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Fig.1 Structure diagram of double-terminal power supply type medium-voltage DC distribution

network with distributed photovoltaics



£ 118 M7 2R, A B o AT OGO B o T LU FE T 3t S R AR 20 ®

ERA .
d
ii==Co g (1)
4z d
L r k)€, M0 @)
:T:E;EP :ulj‘jcull—ﬁjﬁﬁuﬁEEAEo
0 (2) R N B RRAE T FE A
L,C, AV +(R,+R)C,A+1=0 (3)

AR
Lo RutR(RR)
I 2Ll B Lul al Lalcal

Lo RurR_(RAR)
oL, an,e,) L,

F 3 (4) T2 25 s o 7 5 AR e 2 ) 11 A3
ol 2 L R B /N, B R, + R <2/ L, /C,, , W HL 25
P I AR — S B R BH e AR G it A L A R A, 2
— X IR A R A R A S AR e D B Bk
B LB RO R, + R >2 /L, /C, W HLZE )
T 3 AR — AR R M R L =X (4) i AL A
Ay — X ANAHEF A S0, AR SC R B2 TP R B
e, 00 4 2 BRG] Fi, EL 422 b 3 ke 43 B /) Hi BEL 42

(4)

AR LT A SRR SRR, DL IR 88 T R A
PiC FEL O £ 22 b 3 e BT B AR R Oy ELUAR E R Y
TRAP BRI A AR M S5 . DRI, AR ST M L A0
HL e R I B T K B SR AR 1 O

TE R, RAHXTE/INVE BUT , BRI 2 L i ey
RBHJE o5 I, ml G A2

L
R,+R,<2 C—ll (5)

BRIV, A A, S — X RS R, nT A5 (2) B A% -

u1=e‘”"[Alcos(blt)+B1 sin(blt)] (6)
i, =C,e""[(A,b,—-B,a,)sin (b1)-
(Aya,+B,b,)cos (b,t) ] (7)

Krfia, b, A, B FREAX L AKX (AL,
MR, VR L FC 2 G H [ (B i R FEL U 4
K 2(a) fros . [FHE, AR (7) AT 15 5] 4, Kk
KH e
i,=Cy ™' [(A,b,-B,a,)sin (b,t)-
(A,a,+B,b,)cos (b,t) ] (8)
K, .b,.4, B, 1FRK LI A K (A2),
MR, Ry R Ly Lo 1 C, 21 S ] B JCHR
HL O i, AN 2 (a) 7 o AR R 20 (7) AT 45 31 4, 363k
KH e

(b) SEARALIRZ A A L B BL
2 EoHAKE P EERE R M ER B SR RS R E

Fig.2 Equivalent circuit diagrams of medium-voltage DC distribution network with distributed

photovoltaics at different fault stages
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Fig.6 Simulative results of influence of different ground
fault resistances on DC link voltage and fault current
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Analysis of grounding fault transient characteristics of medium-voltage DC

distribution network with distributed photovoltaic
HE Dong',XU Mingzhang',LAN Zheng', WANG Wei’,ZENG Jinhui', YU Xueping'
(1. College of Electrical and Information Engineering, Hunan University of Technology,Zhuzhou 412007 ,China;

2. College of Electrical and Information Engineering, Hunan University, Changsha 410082, China)
Abstract: When the distributed photovoltaic(PV) is connected to the direct current(DC) distribution network,

the fault current distribution presents new characteristics. For this,the transient characteristics and influence

mechanism of single pole grounding fault of DC-bus in medium-voltage DC distribution network with distribu-

ted PV are analyzed. The single pole grounding fault response process is divided into four stages:DC-side

capacitor discharging stage, PV generator multiloop power supplying stage, PV generator freewheeling stage

and inductance freewheeling stage. Based on the transient characteristics of the above four stages,the time

domain expressions of the DC-side capacitor voltage and fault current in the process of each fault stage

are derived. By analyzing the typical characteristics of fault current,it can be found that the magnitude of

the fault resistance has a great influence on the amplitude of the fault current and the time to reach the
peak. Finally,a simulation model of +10 kV double-terminal DC distribution network with distributed PV is
built in PSCAD / EMTDC,which verifies the correctness of the theoretical analysis.

Key words:distributed photovoltaic; DC distribution network ; grounding fault;fault current;fault characteristic
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Fig.Al1 Equivalent circuit diagram of medium voltage DC bus when grounding fault occurs
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Fig.A2 Equivalent circuit diagram of medium voltage dc distribution network with distributed photovoltaics at different fault
stages
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Fig.A3 Equivalent circuit diagram of ground fault simulation model of medium voltage DC distribution network with distribut-
ed photovoltaics
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Table A1 Main parameters of simulation model of medium-voltage DC distribution network with
distributed photovoltaics
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Fig.A4 Simulative results diagram of ground fault

in medium-voltage dc distribution network without considering the influence

of control strategy
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