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FoE G Tk, RFETEONZREEZ T LD, SKROMBEERT

i« FRSCEER I, FI3C 2000 F & FEIC 300 354 RS ORIHT 520, & L<IITEIL800 3L TR L T 72aW,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).

HE  WSCEE L K LRI —F RN (T2R2) IZTA U F— Ry MARIINET O T, AFK AJRERHPH O TIER L TS,
Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).




(18 H3A)

Doctoral Program

w3 EE

THESIS SUMMARY

Foea—R AT Il F HRETIL (FS0MY) « it (T2 )
Department of, Graduate majr in AT A%Mfﬁﬂ a— A Academic Degree Requested Doctor of -
FHERA fRgHE (F)

T AR HAT NE— iz

Student’s Name Academic Supervisor(main)

REHA (F)

Academic Supervisor(sub)

BE (3L 300 RERLE)
Thesis Summary (approx.300 English Words )

In this study, we consider a transaction strategy in a day—ahead electricity market in the situation where
uncertain renewable energy is introduced. The aggregator who is a participant in the electricity market
must bid on the schedule of the prosumption energy by the day before of the actual transaction. If the
actual transaction energy differs from the scheduled transaction energy, the aggregator must pay a large
imbalance adjustment penalty. In order to avoid paying the penalty, we construct a model that determines
the schedule based on a machine learning method using past data. In particular, we aim to maximize a profit
of an aggregator by learning using the profit of the aggregator as an evaluating function. In this study,
we use a linear parameter model and a neural network model as the scheduling model. First, we show that
the problem finding the optimal model parameter is convex if we use a linear parameter model. Moreover,
if the functions representing the operation cost and the imbalance penalty cost are defined as piecewise
affine functions, we can derive that the problem finding the optimal parameter is a linear program.
Furthermore, if we introduce a L2 regularization term in the evaluation function, we can derive that the
problem finding parameter is a quadratic program. Next, we provide a training algorithm if we use a neural
network model. In particular, we provide a computation method of the gradient of the profit with respect
to the parameter for using a gradient descent method. If we use a neural network model, a required memory
size for training is suppressed compared with a linear parameter model. For this reason, we can use more
training data if we use a neural network model, then we can suppress overfitting. Finally, we evaluate
the usefulness of the proposed method by numerical examples.
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