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Tab.6 Comparison of voltage ( scenario @D and scenario @)

(HA37 pu)
REP 4 6 10 29 35 42 52 66 105
FEEO  0.99941  0.99922  0.99791 0.999260 1.030000 0.99590 1.01508 0.98312 0.998168 0.998940
I 5= 0.99907 0.99888 0.99776 0.998572 0.957913 0.93109 0.94182 0.92281 0.998168 0.998940
HEZM  0.00034 0.00034 0.00015 0.000688 0.072087 0.06481 0.07326 0.06031 3.66E-14 8.88E-16
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Fig.9 Voltage comparison between scenario 3 and scenario @)
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Tab.7 Comparison of voltage ( scenario 3 and scenario @)

(BA7 :pu)
R 2 11 22 66 105
ES 0.99978 1.03000 1.01701 0.99817 0.99894
3 © ) ) ) .
15
@‘ 0.99959 0.98695 0.97337 0.99817 0.99894
;EE 0.00019 0.04305 0.04364 1.47E-15 7.69E-16
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Tab.8 Results of PET’ s variable ( scenario @)

A e m, 01/<0) m, 02/(0)
PET1 0. 83507 0. 09125 0. 86659 -0. 1879
PET2 0. 83127 0. 02796 0. 8595 -0.0729
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Tab.9 Features comparison of two algorithms
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Alternative iteration algorithm for power flow of distribution network
with power electronic transformer

CAO Fang, LIU Chang, LI Xin-ning
(School of Electrical and Electronic Engineering, North China Electric Power University,

Beijing 102206, China)

Abstract: Due to the power electronic characteristics of power electronic transformer ( PET) which is an energy
flow operation device of Energy Internet and the structural features of the distribution network with PET, traditional
power flow algorithm is no longer suitable for the distribution network with PET. Therefore, an alternative and itera-
tive power flow algorithm of the distribution network with PET is proposed in this paper. Firstly, the control modes
and the power flow control principles of PET are analyzed in detail. Further, the power flow calculation characteris-
tics of the distribution network with PET are analyzed. According to the radiation structure of each part of the net-
work , the feature whether a power is in the part of the network, the variable calculation method of PET, and so on,
different power flow calculation models are established for power electronic transformers under different control
modes, and the overall distribution of power flow is calculated by the algorithm in which the power flow calculation
of PET section is nested in the AC power flow calculation based on forward-backward sweep method. The results of
examples verify the correctness and efficiency of the proposed algorithm which analyzes the power flow calculation
characteristics of the distribution network with PET further and proposes different power flow calculation models for
power electronic transformers under different control modes. The proposed algorithm overcomes the shortcoming of
current algorithms which are not able to calculate the internal power flow of PET and elaborates the control methods
and ability of power flow regulation of PET. Therefore, the proposed algorithm can be applied more efficiently.

Key words: Energy Internet; power electronic transformer ( PET) ; power flow calculation; alternative iteration al-

gorithm





