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Abstract

Global warming and environmental concerns have led to increasing penetration of converter interfaced
renewable energy resources. One of the main challenges of inverter interfaced islanded microgrids is the
fault detection. This paper investigates the performance of total harmonic distortion (THD) based fault
detection scheme when various inverter topologies, main current limiting strategies, and different reference
frame are employed. Then, based on this analysis, the performance of THD based fault detection scheme is
improved using the instantaneous saturation limit and independent control capability in the natural reference
frame. The proposed scheme does not mal-operate in the presence of non-linear loads and can distinguish
fault condition from load change. Also, using the auxiliary control system, the proposed fault detection
scheme is capable of detecting single line to ground fault in three wire system when synchronous/stationary
reference frame is employed. Various time-domain simulations verify the effectiveness of the proposed
scheme in the case of symmetrical and unsymmetrical faults.

Index Terms: Current limiting, fault detection, microgrid, reference frame, renewable energy resources,
voltage-sourced inverter.
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Fig. (1): Basic structure of voltage-sourced inverter control
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Fig. (5): Improving the base scheme to enhance the performance
of the proposed scheme in the presence of nonlinear load
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Fig. (3): Basic structure of proposed fault detection scheme
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Table (1): Performance of THD based fault detection scheme
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performance of the proposed scheme in the case of load change
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in the presence of nonlinear load

0.75

own

0.8

b e ip g G925l V-0

e llas 3l SaT 75k o Shae (w2 41 poms S5l
WBad ol gl el aidly plazs! b o £484 slin 4 THD
7S adaxd o ol g og i e oy VS alax] oY L
el oad oale Lis (VF) USG50 aS asSlon 05 oo (6 5lwdads
bl a w4 ol y> 5 JJs  THD 5 cow )b
b 5l Jeols s (V0) JSii 0sS o Jos + /¥ s alax) o
4S 0gd o odalive e o lis | solpiing slhs (o3le, o]
oS Jlz Jle et £98 e )0 055 4 eolin b
odds S odS STAND Glaie (699,550 )51 Lol .ol ouis ol
Sy sl 4 las (g5l (ST UK g oolitul o (29,5 b
b 5 ol 55 (1) S0 (10 JSE) ans sm Coanidy o
T ol ,o A ams e las 1) 398 S 5l eolaul plKin (solpiins
2 aSdh el 00, S5 Jas olidl 4y b i ooy 50 oo (ool
0018 Cordy yadd (S )d 4 b KaT JuKw i U £985 0o
S e ST o



PPO0 (o wslonsz sl slaaSidin, po U5 (Sisyle glarsel p (s s 3l S 25k o Shos 352

&S Azs —F
glrssl p s sl 3l ST )b 3 )Slas (o) 4 dllie
Sloyz LS el o 5 snl gleaSln, o S (Siige)lo
03iS 3gaze £a ¢ o (600,50 aF ol lis Wlde ol csls
b ol S 5t S s Slodins g0 ol 5 ez
S 5 g 0dh LB o 1S agama 5l solit ] slSia 45 055
SETHD 5 e lhs lulSal 25l oVl ales 5o Lo s
oS sgame 3l ooliiwl plie ,o Ll o salgs Uas (o5lu,SaT 4
Ol 0SS e Joe 3390 3)l9e ST 03 5k (nl wslaband el
S5 S5 2 5, Shas 3l s o i 55 o
ladasd el il sauSdgame 3l a5 wls &I THD 5 oo slas
3 &l Tk 0 e oyt 5B g e DL 3 oud (s5lwesly
Oeizma 900, S0 Joe ol 4 b i g oSyl sla)l jsa>
S5 ol gy S S s o3ty o 38
O3 &2 o Bl oslitul plSas o s laptans )3 e
0295 @S il mls wales IS8T o ]y oS
2 ol 5 o)lie gloallhs g5 3y sl o o 1) (golei—iny

13 i Ao ez g o d Slaptann

[LS T - = )
T

. - ,‘ . . ,M,l!WH"Wl|M}UH'HW!HIIHIH"1IHIWIH|WI1I|0

Current (p.u.)
(=]

:.:..-..».u»u»-uw-'*-"""'"'"'""nnwmomun\ﬂww4!)(|)HHWW>M'“'W'

I '
o (=B S S
T U -

o
o
T

THD (%)
n
S

o o

03 0.4 0.8 06 0.7 0.8 0.9 1

15

1t

05

Detection Signal

0

0.4 0.5 06 0.7 0.8 09 1
Time {s)

5 oo 4 5SS gla g8y oK oolpiion b o Slee :(VA) S

09,5 @2 5o o8 5l oolatul
Fig. (18): Performance of the proposed fault detection scheme
in the case of single line to ground fault and using synchronous
reference frame
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