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Nga-Viet Nguyen1, Georgy Shevlyakov2 and Vladimir Shin3,∗

1Department of Electrical Equipment
Hanoi University of Technology
01 Dai Co Viet, Hanoi, Vietnam

ngaviet.nguyen@gmail.com

2Department of Applied Mathematics
St. Petersburg State Polytechnic University

Polytechnicheskaya, 29, St. Petersburg 195251, Russia
georgy.shevlyakov@gmail.com

3School of Information and Mechatronics
Gwangju Institute of Science and Technology

216 Cheomdan-gwagiro, Buk-Gu, Gwangju 500-712, Republic of Korea
ngaviet@gist.ac.kr

∗Corresponding author: vishin@gist.ac.kr

Received August 2009; revised February 2010

Abstract. State estimation is the core function of energy management system. In the
deregulated power industry, power transactions need to be monitored across a large system
consisting of several subsystems. To estimate the state of the large system, distributed
state estimation approach has recently become popular with coordination algorithm that
combines local estimates obtained from distributed energy management systems. In this
paper, we propose an estimation scheme based on the hierarchical structure of the dis-
tributed state estimation. The proposed scheme allows a central energy management sys-
tem to run several estimation components simultaneously: distributed state estimation,
integrated state estimation and parallel state estimation. The outputs of these estimation
components are then fused using a robust procedure, resulting in a robust and accurate
estimation of the system state.
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1. Introduction. In order to monitor and control a modern power system, the energy
management system (EMS) has a function to estimate the system state (voltage angle
and voltage magnitude at each node) from noisy measurements obtained through supervi-
sory control and data acquisition (SCADA) system [1]. In the deregulated power industry,
power transactions should be monitored across a large system consisting of several subsys-
tems [2]. Hence, to have a global view of the large system, a system-wide state estimation
is needed. There are different approaches for this estimation problem, each approach has
its own advantages and disadvantages. In this work, we aim to provide a solution to this
problem with higher reliability.

The traditional system-wide state estimation uses an integrated state estimation (ISE)
approach. System measurements from SCADA system are pooled at the system control
center. As the state estimation problem is solved with global optimization, it has gen-
erally better accuracy than other approaches [1]. However, this approach may require a
prolonged convergence time due to computational burden.

Parallel state estimation (PSE) is another approach of system-wide state estimation.
This estimation is based on parallel processing [3, 4]. Similar to ISE, the information
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