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State estimation algorithm for multi-balancing machines based on
automatic differentiation technology

YE Fang' WEI Zhi-nong' SUN Guo-giang' WANG Chao’
1. College of Energy and Electrical Engineering Hohai University Nanjing 210098  China
2. Zhejiang Electric Power Dispatch and Communication Center Hangzhou 310007  China

Abstract A concept of multi-balancing machines is introduced and its influence on an electric power system is taken into
consideration in the state estimation model. The weighted least squares method was used to solve the model. In order to
solve the problems of complexity of differentiation and inflexibility of computer programming of traditional methods for
state estimation the automatic differentiation AD  technology was applied to the proposed algorithm realizing the
automation of differentiation. The simulation results from four IEEE test systems show that the algorithm can take into full
consideration the impact of multi-balancing machines on the electric power system and the AD technology can facilitate

the computation and improve the efficiency of the algorithm.
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3 1 IEEE
Table 1 Data of IEEE test systems
IEEE 14 IEEE 30 IEEE 57
IEEE 118 IEEE 14 14 20 56
1. IEEE 30 30 38 134
IEEE 57 57 69 252
IEEE 118 118 186 498
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Table 2 Performance parameters in state estimation for
2 2 multi-balancing machines with AD technology
AD ]1 SM SB
1 28.342 1.007 0.716
J IEEE 14 12 29.555 1.007 0.700
1 126 34.631 1.007 0.621
Sum 1 83 1 1 63.127 0.888 0.564
[EEE30 12 64.524 0.888 0.553
1258 65.548 0.888 0.547
4 1 128.254 0.978 0.668
IEEES7 123 130.438 0.978 0.663
123612 134.499 0.978 0.650
1 249.313 0.998 0.526
IEEE 118 146 256.495 0.998 0.518
14681215 266.283 0.998 0.508
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