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Research on a New Active Protection Device in DC Power System of Station
ZHANG Wuyang', WANG Tong', CAO Ziheng’,ZOU Xueyi’
(1. Electrical Power Research Institute of Liaoning Electric Power Co. ,Ltd. ,Shenyang 110006, Liaoning , China;
2. School of Electrical Engineering ,Sichuan University , Chengdu 610065, Sichuan , China ;3. Golden
Cooperate Information& Technolgy Co., Ltd. ,Nanjing 211100, Jiangsu , China )

Abstract: The fault of alternating current(AC) power flow into direct current(DC)power is a common fault in
the DC power system of the station,and it has serious harm to the stable operation of system. For solving above fault,
a new active protection device based on power electronic equipment was proposed. Active isolation, accurate
detection and alarm location for the fault of AC power flow into DC power could be realized by this device,and other
equipment of fault branch also could be protected, and the safe operation of DC power system of the station could be
ensured. Firstly, the topology of the device, function realization, fault detection scheme and circuit design were
shown. After that, a new topology for improving the supply reliability of DC power system of the station was
proposed. In the end, the reliability of the device and correctness of the operation control strategy were verified by
site experiment.
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Fig.1 ~ Appearance of the fault when AC power flow into DC
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Fig.2  Topology structure of new active protection device

ARSCHR B T BT R G 3
AU B B A f A RS-485 38 L2 A AL B
G, RS-485 il He LA ANLAE B A 4351 5 5
FrpLEE L B . R ML R B — ) T
1 B AT AN 4% 1 (serial peripheral interface, SPI)
AR R B, — 7 1 ik Al i i RS-485 3 iRk 1
HEAT IR BRI AR A, S i A [
PR HLAE ) FE 38 A Dk 9 9 ] (pulse width modu-
lation , PWM ) P~ 8K 51 25 1l 15 5 e 55 1 A8 46t 2 1)
WA 42 ALY T K% (metal oxide semicon-
ductor, MOS) ) TAEIRZS

22 FHEEHXRIPEENDESIIAFT K
TESE PR R, PR3P B 1 e A B 5
I B RRZR 22 18], a8 3 i

PSRk S N frdrie 2 LRy 3

P Bk HfE B gk
2l X1 K2 i

P13 3l A RO R U AR e A sl U e 8 4 42y

Fig.3  Connection mode of active protection device in
DC power system of station
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Fig.4 Flow chart of fault detection programme
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Fig.6  Principle diagram of detection circuit
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Fig.8 Topology structure of DC power system of the station

after improving reliability of power supply
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Fig.9 Parameters of current and voltage of DC power

system of the station in normal situation
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Fig.10 Parameters of current and voltage of DC power system of

the station in the fault situation 1
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Fig.11 Parameters of current and voltage of DC power system of

the station in the fault situation 2
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