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State estimation of distribution network with distributed generation based
on pigeon-inspired optimization algorithm
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China; 2. School of Electronic Information, Xi’an Polytechnic University, Xi’an 710048, China)
Abstract: With the increasing proportion of distributed power supply in distribution network,
higher requirements are put forward for the operation and management mode of distribution net-
work in order to ensure the reliability and economy of distribution network operation. According
to the characteristics of distribution network with distributed generation and based on the pigeon-
inspired optimization algorithm, a state estimation method for such distribution network is pro-
posed. In the distribution network, active power of distributed power and load are used as state
variables. The objective function is to minimize the squared difference between the state variable
and the quantity. Taking power flow equation as the equality constraint and the upper and lower
limit of state variables as inequality constraints, a state estimation optimization model of distribu-
tion network with distributed generation is constructed. The optimal solution of the constructed
optimization model is solved by using the pigeon-inspired optimization algorithm and genetic algo-
rithm. The example shows that the pigeon-inspired optimization algorithm is based on magnetic
field and that the sun and landmark to simulate the independent homing behavior of pigeons. This
method can get more accurate state estimation results than genetic algorithm, and providing a

new way for the state estimation of distribution network with distributed generation.
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Tab.1 DG active power
/kW  PIOA /kW  GA /kW
140. 79 137. 00 146. 03
120. 18 126. 96 109. 34
14 197. 52 198 44 202. 68
20 147. 23 140. 05 138 65
23 179. 39 182. 17 184. 11
28 262. 48 263. 52 256. 89
2
Tab. 2 Load active power
/KW PIOA /KW GA /kW
124, 32 123. 02 123 24
214, 16 211. 06 218 91
14 150. 41 153. 19 147. 16
20 105. 01 106. 61 104. 88
23 451. 83 455, 33 446. 19
28 172. 84 171. 41 173. 29
, RMSE(Root Mean Square Er-
ror) MAE(Mean Absolute Error) .
RMSE = \/ Z (X — X0)* (22)
=1
MAE = L3 | x, — X, | (23)
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Tab.3 Comparison RMSE and MAE of DG active power
and load active power in GA and PIOA

DG /kW kW
PIOA GA PIOA GA
RMSE 4. 50 7. 06 2. 45 3. 32
MAE 375 6. 69 2. 29 2. 55
3 s DG
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