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Electromagnetic Power Flow Control Method for Power Balance of Multiple Parallel Lines
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Abstract: With the advancement of the interconnection process of power grid, the regional power grids are connect-
ed as a whole by tie lines, in which, the unbalance of power flow distribution during the operation of the multiple
parallel lines may be occurred and the safe and stable operation of the power system may be threatened. In view of
this issue, a topological structure of electromagnetic power flow controller composed of voltage phase shifter and
voltage regulator in series is proposed. The power flow regulation mechanism is analyzed , and an electromagnetic
power flow controller control strategy for power balance regulation of multiple parallel lines is proposed. The three-
phase power system circuit equation is transformed into dg coordinates through coordinate transformation to achieve
independent control of active and reactive power of the regulating circuit. The simulation results of the two-line in
parallel show that the proposed control strategy can be well applied to the electromagnetic power flow controller. It
has a good regulation effect for the power system with load fluctuation and small regulation error. The adoption of
electromagnetic power flow controller has a high economical efficiency and durability.
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Fig.2 Working principle diagram of electromagnetic

power flow controller
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Fig.3 The working principle of electromagnetic power

flow controller vector diagram
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Fig.4 Application scenario diagram of electromagnetic

power flow controller

2 Y S R B LK 5. BISHh o,
U, -+, U,y Ry 25 28 6 A i X0 I o 48 1) 7 s P

JE 3 U n SR8 BT IAR 1A FLFS 5 R AN X Ry H 1 X3
TR 2SI NS AU AU, -+, AU, LR BR
g A T AR AL FR R R A . Pi+jQ, Pt
§Q2y s Pocitj Qoo MAS T 2RI T A T DR T8
),

IS
I/ N\t
N

BE5 rwEgCEm 2 R B
Fig.5 Electromagnetic power flow controller equivalent

circuit diagram
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electromagnetic power flow controller
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Table 1 Single machine simulation results of

electromagnetic power flow controller
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Table 6 Active power and error
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20 0.8037 0.4510 0.8367 3.94
30 1.0920 0.4876 1.0527 3.735
40 1.1820 0.5937 1.1833 0.13
50 1.2810 0.690 9 1.3147 3.37
60 1.4440 0.757 6 1.468 0 2.40
70 1.6150 0.8163 1.620 7 0.57
80 1.784 0 0.8702 1.769 3 1.47
90 1.9430 0.9238 1.9107 3.23
100 1.9350 1.0350 1.980 0 4.50
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Table 7 Reactive power and error
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60 1.4520 0.6568 1.405 3 3.32
70 1.5950 0.7418 1.5580 2.37
80 1.7310 0.8263 1.704 7 1.54
90 1.908 0 0.8927 1.867 3 2.18
100 1.9830 0.9789 1.9740 0.46
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