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A combined short-circuit fault detection method for DC microgrid
system in an offshore platform

Li Zhenyu'" *, Wang Guoling'"?, Yang Yusheng', Yang Rongfeng"?, Xu Shunxiao'

(1. School of Marine Engineering, Jimei University, XiaMen 361021, China;
2. Fujian Key Laboratory of Naval Architecture and Ocean Engineering, Xiamen 361021, China)

Abstract : The offshore DC microgrid system has requirements of high reliability, low power capacity, low line impedance, and high
fault-current rising rate for its detection. To address these issues, a kind of combined short-circuit-fault detection method is proposed,
which consists of the differential current method and the directional current method. Short-circuit fault of bus and branch is detected by
using the basic law of current, current direction characteristics and variation magnitude of each branch fault. The specific implementation
method is given. A scaled-down experiment platform is established. By setting short-circuit fault through controlling IGBT ( insulated
gate bipolar transistor) , experiments on short-circuit fault of bus and branch are implemented. Experimental results show that the
removal time of bus short-circuit fault is 0. 09 ms, and the removal time of branch short-circuit fault is 0. 22 ms. The detection speed is
faster than that of the current DC ring micro-grid system short-circuit fault, and it also has good selectivity and wide coverage.
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Fig. 1 DC microgrid system of the offshore platform
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Fig.2 Fault equivalent circuit of unit n to the bus fault point
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Fig.3 Characteristics of fault capacitance voltage and current
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Fig.4 Equivalent circuit of unit n for DC side short circuit fault
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FR G5 BRI 73 (4RSI D) Ay S ) ) o il e £
B, Pt — 20 W2 S B R A 2 B A B R LM
FE N BRI &, T U0 SR 2 B 15 4%, HEL RSB i
FRUNE 7 FiR,
o

B

TR 5
ik s

R

SR H B H O FA Y fil R BELR AR
B RHIET
N
fil & BT AR

P75 B i A 0 75 v S B R
Fig. 7 Flow of the combined short-circuit-fault detection method

TP 7 )1 R4 2R G0 S It SR A S A A FL WAL (B -
AT AL DRAP B I Sl 53, T A S 2 ) 2R e T U i



CERR]

IRT A5 — P BV 5 BN 3R e A T B AN i 161

NSO, AR EE T S T I 8, B 2 i B PR Al )
SR I R G R AT AR B, 5 R A ™ L B ST
i RO A% BeRF AR T8 e Al B, o R e AR e
D 5 PR 3 14 [ 285 B B 0 Tk R T A il
LA PR 7] — AR IR W T AR R OR A
WO A 2 UL T A 31 45 AR A A i e, L e 3 i o
LS

4 BFTEERMMERYELE

4.1 EHTFAMEE
RSOV 3 045 HE T UL T 8 52 7 A
IR BT RGBT RO R AL UG
ARG S A iR A B R SR Nk i
& 4 TROY T SIS RINE 1 IR, 3 R 4
BRI,
®1 BETAEXSH

Table 1 Parameters of the offshore platform
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Fig. 8 Hardware structure diagram of the experiment platform
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