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Abstract: The conventional overcurrent protection is ineffective in isolating faults in microgrids due to the low
fault current level contributed by distributed generations (DGs). Because of its high agility and adaptability, the
measured impedance-based protection schemes are considered as common alternatives to detect faults. However, the
fault ride-through (FRT) requirements are not considered in the exiting schemes, and action performance is
susceptible to transition resistance. To solve the problem, a new inverse-time distance (ITD) protection scheme for
AC microgrids was proposed. The proposed scheme used the inverse-time characteristics to set the operating time,
which can meet the FRT requirements of inverter interfaced DGs (IIDGs) as well as the selectivity of feeder
protection system. In response to the influence of transition resistance and branch feed-in,a method was developed to
improve the performance of ITD protection, which was based on transmitting signals between adjacent relays. Time
domain simulations were conducted in Matlab/Simulink and the effectiveness of the proposed protection scheme was
verified by the results.

Key words: microgrid; inverse-time distance (ITD) protection; feeder protection scheme; fault ride-through
(FRT)
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Fig.1  Fault-ride-through requirements of photovoltaic generation
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9 0001 0008 0016 1671 1623 1.609
6 0001 0008 0011 1171 1190 1.220

F2HH TINE aFIRZE BC K F 12.5%
AN 87.5% A= A 8] S 4% At i s 45 P 47 sh AV ]
B A5

F2 MBAFATHREBCHBEERMNHESER

Tab.2  Simulation results during a line-to-line fault

occurring on the feeder BC (islanded)

ITD F Gy Sl it al/s

ITD J #& P-4 BRI [l /s

ﬁﬁ (b 7 2 \ frd 7 2 \
nE R iy R VLR
R=001Q R=5Q  R=10Q R=001Q R=5Q  R=10Q
1 0.376 0.403 0.428 0.380
3 0.001 0.002 0.002 0.001
12.5% 9 0.387 0.411 0.418 0.380
4 0.150 0.147 0.132 0150 6 1.142 1.468 1.074 1.100
1 1.252 1.030 1.289 1.100
3 0.143 0.126 0.119 0.150
87.5% 9 0.319 0.318 0.311 0.310
4 0.002 0.002 0.003 0.001 6 1.142 1.468 1.074 1.100
2RI LUE W, 5 a5 R 5B a5 R L & HAA e ) aE P

AR—F, ITD — BLR A0 8 R 5 4R K 87.5%
P A4 0 25 T L R R 0.15 s 149 BT ) G 0 5 B 5 ik
RS 5 A TIDG i e 25 8 X6 (37 s A i ] A R
ITD B R4 2E i shiAE | v] 55 A 4B 5 2 — Be R
P Bl AR 3 B AR 5 A9 S A Rt U R BHLAE A
I, PR SR B LR 3252, Fr 4 1TD A4 7

4.2 FMIETT

S YSAIE P4 ITD P-4 5 AR AN [R]85 77
AT BIE N X9 BT R RGEAEIT RS T i
P B . i A5 I 817 77 XN AR ]
I 21 TR S R R (1) et B A, R AP Sl B 1) 1 1
HAER R3S,

F3 HMAXTHREBCHEERANHELER

Tab.3  Simulation results during a line-to-line fault occurring on the feeder BC (grid-connected)

" - ITD E LRI BIVER ] /s - ITD Ji& # R4 B FE R Tl /s
B ‘ i ‘
. . Hak o s
fr  fus RE o RR Ll s
R=001Q R=5Q  R=10Q R=001Q R=5Q  R=100Q
1 0.370 0.378 0.379 0.380
3 0.001 0.002 0.002 0.001
12.5% 9 0.375 0.381 0.382 0.380
4 0.151 0.142 0.134 0150 6 0.853 0.793 0.744 0.850
1 0.851 0.843 0.805 0.850
3 0.144 0.151 0.150 0.150
87.5% 9 0.866 0.852 0.816 0.850
4 0.002 0.001 0.001 0.001 6 0.308 0.296 0.290 0.310
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