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Abstract
Wide range deployment of smart grid technologies enables utilities to monitor the power systems and
gather data on a much more granular level than ever before. While the utilities can potentially better
understand the customers, design the demand response programs, forecast and control the loads, and plan
the systems, etc., they are facing analytic issues with making sense and taking advantage of the “big data”.
This tutorial offers a comprehensive overview of energy forecasting to utility analysts, planners, operators
and their managers. The participants will learn the fundamentals and the state-of-the-art of load, price and
wind forecasting.
Forecasting electricity demand is crucial for the effective operations and planning of electric power
systems. Load forecasts are widely used across all sectors of the utility industry and by many business
units of a utility. Such forecasts can be roughly categorized into two groups depending upon the
forecasting horizon, short-term forecast, which provides essential information for economic dispatch, unit
commitment and electricity market, and long-term forecast, which is an integral process in scheduling the
construction of new generation facilities and in the development of transmission and distribution systems.
This tutorial will review the technical developments of load forecasting in the last three decades, focusing
on the representative forecasting approaches and covering different forms of forecasts, including point
forecasts, interval and probabilistic forecasts. Case studies of both long-term and short-term load
forecasting for utilities in the US and Australia will be presented, and the opportunities and challenges of
load forecasting in the future smart grid environment will also be discussed.
After the introduction of competition in electric power sector in many regions, wholesale electricity prices
are determined based on supply and demand. Unlike other commodities, electricity must be produced and
consumed at the same time with practically no “warehousing” opportunity. This makes electricity market
prices highly volatile, compared to market prices for other commodities, and thus, hard to accurately
predict. This part of the tutorial will review the fundamentals, applications, techniques and challenges of
short-term electricity market price forecasting. Conventional methods, which focus of forecasting exact
price values, as well as non-conventional methods, which are tied to the needs of forecast users, will be
discussed. Case studies of applying price forecasts to scheduling problems for both the supply and
demand-sides will be presented. The focus will be electric energy prices, while characteristics of reserve
and regulation prices will also be reviewed.
With the rapidly increasing penetration of wind energy in power systems and electricity markets,
forecasting at time scales of minutes to days is recognized as a necessary input to various operational and
decision-making problems. Forecasting of wind power generation is not a trivial problem though, since
requiring multi-disciplinary approaches combining expertise in mathematics/statistics, meteorology and
power systems engineering. The tutorial will aim at first introducing motivations for prediction by
presenting a number of relevant operational problems, also giving it a historical perspective. Research and
development in that field can be traced back to the early 1980s, with pioneering work by meteorologists
and statisticians. Since then, a wealth of different approaches was proposed for the improvement of wind
power forecasts in various forms. Following a presentation of necessary and suggested input data (i.e.,
different sorts of meteorological forecasts, as well as meteorological and power measurements), an
overview of the state of knowledge will be given. The various approaches to the generation of predictions
depending upon the lead times of interest will be reviewed. Emphasis will also be placed on the various
forms of wind power predictions, including deterministic and probabilistic forecasts, as well as scenarios.
Since forecasts are to be seen as a primary product as input to decision-making, it is of utmost interest to
evaluate their quality prior to their use. An overview of methods, scores and diagnostic tools will be given
for all types of forecasts, also giving hints on the levels of expected forecast skill to be expected today.
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