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Abstract: In this paper, a kind of distributed series compensation and live deicing technology for 10 kV
distribution lines is proposed. The technology has the function of live deicing on the power distribution line
in case of ice coating, which can improve voltage quality and reduce line loss under normal weather
conditions. The voltage boosting and live deicing functions of this technology are analyzed and studied
deeply. A mathematical model for power flow calculation of 10 kV distribution lines under distributed
series compensation condition is set up ,and a corresponding power flow calculation program is developed.
Finally, a case is used to calculate distributed series compensation under normal operating conditions and
line voltage distribution under deicing conditions, and both feasibility and effectiveness of the technology are

verified.
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Fig. 1 Schematic diagram of distributed series compensation and live deicing system
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Fig. 2 Intelligent compensation device for distributed
series capacitors
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Fig.3 Mobile adjustable reactive power source
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Fig. 4 Single-phase equivalent circuit of power line

HRAE SCRR[32]19 7 X, BT HL 2 B AR AR 2 19 1
Z A A 72 /N T 100 kem, 9 2 20 26 6 10 72 S,
AN REER I B AT SRR, AR h 20k
ARRIET S 5350, 10 kV HUESEGOAN R, R AI RN
HL AR/, AT 28Nt DA, 10 kV e HL 2k 2%
AR AR Rl g Ay LR | P BTER O S5 (R AL B
WE s Fis . FHEARD) () RGN E R4
AR R RLT , e ) AR A 5 B AR



2024 4F5 4 1

Il —Fl 10 kV ECHLZ RS A RIS (5 R B R BRI

(2140

R xR X R, X,
U v, U,

5 10kVELFREZk ik AR E AR
Fig. 5 Single-phase equivalent circuit of 10 kV
distribution line
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Fig. 7 Voltage distribution along the line during normal
operation
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Fig. 8 Voltage distribution along the line during switching
of the centralized series compensation
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Fig. 10 Voltage distribution along the line during
centralized series compensation and deicing
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