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Decentralized Hierarchical Control of Power Networks
with Overlapping Information

«T. Suehiro and T. Namerikawa (Keio Univ. )

Abstract— This paper deals with a hierarchical decentralized control of power networks by using overlapping

information.

The control objective is to minimize the cost function of load frequency control problem.

The control law is constructed through three steps. In the 1st step, we make a hierarchical system with
overlapping information. In the 2nd step, a relationship between the original system and the hierarchical
system is confirmed. In the 3rd step, the hierarchical decentralized control for the hierarchical system is
constructed and the hierarchical decentralized control law is contracted to the original system. Then, we
show the effectiveness of the load frequency control by using the proposed control method.

Key Words: Decentralized Hierarchical Control, Overlapping Information, Power Network
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Table 1: Parameters of Powernetwork

Sample Time[s] T 0.1
Reference Frequency[Hz] f 50
System Capacity[MW] S; 50
System Constant ki 5

Inertia Constant[puMW- s/Hz M, | 0.21
Tnertia Constant[puMW- s/Hz M, | 0.22
Inertia Constant[puMW- s/Hz Mz [ 0.20
Damping Constant[puMW /Hz D; | 0.25

Regulation Constant[Hz/puMW] [ Rg | 2.5
Governer Time Constant][s] Ty | 0.2
Gas Turbine Constant[s] Tci 5
BESS Time Constant[s] Tgi 1
HP Time Constant][s] Thi 1

Synchronising coefficient[puMW] | T;; | 0.50
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