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Fig. 1  Model of IEEE 14-bus system containing large-scale
PV power plant
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Fig. 2 Block diagrams of PV model and inverter control

SR A 2 P, —MJE PQ Bis
(DR B ), RV 4ERe R A i 71 P Ao
7 Q TEE B IR, A 2a 25 R R AR ER
JiR . —FE PV B, ED4EREA D 7 P A
LR VR E B B, AP 2a 40 45 R AEFR 0 o
71 3 PV A AR A G AR 3 1L TR 5 LR 2 5 (A &
e R Al PLIA Y & SE BT 1 . B2 i, i,

I GRSt FR Y o Bl g oy T
T, ﬁ%(ﬁiﬁ”’“%ﬁ%ﬂﬂfﬁﬂmﬁﬁ- K,. K )k PI
V. 6 735 R g 1 RELR A R (R

-—H‘HU AA

1 ﬁn_
%Maﬁa 5
P 2a HP LI IR E AR TR IO R R

3 -1
] L[V VTP (1)
lqu Vq - V(] Q pvref

fcqj ’ irlrel N iqref i,z\ i., E/‘J%%%{ﬁ, V‘[ D V(, —%

FEV 1 d A q WYL P Q. —R 2R
it AT S P, TSI Q, 195 (T

SERE ).
A (D) RN 2b A4S
di, 1M1 . .
N = T,[V(Q" cos—P, . sin 0) - L[Z| o)
%:L[l(p cos O+ sinﬁ)—i}
de  T,LVV prrel I
SCAR HE b B PQ BT, v v 1 B4 i

R R PQ I ABGE Q, = 0.2pr QBRI
K HL IR 0.98) ;B PV B, W8 Hos O
BV E O & B R PV AT 5, AR DR G IR i 11
LHESHHIE N 1.045 pu,

JE N L B ML Sh A R B ECR G R T Y
FFJEA, PR AR 3451 w54 7 i 4 308 SR B H 3
B, BT A HL LA AR TR 22 F 2.59 pu (W46
D22 ) R AR L il 1 580 i 35 o 25 5 HL 100 MVA,
HLSIHLR T 3 [ S (A AR A (PR SRR ) | Ho s 2SRk
TR

dE, —wysk, - L g - X=X

d 0 To

dE’ v

S sy - g e XX ()
d T, T,

d

G- T)

X, E) VE —BAMPUGEHE E AE d Bl g
MWD E; 0o, —HRGEAIE; s HL g HL
2%y X RN X' —%%  FF B o8P0 RN % 3 5 i it
Ht; T, ’—%*FFE%BTIEU %éﬂl T, —mbﬂéﬂ?

J\

2 HTEMERNESEEREE

2.1 EREEHFEXE SR ERE ERI M
BOGIR LB PQ B3, AR W 4 e e ip e AR




3358 XK [H

2
H

=1
b

it 39%

Ay,
£

A1 P=1 puGili R D), BEE 3 5% AF g v
] 1=5 s BPRELL 2 B BRER 4 Z M IR % A A= T2k

P 3 D RELR 14 B0 FL S I EDRT BT 126 R0, FRL Bl L
e 22 1) IF 077 L 2R (RRER 14 2 it s AR fi T 55
T, RIS B AT 5 %2)

127 T=T=0.15s
1~0'_“\M_ - —
208
=} T=T=15s
P
2 06t '
0.4t
02t
0'0 1 1 1 1 1
0 20 40 60 30 100
ES
a 2R R
=
&
ﬁ \T;quls s
=
ﬁ — —
2 T=T=0.15s
0.04 .
0 100

40 60
i)/
b. LI 2
K3 AL A 22 A 2R OISR T PQARE)
Fig. 3 Voltage and slip curves with PV plant in PQ mode
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Fig. 4  Voltage curves with PV plant in PQ mode at different
load multiples (7, =7,=0.15s, P, =1pu)
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(T,=T,=0.15s, P, =1pu and load multiple is 1.6)
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STABILITY RESEARCH OF TRANSIENT VOLTAGE FOR
MULTI-MACHINE POWER SYSTEMS INTEGRATED
LARGE-SCALE PV POWER PLANT

Li Sheng'?, Wei Zhinong', Sun Guoqiang', Wang Ziqi’
(1. College of Energy and Electrical Engineering , Hohai University, Nanjing 211100, China;
2. School of Electric Power Engineering , Nanjing Institute of Technology, Nanjing 211167, China)

Abstract: Taking the IEEE 14-bus system integrated with a centralized PV (photovolatic) power plant as an example,
the transient voltage stability of multi-machine power systems with large-scale PV plant is analyzed in detail using the
time- domain simulation method. The simulation results show that besides the induction motor, the dynamic
characteristics of PV inverter and operational mode of PV power plant are also important factors that can influence the
transient voltage stability of the system. When short circuit fault at light load or line disconnection fault happen, the
smaller response time constant of PV inverter is beneficial to restore the transient voltage stability of the system. PV
system with heavy load adopting PV mode will be more beneficial to maintain the transient voltage stability than PQ
mode. When PV power plant with heavy load operates in PQ mode, the short-circuit fault limit cut-off time is greatly
reduced, and the disconnection fault is likely to cause a voltage collapse phenomenon under a large PV active output.
The installation of dynamic reactive power compensation device STATCOM can effectively improve the transient voltage
stability of multi-machine systems with PV under heavy load.

Keywords: PV power generation; fault; voltage collapse; transient voltage stability; inverter characteristics



