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Research on fault characteristics of distributed photovoltaic system in distributed network based on RTDS
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Abstract: With the increasing penetration of photovoltaic in distribution network, the research on the fault characteristics
of photovoltaic is particularly important for the protection and control of distribution network. By establishing the transient
model of distributed photovoltaic generator, the power characteristics of distributed photovoltaic generator under the fault
condition are analyzed and the equation of electromagnetic transient current is given. A control-in-the-loop simulation system
based on an actual photovoltaic controller is built on the RTDS simulation platform. Through this platform, it verifies the
transient process of the unipolar photovoltaic generator with low voltage ride through capability in different fault conditions.
The current harmonic characteristics of the distributed photovoltaic generator are also analyzed under asymmetric faults. The
fault characteristics of photovoltaic are comprehensively expounded through theoretical analysis and experimental
verification, which provides a reference for the calculation of fault current and the protection setting of photovoltaic access to
distribution network.
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Fig. 1 Typical topology of distributed grid-connected photovoltaic generator
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Fig. 2 Universal average circuit of distributed

photovoltaic generator
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Fig. 3 Current inner loop d-axis control block diagram

Herh K 4 VSC HIHIRE, A4S FLIR AR o il
AL, S, BRI G)FR.
s+K; /K,
+R)/L,+ KK, /L,

(6)

LA_E A% 38 pR B R SR LA D — > PT Y
M TR RGN IR RS, o TR R4E
IR I TR HON /K, SO i REEMIFLJELL &
A E ARG R 0, 735 A

£=(K, K.+ R)/ (2K K,L,)
o, = JK K,/ 1,

A=0.02, VIR R]Y
. 4.4

= ®)
ng

HW w, =100, , £€[0.5,0.9], Wl BALL K

1.5~2.8 ms, B HLUA A PR 488 BT i RE R I )y

G ( ) KVSCKip
A(8)=
! L, s +s(K,K

ip™ T vsc

™)



4. ® ) %S5

2ms Ao e I A T PR R S I A AR T
VSC (1t T v, , PGB 2 VSC -4 i
8 A& BB A A, 5 AL MR E, 3L

Ny, =iy, =iy, o RS K2 RS
Ko TR RA RO R BN, AR
AL RAR TN TR) P, R RAICABLIA DA i 4 ) L UAL T A
i ES.

HIA BT aT LA, 0 SOCARAE B IR ()
A SRELRZ R LU IR R0 . (1) Mk 4
I, SGARIIZAT L0 (2) I 99 R e VR TR
(3) Azt an e K PRI R AUSCOR BN R (4) JBAR
PEHIRS I BITERE o

3 SalREERESRMENE

3.1 &F RTDS &FH AR AR NKERSL

iR ar e MU G F R e A E et i) vy
UGB, DAAR LT i Y 2R 40 L W9 3 A4k .
TS B B iRy, R 488 T2 Sl 2 14D 3 e A R 42 1)
MERE; MM IREARET, X REE SR T

WIS, TCiE S o T A OGAR e v
S| A SRR SE R, DR B R O
PRI SFEE. A& E) RTDS SERAF LRSS, #
AT BT I SE B AR TR 28 B A I DGR
PITLRGE, Wik 4 s,

ASCRHE W R kiS4 5 RTDS B
ARSI RS, HEdRsERE 4. 6k
FERI R 1 FEE D R . MPPT #itk, VSC
P AR DR . R IR A D RE AR
P, Horh, MPPT B DIREETHE S 2% Hii
J, DARUESCARIBAT IR B K I3 kb s VSC 45l 15
) el i O IR R s et dg Bh
(22 i s s VSC RIS A AL T 28 A T il 45
R A Hy FERAE I B BEE B KR AE, A VSC
IR MK I TE S 188 chopper L], I M
IR Dh e 2 7 o AR I M A FL R, 1) B
REETie e, BV WA ER TAERE, BLRIE
IGBT (WA RESAT; WAGRRDIRE S BT HLE
ATIAE . I AN SR 1 PR

RTDSH1 I R4 5 P STk R
kst | G| ek (Ve le | o ,
LTI g TN g e BRK? BRKI |
A T A A | P BRI A B RS
: I B3CNTLIIPV B2ST. |VSA/B/C BIST: | iRy
—_—- = i 'CrTI23 [
sz | i i N R
|_ A [ T N BICNTL
PVCAP | CHOPCNTL ! Do
N L
! ; v
v ! v Yy ¥ J
i ;
PTHLHE T ,
MPPTH: 1 B S o
I
S P T e
E 4 &F RTDS A RERERMAERATER

Fig. 4 Schematic diagram of photovoltaic control in-loop simulation system based on RTDS
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