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(Tokyo, February 8) Scientists at Tokyo Institute of Technology have developed a new
method for scheduling the turning on and off of power generators that minimizes costs and
ensures reliability while addressing the issues prevalent in multiple previous methods.
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While it is somewhat common for us to take the electricity delivered to our homes for granted,
there is a lot happening behind the scenes to ensure that electrical power is available to
everyone on demand. Just like many other types of machinery, generators have start-up and
shut-down times and associated costs. Because multiple generators are generally available at
any given point and they cannot be turned on or off quickly, network operators usually
schedule these “on” and “off” operations in advance according to predicted loads in order to
reduce these costs. These schedules are made based on mathematical models and strategies
that deal with a tradeoff involving minimizing costs and saving energy on the one hand and
ensuring reliability on the other.

One such family of mathematical optimization problems is referred to as “unit commitment
(UC)” and has been used to determine the required states (on/off) of generators in power
systems. As mentioned before, these problems and the schedule are determined in advance,
which implies having to deal with uncertainty in multiple variables across the board, such as



load, generator availability and failures, and renewable energy input. Available methods to
devise such schedules have several disadvantages. Some of them take the scheduled period
as a whole and require taking into account the dynamics of the generators and uncertain
variables, but this uncertainty is usually not properly addressed and overly conservative
schedules are obtained. Other methods are unable to deal with energy storage systems,
which are essential for renewable energy technologies.

Considering these problems, a team of researchers from Tokyo Institute of Technology (Tokyo
Tech), led by Professor Jun-ichi Imura, developed a novel UC method with an interesting twist
to overcome the abovementioned issues. “The proposed method has advantages over
previous UC methods in several ways and explicitly addresses their main issues,” explains
Imura. In their approach, instead of taking the scheduled period as a whole and having to deal
with system dynamics, the period is divided into timeslots to be dealt with (optimized for)
individually in “real time”. To do this, the uncertain values in the model are independently
given upper and lower limits for each timeslot, and the interplay of these limits and other
constraints are used to derive feasible optimal solutions. What’s more, the method can be
adjusted to consider potential generator outages.

The team conducted simulations to demonstrate how the proposed method works and
compared its results with those obtained using existing methods. Unlike previously reported
approaches, their method was completely reliable and did not result in any power surplus or
shortage. “The proposed method represents a practical framework for non-anticipative and
robust UC,” concludes Mr. Cho, the lead author of the paper that explains the team’s efforts.

The researchers will continue working on various aspects of their new approach, such as on
other ways to calculate the limits for the uncertain variables for each timeslot, to further
improve the results. The development and implementation of such efficient strategies in
power-distribution networks will ensure that we all have access to cheap and reliable
electricity for all the electric and electronic devices that we’ve grown accustomed to, rely on,
and love.
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About Tokyo Institute of Technology

Tokyo Tech stands at the forefront of research and higher education as the leading university
for science and technology in Japan. Tokyo Tech researchers excel in fields ranging from
materials science to biology, computer science, and physics. Founded in 1881, Tokyo Tech
hosts over 10,000 undergraduate and graduate students per year, who develop into scientific
leaders and some of the most sought-after engineers in industry. Embodying the Japanese
philosophy of “monotsukuri,” meaning “technical ingenuity and innovation,” the Tokyo Tech
community strives to contribute to society through high-impact research.
www.titech.ac.jp/english/

About Japan Science and Technology Agency (JST)

JST is an organization that leads Japan’s science and technology (S&T) development as an
innovation navigator. We aim to contribute to the lives of people and the achievement of a
sustainable society by promoting S&T for the purpose of opening up opportunities in
innovation. Since its foundation, JST's many outstanding achievements accomplished in
collaboration with the government, universities, the industrial sector and public have been
earned global recognition.

www.jst.go.jp/EN/index.html
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