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Abstract. Increasing share of distributed renewable resources (DRES) in low voltage (LV) and medium
voltage (MV) networks raises new technical and power quality challenges such as voltage fluctuation,
which limits further penetration of DRES in LV and MV networks. This paper aims to develop a
coordination control mechanism for solving voltage fluctuation based on Muti-Agent System (MAS)
technology. The proposed solution includes communication free fast control that estimates future state
variables based on input from forecasting model and slow control that acts as secondary control layer,
which ensures integrity of voltage control system.
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INTRODUCTION

The share of distributed renewable resources (DRES) in LV and MV networks is being increased in
recent years. Though government policies and market encourage the penetration of DRES, power quality
problems such as voltage fluctuation along the feeder act as bottleneck for further penetration of DRES in LV
and MV networks [1]. INCREASE is an EU-FP7 project that aims to increase the share of DRES in LV and MV
networks by solving technical bottlenecks including voltage fluctuation. This paper addresses an agent-based
coordination mechanism developed for INCREASE.

Technologies used for mitigating voltage fluctuations vary from smart control of HV/MV transformer
[2], reactive power compensation, curtailment of DRES, or Information and Communication Technology (ICT)
aided active control of DRES. These technologies can be categorized as centralised, decentralised, or hybrid
control actions. This paper analyses centralised, decentralised, and hybrid control technologies, thus reveals an
effective approach for solving voltage problem in LV and MV networks.

At present use of advancement in ICT for smarter control of electric power network cannot be
neglected. MAS is a promising method for exploiting advancements in ICT to solve challenges in LV and MV
networks [3]. A concept was developed that creates synergy by combining forecasting technologies,
advancements in ICT, and power electronics; which will be explained in this paper.
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Figure 1 MAS system in INCREASE



CENTRAL VS DECENTRALISE CONTROL

Centralised control is replica of HV grid management system that engineered for MV and LV networks,
which includes complex communication network. Thus, reliability of centralised control may be jeopardised
when communication fails or communication delay increases. In contrast, decentralised control technologies
only uses local measurement thus free from communication and associated problems. The decentralised control
technologies are not matured as centralised control technologies. Thipnatee Sansawatt et al. [4] explained
number of decentralised control technologies and limitation of respective technologies. A hybrid approach is
proposed by D.B. Megherbi [5], which exploits benefits from both centralised and decentralised control
technologies; however, even this approach is communication dependant. Since centralised control relatively
encourages penetration of DRES [4], decentralised control is comparatively less matured, and field trials of
INCREASE will be based on master slave communication architecture, it was concluded that centralised control
is efficient approach for minimising voltage fluctuation.

AGENT-BASED COORDINATION MECHNISM
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Figure 2 Controls in INCREASE associated agents. In fast control, future

state variable are calculated using forecasting data of supply and demand; hence need of real time

measurements to calculate state variables is eliminated therefore reliability of the fast control is

increased. In this paper forecasting data are used instead of pseudo measurements hence results would

be more valid than pseudo measurements based distributed control [2]. Slow control acts as auxiliary

control and it will be activated when device agent experiences abnormality thus ensures reliability of
control architecture.

CONCLUSION

Conflict of interest in LV and MV networks cannot be ignored, which can be addressed effectively by
MAS. Study of development of MAS technology resulted that centralised control based MAS likely to be
effective approach for developing and testing the solutions for voltage fluctuations in LV and MV networks.
Coordination of communication free fast control is achieved by calculating state variables based on forecasting
data, which eliminates the need of real time measurements and communication in fast control thus increases the
reliability of control system. In addition to this, slow control acts as auxiliary control, which further increases the
reliability of MAS based voltage control system.
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