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Fig.1 Schematic diagram of equivalent

model of photovoltaic microgrid
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Fig.2 Voltage and current phasors output by
photovoltaic before and after fault

B 2Ca) W U, 53 530 bl e i PR R R
A D AR i U SO R R A R A A
il Jo A0 BE DN 05 1 2 e T P A X O P A 0 R A
AR 5 1) O e R R o R R LR L,
oy A2 A LR I [ A 8 B JE X B85 AT, AT, L
OB R 2Ca) AT, 2T R 00 24 A= R,
R BRI B, B U8/ DR G o B AT
U, WAL 25K T 90° 5 A A e s Bk v A5/ h , B U 3¢
R ) FL G R A3 B AR U, ARG 22/ T 90° . F
LR ORIT R v 940 K 52 e i L 3 )
AL T RS U, BRI 22 0 BRI L R AT

— AN FE N 2(b) Fraws o B b 1) A s I Ha i
A X R A JC T B AR s T O R S L . LA
U, S5HB H 3i  B ATRY IR 90°

i 2(b) AT 75
I
Iq’=|[’|sin(arccos|l‘i|—0) (2)
HE{%:|I,|:Imax’):y-|"[)l:
, . 1,
I;=1,, sin arccosr—ﬁ (3)

FRPEFLAE , 24 H R V& 10 % i), B H 1 %
B FRL T R T, 0 X I b R G 2 9% B JC T FL L B
1 09U,-U,

-
I_k U,

(4)

R 2, U, % U, R U U R (. 5t
() FOA (3) T8 B TE A8 00 P 516 5 R 3

k L,

AR B 445 R RTR, e J v T /N T i S e
JEAH, W AT S U, BIARF 2T 90° s 4 i e i LR R
Toilf SR AT S U, B AR A 22/ T 907 it oy
B OR A it L DR B, T LA o e X e
Prif B

2 SERIR AR R B A A R I A P 1 40 A

AR S 2 A4 A A AT R A FEL DR ARE R 3 T e R
PEo B 3(a) b 1A 4 5 REER LU 2 FOE AR T
WAEFT I I, B BELR E R G 3 R4k
E,—E B FiEHEE 3R T, — s B4k G
FHIRML G, — G B MIiEHEH 3 KIEM, —
M,; LD, — LD, } f1 %% ; IIDG, 55 TIDG, Ny 57 43 A =X
MR . 2405 f A e 2 AR I 1) I P A
L anE 3(b) o, K AL, —ALy AL, —ALL; .
ALy —ALy A1, —AL 5000 o kAR S E,— E;.
F,—F, .M, — M, (B L3 ; 2, — Z, 539 A LD, —
LD, i 1E J3 BHAT s AU, SR 0I5 5 79 1 57 BRI e R 8
Zy AR L PEBRYT 5 2,0 Z e Z g 2 g AN TR B2
Z I B B S OE P BB AL 5 AL 43 5128 1IDG, 5
1IDG, i H A H A e i 0

MR AR TR 5 T 5
1T, K W Ae s P i R S T AR E M 1Y
MR R /N o E G SRS S B4R EAR T, D) T
RE I BLEEZE E M L R BB R A O, LA BEZR B
Ab 1 o W a5 SR 5 REER G AR, AR SC 2 B B
28 E M Ak R R /NE I DL o

LA LA BT il A, 2 0 R A SRR BEZR M A

I
U(;=Ud{0.9—1,sin arccosd—ﬁ)} (5)




56} L/ AR {7 G-

Fa02k

F,G G 1,

3 7]
E, F.\_I:E7 LD\—I:; 1,
3 3
)

Y

FCHLM E,

Bk G
M
pec E, M, 3 LD,
> M, 16,
FHRE :
Rk M
(a) fijEAGAHL I
A AI{;% ZI
Ly 7, ALLF—
Al AL, 7, £ Zy Al — L (,.—:'l
Zﬁ 7 A_I”, Zy AL,
S p
: =
- AU, BF TG
-1 ALy 7 tar,
AL”. Zpy Aly, — =
= AlLy, <All
I
R E Rpk M
(b) TEJF IR ) 2%

3 EERMEMREERFSEHMMNEREER
Fig.3 Schematic diagram of simple microgrid and

its positive-sequence fault additional network
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Fig.4 Fault voltage components and fault current

components under fault at Point f
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Fig.5 Simplified model of microgrid and
positive-sequence fault additional network
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AC microgrid protection method considering photovoltaic

low voltage ride through characteristics
JING Liuming, WANG Yibo,ZHAO Tong,ZHOU Jinghua
(Power Electronics & Motor Drivers Engineering Research Center of Beijing,
North China University of Technology,Beijing 100144, China)
Abstract: When fault occurs in the microgrid,the PV (PhotoVoltaic) generation adopting constant power con-
trol (PQ control) will enter the LVRT (Low Voltage Ride Through) state, which will lead to the phase

change of the microgrid line current and cause the fault direction discrimination error. Therefore,the phase

of the output current in the PV LVRT state is analyzed,then the phase characteristics of the fault voltage

component and the fault current component on the bus are analyzed,and the fault direction discrimination

method based on phase comparison of three groups of positive-sequence currents is proposed. The simulative
results by PSCAD / EMTDC verify the effectiveness of the proposed method.

Key words:microgrid;relay protection;low voltage ride through;fault section location
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