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Transient stability impact analysis of UHV AC/DC access to Jiangxi power grid

XIN Jianbo"?, WANG Yulin', SHU Zhan?, CHEN Bo?, CHENG Simeng’
(1. School of Information Engineering, Nanchang University, Nanchang 330031, China;
2. State Grid Jiangxi Electric Power Research Institute, Nanchang 330096, China)

Abstract: Since the Yazhong UHVDC and Huazhong UHVAC ring networks are connected to Jiangxi power grid, power
grid characteristics have changed completely. Transient stability constraints become the main reason of constraints for
operation and control of Jiangxi power grid. Under the background of AC-DC hybrid, it has practical significance that
studying deeply on the transient stability level and its influenced factors of Jiangxi power grid. Based on the PSASP
program, this paper establishes a voltage level above 220 kV system and a £800 kV layered DC model in Jiangxi power
grid. It simulates and analyses typical faults in DC systems, typical faults in DC near-area AC systems, and effects of AC
ring network on grids transient stability, presenting control strategies and countermeasures to improve the level of
transient stability, which lays the foundation for safe and stable operation of UHV AC/DC access to Jiangxi power grid.
This work is supported by National Major Research and Development Program of China (No. 2018 YFB0904001).
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Table 1 Effect of DC fault on transient stability

in typical operation mode
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Fig. 2 Schematic diagram of the +800 kV Yazhong-Nanchang DC hierarchical access system

IDELR 26 BE RS2 LRI 1000 J7 kKW XUH A1 4 2k
IR, FEREELIE 90% A, R IR etk
IEEPPHT . A NIFHLA R, RELIShZETT6E
Ng, HRAREKE. RHEHEEREWE 3
BT

—— §EALLE SO0
1.100 4

1.000
0.900 -

0,700

BEEE pu

0.600 =

0,500 -

0,400 -

0,300

|
0.00 5.00 10.00

ths

Bl 3 WARA IS RF B B IE
Fig. 3 System bus voltage of bipolar latch fault

2.3 fRRIETE
2.3.1 LA TC T M R 4544

AL i L M2 H 5 i T A PR I R s L 1
PR BT PTG Dl W5 25 R4 4 1 i i 1

15.00 20,00

RGP R B HHE AR L, AR R AL
RTLGTC I T, T eS8 52 2SN )5 (1) 3 25 HL s
W SR

oS N F L SR N R B R s s W S 10 | 7T =N
A& Sl LRI 4 6 234 Mvar, 500 kKV &S
HL M 525~530 kV [RIKE] 515~520kV, AHEK
HHLRRES TSI 8. 76 seigd7 oy 3kl &R
XM AR, ARG R . FL 7R AR AT A K AL
T e 4. 1’5 s,

1150

—— BT S00pa

1100
1.050
1.000
0950

0.900

BHERERIE /pu

0.850

0.800

0.750

0,700 . L o
0.00 5.00 10.00 15.00

ts

4 REEA RN B 4k B IE
Fig. 4 Bipolar blocking bus voltage after decoupling capacitor

20,00



_74 - SRR T

7.000

—— Opu( R BER=H06)
— Opa BB E SN 06)

6.000
5.000 -
4.000 p—i
3.000

2.000

1000 FH———F—
0.000 = +
g

0
0.00 500 10,00 15.00 20,00
tis

HHNMEE pu

E 5 REFHEREHTIH S
Fig. 5 Generator reactive output before and after

decoupling capacitor

(SRR bt ot K VALV N S R < 2 N E R R
IR PR o X LS (R S 4% R B BLAC H I JE TR A
1 s AU P e Je Shid R, A LR R e s>
EL A I Dk BRI BR 1013 sygdAs Dl
BRJE ARG TIIAAL, K AUHLSRAT ibtd K = e
DRAFHUTASE « IS TT LA A SRR T, e
U AR T, s e A Uk e D sl i
R, SECEM R RAR . EARIARMIE T A A
TR A4 R L R KT B, AT $ T 1 A ra L
REJ, ks e A U e Thisesh i, 5 TIRE
FE, HERZRRELE0.9 putiti, KHAHLTIAMA
WK RLE -
2.3.2 YEPARPE IR

ELUA RGP AR A ] R OEY), H
WA G U P B s [ A7 D ) R PR 2 %
MR FRIRFEIN VIR . KRR 67 R
e, AU RIHLEERT AR PR, TG AR R AR
111 308 952 2 40 DR D7) I A 0 3 Ol i o ) 7™ S A
JEZ, JRANHRE S R G bt

BERFTL PG F 19/ S sCOBURR PABBS Bt )
BCEAEHE S 0.1 s+ 0.3 s DIBRAZ ISR A, 4 A B
R 6 Pro, AHEHLETIH e 7 Bos.

HIE 6. B 7 Wi, W e R s DRk N TR
X RGRE MR RARK, PR DT BRUE s AT LA/
e TR, A A P ALY Y JC Eh sl K BN »
M PRAUE R GRS E 0 ST aa A LU AL HAR, e
PLIBh ATt a6 Fe 2 i, n DU S I8 K g IR V)
BRI o] [F) IR PR FF R G ARUE

1.100
1.000
0.900 -
0800

0.700

BEEHIE pu

0.600
0.500

0.400

0.300

i i i i i
032 132 237 332 432 532
i's

& 6 REIVIFRATE & BE
Fig. 6 Bus voltages of different cut-off time

T7.000

6,000 N [E— . i
5,000

4.000

| ors s |
3.000 f- i i

2.000

BRI pu

1.000 g i 1S - _ .....
| 035 R |

0.000 }--- .

~1.000

L 1
10,00 15.00 20,00

tls
B 7 REIFRESE % BH I B

Fig. 7 Generator reactive power output of different cut-off time
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Table 2 Effect of AC faults in near area at different

load levels on transient stability
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Table 3 Effect of AC and DC faults on transient stability at different load levels
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