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Fault location for photovoltaic DC collecting branch based on high frequency resonance identification
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Abstract: When a DC fault occurs in a flexible photovoltaic DC collection branch, the transient process is rapidly
changing. Thus it is difficult to apply traditional fault location methods based on fixed characteristic frequency impedance
measurement. Therefore, it is urgent to study fast and reliable fault location methods to quickly achieve photovoltaic DC
collection system recovery. This paper proposes a bipolar short-circuit fault location method based on high-frequency
resonance identification. It uses the step characteristics of the DC fault pole-to-pole voltage and the series resonance of a
DC Transformer (DCT) outlet parallel capacitor and a current-limiting reactor. The relationship between the resonance
current and the fault distance is extracted by Continuous Wavelet Transform (CWT), the fault distance is calculated, and
the fault location is finally completed. Compared with the traditional fault location method, this method does not require
additional high-frequency injection sources and is not affected by the state of the converter and the control system.
PSCAD simulation results show that the proposed method only needs 2.5 ms of fault data before and after the fault to
perform reliable fault ranging. The required data window is short, which meets the requirements of photovoltaic DC
assembly to accurately locate faults and quickly resume operation, and the method is capable of withstanding transient
resistance, noise, and distributed capacitance. This method provides a new alternative to existing DC system protection designs.

This work is supported by the Science and Technology Project of State Grid Corporation of China “Research on
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DC boost pooling system
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Fig. 4 Time-frequency diagram of fault voltage and current
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Table 2 Fault location results under different positions

and different transition resistances
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%o WA 505 L, 2T R AR R,
A ZHRARS PR RGEFE, R 17 BiR
W T8 7 DT VR AE SRR AV S A RE EAT Wi R 14 )
A, SEHUETREE I PR R . 5 ARG T
BayE NI E AL 7ML, Z 7R 5 BAMNAE N
%, P DCT H SRR s R SIS e s,
BRibshsE; JE HAaZImk s ErE R By, 2. 1
U H LA AT AR A BRI DU PRSE R B
B RIHERR T, VBT IR BE AT AT I E AL TV
GES

AL TN RRIGRERTHEICE RS, H
Bk & BTG PVIa~PVIC HitH I %4 0.5 MW,
PV2. PV3 #itHZh® N 1 MW, DCT i HIFR T
#5347 8 mH, HB-MMC H: B BT 200 mH ..

FR M RGHEERI G DCT/MMC R EIEHAESH

Table Al Detailed parameters of DCT/MMC converter

in system simulation model

i AR A 4L il
BOOST Hi/#(Ly) 0.3mH
JEBRE(Cy) 1400 uF
DCT1 TR AT P 2 2 0.5 MVA
TR R 2 A5 1:20
IR LA 15 uF
BOOST Hi/#(Ly) 0.3mH
JEBRE (Cy) 1400 uF
DCT2~3 TR AT P 2 2 1 MVA
TS P 25 1:20
IR LA 5 uF
koS 2 MVA
BE Hi 30 kv
HB-MMC T o4
M UK Le 300 mH
TR 1500 pF
TSI 0.001 Q




5% %

- 157 -

® A2 RGEREPERERSH

Table A2 DC line parameters in the system simulation model

T L e
(SVkm) (mH/km) (uF/km)
A 1 5 0.054 1.3 0.007 3
LA 2 5 0.054 13 0.007 3
LA 3 5 0.054 13 0.007 3

RA RGHERRPTTRTRENSH
Table A3 Main transformer and AC grid parameters
in system simulation model

HH ZH HE
o 3 MVA
s 1k&E 773 Ynyn
L 220 kV/35 kV
L BT 10%
LEAE LR 220 kV
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