlying asset at an agreed upon price in the future. Call options give buyers the right to buy the underlying asset from the seller at the prearranged strike price. Put options give buyers the right to sell the underlying asset at the strike price.

Participation in using these various contracts include electricity consumers & producers, and others, as indicated in Fig. 2.
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Fig. 2: Participation in using different types of contracts [1]
Traders of derivatives can be classified as hedgers, speculators, or arbitrageurs. 
· Hedgers are interested in reducing risk against adverse price movements. 
· Speculators are engaged in a betting game pursuing profits from price movements. 
· Arbitrageurs seek a riskless profit by trading simultaneously in different markets. 
Although all three types of traders exist in electricity markets, we will focus on the use of financial derivatives for hedging because this type is most closely related to the familiar (at least to engineers) of adequacy. 

Adequacy, as defined by the North American Electric Reliability Council (NERC) is “is the ability of the electric systems to supply the aggregate electrical demand and energy requirements of their customers at all times, taking into account scheduled and reasonably expected unscheduled outage of system elements.” 

Note that this definition does not include the ability to respond to disturbances, which embedded in the notion of security. One distinguishing difference between these two is that adequacy is primarily a steady-state attribute: given a certain network configuration (topology and unit commitment), 

(a) Is there enough generation to supply the demand?
(b) Is transmission capacity sufficient to supply the demand?
In contrast, security is related to the ability of the system to continue operations, in a shorter-term sense, following disturbances, without damaging equipment, inadvertently tripping load, or causing cascading sequences and/or uncontrolled islanding.
In traditional utility operation, it was the vertically integrated utility that shouldered the entire “obligation to serve,” i.e., to ensure adequacy, while supplying energy at specified prices. In return for accepting this obligation, utilities were guaranteed, by the regulatory bodies, a certain level of return on reasonable investments in the electric system infrastructure, and energy prices were set accordingly. 

Under market-based electric transmission operation, this obligation is certainly weakened if not eliminated altogether, at least at the wholesale level. The new paradigm requires obligation, on the part of buyers or sellers, only insofar as contracts dictate. 
Outside of the prices agreed to within the contracts, buyers and sellers are subject to the price variation of the spot market, and this price variation can in some instances be quite volatile. As a result, buyers and sellers seek to protect themselves against undesirable spot market prices through the utilization of forwards, futures, and options.
Therefore, forwards, futures, and options are financial contracts serving electric power market participants as risk management tools. Producers and consumers actively utilize these financial instruments to hedge against price volatility.
Fig. 3 illustrates the interaction of the various markets. 
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Fig. 3: Interaction of Markets
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