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Fig.1 Structure of wind farm via LCC-HVDC grid-connected system and decentralized cooperative control method
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Fig.2 System characteristics in Case 1
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Reactive power decentralized cooperative control method for restraining AC
overvoltage of wind farm via LCC-HVDC grid-connected system
ZHAO Dongjun',GUO Chunyi',YE Quan',FAN Xin',ZHAO Zheng’,LI Tan’
(1. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Beijing 102206, China;

2. State Grid Economic and Technological Research Institute Co.,Ltd.,Beijing 102209, China)
Abstract: Aiming at the problem of sending-end AC overvoltage caused by commutation failure in wind
farm via line commutated converter based high voltage direct current(LCC-HVDC) grid-connected system,a
reactive power decentralized cooperative control method is proposed. First of all,the AC voltage and surplus
reactive power characteristics of the point of common coupling(PCC) at the sending-end AC system during
the commutation failure period are analyzed. Then,starting from the reactive power and voltage characteris-
tics at PCC, the trigger angle value of LCC rectifier station and reactive power reference value of wind
farm station based on their own power and voltage characteristics are determined respectively by using the
reactive power-voltage coupling relationship and AC-side power flow equation. The purpose of cooperative
suppression of overvoltage at PCC is achieved by decentralized control of LCC and wind power station.
Finally, the model of wind farm via LCC-HVDC grid-connected system is built in PSCAD / EMTDC and
the simulation research is carried out. The results show that the proposed decentralized cooperative control
method can effectively restrain the AC overvoltage level during the recovery period after commutation failure.
Key words:wind farms;line commutated converter; AC overvoltage ;reactive power dispersion;cooperative con-

trol ; commutation failure



Mk A

R AL REBH
Table A1l System parameters
EX Y ZHUE
WUE B HE +800 kV
e BRI % 8 000 MW
AN A UL LA RUE 787.5 kV
wEEREE O ";’\j 173.44
LCCHVDC T B AL HL R R RO 525 kV
WEWEEREL k\ii(/ 108,58
Bk K 19°
AR wh SR KT A 17°
B MRS 7R G R L 2
T AR A 9L R G L 5
e 5 MW
B ME 11.3m/s
R AL R 63m
Bl L 690 V
PR 7] 3 4s

5 0.85

A Unw=0043 1177
12 1114

1 1
) 0.15 0.3 0.45
t/s

(b)UT%

0 0.15 y5 0.3 0.45 "0 0.15 0.3 0.45
t/s
(dUardBi ¥

(C)aifeT¥ 121

0 0.15 0.3 0.45
t/s

(NQurB ¥

0 0.15 03 045 0 0.15 03 045
t/s t/s
(9)Quali % (h)y it
T RENTET A R — BT Wb R

Al P,=30%Pqn Bl 1(B & B HIEE) R G451t

Fig.Al System characteristics in Case 1 (single-phase

metal fault) when P, =30%P;\

1.4rA UWZO.l%. 1284

- 110

0.15 0.3 045 0 0.15 s 0.3 0.45

t/s

4
0.15 ts 0.3 0.45 0 0.15 s 0.3 0.45

()l I% 120 (d)Ua B TE

1 1 ) 4
0.15 s 0.3 0.45 0

() TE

015, 03 045
(NQurTE

______

t/s
(9)QuaiBiT% (h)yi &
T RTINS R T BONTEIhA B R

A2 P,=30%Pyn £ 2(=HHE& B MHIE) R G
Fig.A2 System characteristics in Case 1 (three-phase

metal fault) when P,,=30%P

A U,=0. A Uy=0.038
- u,oc13:4_ 1.150 , AUws0038
‘1A116 1o ‘1'112
Sost
1 1 ] 04 1 1 1
0 015, 03 045 0 015 . 03 0.45
(a)U Ik TE (b)Uw i T%

0.15 N 0.3 0.45

/s

(AU

04 1 1 1
0 0.15 0.3 0.45 0 0.15 03 045
t/s t/s
(&) TE (AQu B

"o

015, 03 045 0
(9)QuuliH¥ (h)y B
T ORBNEI A REER T BONTEIS L

B A3 P,=70%Pgn 5 (B HH & B MEFE) RG4S
Fig.A3 System characteristics in Case 1 (single-phase

metal fault) when P, =70%P\



1 f_U,:0.064 A Uy=0.078

— - 1.239 13 (- 1.239
{ v 1.175 v 1.161
3085 -50.85F
0.4 1 1 1 0.4 1 1 1
0 0'15t/s 0.3 045 0 0.15 s 0.3 0.45
(U BT ()UK TE
0 1 1 1 04 1 1 1
0 0.15 0.3 0.45 0 0.15 0.3 0.45
t/s t/s
(d)Uu B

0 . I 1
0 0.15 0.3 0.45 0 0.15 0.3 0.45
t/s t/s
QR (NQu
0.2 60
¢ 0 Y o 40f e
E v, =

LS [} Y
(o3
oal sol H..H]]_r“
0.4 1 I —| 1 I 1

. L 0
0 015, 03 045 0 015, 03 045
(9)Quuli ¥ (hyy B
T RBKI ARG R T BN B 4]

A4 P FTO%RSG] 2 (ZHEBMHIE) REiFHE
Fig.A4 System characteristics in Case 1 (three-phase
metal fault) when P,,=70%P .\

115 1.15¢

1.2

5 0.85

0.5 | 1 )
0 0.15 0.3 0.45 0 0.15 0.3 0.45
t/s t/s
(QUBIE (b)U %
1
0.4
0 0.23

1 1 1
0 0.15 0.3 0.45 0 0.15 u 0.45

1
0.3
t/s s

(c)oli ¥ (d)Uaritl %

0.8 ,f
"0.2 .

=l

0 0.15 0.3 0.45 0 0.15 0.3 0.45

t/s t/s
(O]f;37 (AQurb I
60
0 40
20
0 1 1
0 0.15 0.3 0.45 0 0.15 0.3 045
t/s t/s
(9)QuadiiT% (h)y BT
. R ___ LCCH# . R
GRS il %z e 4 Fo #EH

Bl A5 Zf1 (RHESEMHE) FHIBERITEE
Fig.5  Control effect comparison in Case 1 (single-phase
metal fault)



(b)Uy 7%

IRTI
é, ?f
_Z_o.4

0.16 0.23

1 1
0.3 0.45

t/s s
(c)aiti % (d)Ug B E

1 ] ~ 1
0 0.15 03 045 ) 0.15

01r

S 02 I
-04 1 0 —l
0 0.15 03 045 0
t/s
(9)QuiiTE (h)y e
e RIS ___ LCCH# — R
v ) il fil & a4 T #E

A6 F=f2 (ZHERMHEIE) 1THIHERITEE
Fig.A6  Control effect comparison in Case 1
(single-phase metal fault)

125 ___ 1183

1.2
2
D08
04 . L 1 0.4
0 015y 03 045
(Q)U B
601
0 40
~ 20
. 0 5
0 015, 03 045 015, 03 045
(©)A QI (d)yi
T SCHR[LL]4E R T JoTh A R

A7 R L(BEEEMEEE)IIHLT B EBRIT
Fig.A7 Comparison of effect of restraining overvoltage in
Case 1 (single-phase metal fault)

131 - 1252
05 \ \ ) 05 \ \ )
0 015 4 03 045 0 015 03 045
(Q)UHT% (b)UW B
60
- 0 r e L
20 F
_04 1 b 1 1 0 —| 1 1 1
: 0
0 015, 03 045 0.15 vs 03 045
(c)A QU (d)y BT
-7 SCER[LAIEE R T ToI A R

A8 R 2(=HH& B MEHPR)NHT BB EHRXTEL
Fig.A8 Comparison of effect of restraining overvoltage in
Case 2 (three-phase metal fault)



	202401012.pdf
	1-12附1_附录

