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Distributed Control for Load Frequency of Power Networks
based on Gradient Methods with line search

+T. Kato and T. Namerikawa (Keio University)

Abstract— This paper deals with a distributed control based on gradient methods for load frequency of
power networks including distributed generations, batteries, and renewable energies. The control objective
is to minimize the cost function of load frequency control problem of power networks and to operate power
systems optimally by means of distributed control based on gradient methods with Armijo-type line search.
Finally, simulation results of power networks including distributed generations shows the effectiveness of the
load frequency control and compare with decentralized control and centralized control.

Key Words: gradient method with line search, distributed control, load frequency control, distributed

generator, power networks,
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Table 1: Parameters of Powernetwork

[ Parameter [ Symbol [ Value ] Unit ]
inertia constant M 0.20 puMWU0O s/Hz
damping constant D 0.08 puMW /Hz
governer time constant Ty 0.20 s
gas turbine constant Ty 5.0 s
BESS time constant Tg 0.20 s
HP time constant Ty 4.5 s
Regulation constant Ry 2.5 Hz/pu MW
Synchronising coefficient T;; 0.54 pu MW
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