Energy Industry Use Case 

For ebXML Business Process 

Design Considerations

Introduction

The information provided in this document contains an actual use case from a deregulated electricity marketplace. A single business process called “Offer to Sell Power” is described in sufficient detail to help ebBP designers understand the characteristics and requirements of complex business interactions within the Energy industry. The primary objective in providing this information is to ensure that the next generation of ebXML’s Business Process standard will contain sufficient functionality to meet the needs of a deregulated electric industry marketplace. 

The Actors - Market Participants

A typical wholesale electric marketplace contains three actors:

1. Power Generators – sellers of power

2. Energy Suppliers – purchasers of power

3. Market Operator – operates the “auction” where power is bought/sold and settles imbalances

Market Operations

Electricity markets are alike many other commodity markets in which a buyer (Energy Supplier) must accept delivery of goods (electricity) and a seller (Generator) must provide such goods at an agreed to price determined by marketplace dynamics. Like any commodity when supply is short, prices rise; when supply is plentiful prices fall. However, the electricity market us unique from other markets in that supply and demand must be balanced on a real-time basis. In other words generation must match supply at each moment. This can be a daunting task when one considers that there is no accurate means to precisely determine how much “generation” will be need in the next second, minute or hour. 

There is no single “standard market model” for electricity markets. Some markets award contracts to generate power on 15 minute intervals, 30 minute intervals, hourly and in some cases on a day ahead basis. For simplicity this use case will assume an award cycle every 30 minutes.

At the beginning of a new cycle Generators submit “offers” to Market Operators to sell their power. Each offer specifies a particular “trading period” (there are 48 trading periods, one for each ½ hour of the day) and the amount of power they are offering to sell at a given price and the “node” where this power will be delivered.  Multiple Generators submit “offers to sell power” to the Market Operator in an attempt to “outbid” each other and win the award to provide power to the market. Approximately one hour before the trading period begins a Market Operator “selects” the lowest priced power offers needed to meet anticipated electricity consumption for the trading period. Generators are notified of their “winning bids” by the Market Operator through a “run schedule” which tells the Generator how much power to produce over the trading period. Energy Suppliers purchase power from the market operator at the “market price” for each trading period. Market operators maintain “ancillary” power supplies in the event more power is needed during the trading period than what was acquired from Generators in the power “auction”.

Normally an electricity market has relatively low transaction volumes. However there are occasions when supply is low and prices are rising that an electricity market can become quite dynamic with frequent bidding by Generators. Such high volume periods make an electricity market look more like a mini Stock Exchange.

A typical electricity market can encompass hundreds of inter-company business processes involving customer switching, power auctions, invoicing, payments and numerous other activities. 

This use case focuses on one critical business process, an offer to sell power and the corresponding award activity resulting from an auction like process.

Technical Requirements  

A single Market Operator (actor) maintains a high availability computing platform to manage an online power market with characteristics similar to an online auction. The application systems use information provided by Energy Suppliers, historical trends, weather data and other information to estimate power demand. A secure, reliable B2B infrastructure is needed to ensure that all business transactions between the Market Operator and Market Participants (Power Generators and Energy Suppliers) are legally binding and, in the event of a dispute, the B2B infrastructure must produce “digital evidence” that is admissible in court. 

The “offer to sell power” business process uses a request-response message exchange pattern. Generators submit offers to the Market Operator in the form of XML documents using ebXML’s Message Service operating in syncreply mode. The Market Operator is expected to respond to the “offer to sell power” with one of four possible responses:

1. A fault indicating a message exchange level issue (e.g. SOAP fault, ebMS errors as defined in section 4.2).

2. A fault indicating structural or validation errors contained in an “offer to sell power” XML document contained in the ebXML Message payload container.

3. A response indicating “successful” acceptance of an “offer to sell power”

4. A response indicating “rejection” of an “offer to sell power”

Generators may “override” previous offers by submitting new offers. Multiple Generators may submit offers until a predefined “deadline” is reached. The Market Operators “market clearing engine” processes all offers to sell power and ultimately selects the “lowest priced” offers to meet electricity demand. The winning Generators are notified and are given “running instructions” informing them of the amount of power to generate during the trading period.

This iterative process continues for each of the 48 trading periods per day, every day of the year.

A real world example of a power market is available at:

http://www.midwestmarket.org/Attachments/informational/Market%20Overview%2010-29-03.pdf
