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VDCOL parameters setting influenced by reactive power characteristics of HVDC system
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(1. South China University of Technology, Guangzhou 510640, China;
2. Guangdong Electric Power Design Institute, Guangzhou 510663, China)

Abstract: Voltage dependent current order limiter (VDCOL) can limit the HVDC current in low voltage and reduce the
reactive power requirement, which helps power system quickly restore stability. Thus, the reasonable setting of VDCOL
control parameters is vital to improve the recovery characteristics of system. This paper makes a deep research about
VDCOL parameters setting method with reactive power characteristics of HVDC system considered. Firstly, based on the
voltage-current characteristics of VDCOL, this paper makes a detail analysis about operating characteristics of HVDC
system with VDCOL involved. On this basis, it makes an analysis about the range of VDCOL parameters, which
considers VDCOL parameters and AC voltage as independent variables, and reactive power exchange as dependent
variable. Finally, the simulation, which tests the optimal setting range of VDCOL parameters, is carried out in the CIGRE
HVDC model of PSCAD/EMTDC, whose results are in agreement with the analytical results, thus proves the correctness
and effectiveness of the analytical method. The research results have reference significance for improving the stability and
dynamic capability of HVDC system.
This work is supported by Youth National Natural Science Foundation of China (No. 51207057).

Key words: VDCOL; range of parameters; reactive power exchange; recovery characteristic

515

SIS EInfe. HEH RGN R E 1)

CARFFERN],  Hetati e DA i 5 i
() FLRHAT RO SR S R R, Hits
MRS AT DR PE A £ v T IE W JEEh K I
BNATCINUEAETR Gy IXE I ST iR & k& 1
U7/l D rab e SN ) AR I S 38 T N

ELTH: B aRAHFASFFALTBITA (51207057)

i J& PR VA 2 BE (Voltage Dependent Current Order
Limiter, VDCOL) AT LAk -3 a5 1 figf b A1 35 B
MR BRSO E N, VDCOL £
PN L HLRAR R B B R G L 75 K
AT LA S B R G R AR S A W, RIS B
ARG MEREM H 1,

W RG2ZEAR IS TRESYEN X VDCOL #H4T T
KT SCHR[7-8170 BT T B R g i) 7 A



I, %

VDCOL ¥kt K8l 548 B & R Gk R 15
Wi; SCHR[9-10]WT9Y T Bt sl sh AT I, I
T VDCOL i It~ I I 18] 3 Bode A [l sl g X
NXF T AR (s SRR HA A 22 15t
N BRI FE 75 EAE ST VDCOL 51 Rl SE IR B i)
OB SCHR[12-13] 0 B35 &R 4o 1 MK 2 k)
VDCOL IR AT T 28t s SCHR[14188 1 Tk
s K Ve S A TR it ol B 2 v R R i il A T S5 T2
HFEZ AR R, e —F AR 2 MmN iR H R
28 52 TE DD 5 SR /NP VDCOL A AL S s
SCHR[IS]3EH T — Mgt s 2 i\ Eidn e R4 fg
IR LGN VDCOL. L b SCERFA 7 Ve 7
FL R T A ML FE BT A A o6 VDCOL &2 40k
Bk, MRPEG ELLE Res H VDCOL S50 B,
YIAH VDCOL S50k B S i T W 45 Al Kb AT
I

AR SC N e L AL B FEL AR TG R T R A
VDCOL Z 3L & LT TIRAWITT . 1500
175 VDCOL [P H i REISATRHESAT T 2
BT FiLL VDCOL ZHURIAS it R i ok B AR 5,
DR D 337 il A VA R D WA ) TG T 8k AT
Hbx, Xt VDCOL %S4 fcfh: o &V 34T 1 1
M43 #T; CIGRE ik L4 FE bR IR R 48 L (1
HIGUE T 1% VDCOL 2400 [ T i s e it ol Mk &2
I (A R RN S FH
1 SEERMEFRE VDCOL EHI45 1%

VDCOL R4 Ht H ) B FL A 452 3047 BRI .
12 ] R R B A i BEe L s, SEFrR i R
YL PR TR o R VAL PR o I P R AL s - LR
FEPERE P 1 TR,

I, A

|
|
|
|
|
|
|
1 1 1 ;
Uy Uy, 10y 4

1 BRI AR I - FR T 1
Fig. 1 U, — I, characteristics of VDCOL

7 1 e s B AR G E DR P PR R BRI S R - 17 -
HbHES U, - 1, 5 R
1
? I UL, -U,I Va=la
Id _ dh — Adi Ud 4 —dh dl — Y di‘dn Udl <Ud <Udh
Udh _Udl Udh _Udl U. <U.<1.0
aw SU,<1.0p.u
Idh

(M
(1A%, VDCOL ot i ig 4 A
ORI THRMBIRU, » I Iyn Ugps Uy 4 NS5
WX T HIR ARG R E L. sy
VDCOL HLGI i B R TR T 04T
i, A AERFOX 4 NSO HR RS R 5200
SE R e B e T FE VDCOL 2 i AE & 4 P
2, W T B AN ERBRU, , &
WA 5 ) B dUs i 1, , 5 ERERS
TEAH 1, W EHUIMEAE A SE bR IR AR 2 E 1, -
VDCOL
1

VDCOL
»> >
7 T
1+sT, /L‘ di ‘ Uy,

U

[ 2 VDCOL $ZHI4EE
Fig. 2 VDCOL control block diagram

2 %[E VDCOL e SEERMEBIEIT
Y
% Udl < Ud < Udh Etj‘y /\éﬁéﬁﬁﬁi% VDCOL E,(J
v (A A el . DA, S s i P X ) P 1)
ELUH IS AT R R REAT 0 T, A B IR ON B
VDCOL 5 iy s Byt i H IR A FH
Eﬁﬁﬁﬁﬁgmﬂ%@ﬁ%mg3§§o

, U X
X prio o I
O+ 1 ]
[. .)1
T Iy
i

B3 EniE R ML E R E

Fig. 3 Near area power grid equivalent circuit

diagram of DC converter station

Bl EFLY, 230 AT R G AR T,
AR AT BRI R U, WO R s P
AT AR R AT TIEh s O, it 5 A0 &
G O AR A AR T D L
Op MBI ATHNEDE e SR AL T T Zh A

AW R B HABFT S RE W R : AR R o
RGN, N bR TRARAN, P d Ros B P,



- 18- @A &R B R

O U I. RM X 73R LIENH T
M FEIR . FEPHANSE R AH T v o By Bl i
SN IR R A R AR AR U AR
KA AR A b IR R3S AR L N, il
B 2, WA 1),

H A RGN S MR RS — A
ANy AR AR o A AU A AL AR G i o S O REER H
FEBRARIS, BERMIEEN o FEH], 8000 A 52 Hi
3 1l IS AR AT I R GE b 5 OB 2 U BRI
A ENGE p,,, TS0, BEGNA sl A
SCCASERL R B AT AT, A3 BT i AN g e i AR
M RS
2.1 MERE VDCOL BB RSl TH 1t

MU, <U, <U, B, BERMEN o, 6], 9
AR A s HL A, 12 BKS IR s TR
ATRIN N

_ Idh _Idl Udhldl B Udlldh

= U, + 2)
‘ Udh _Udl " Udh _Udl
UdR = 2(£kRUaCR cos amin _EXcld) (3)
T T
F U RAQ) I 1S
AU, +B
1, :TR 4)
6+/2
A 4 :i(ldh _Idl)kR COS &y, 3 B :Udh]dl -
6
Ugly s C=(Uy, _Udl)+(ldh _Idl)X;Xc °
kSR SR AEEN AW
AU B
IAR=A§Q$g@Rws%m—3X;—ﬂ&i—) 5)
b T C
A EAER I TC T T
O = Py tan ¢ (6)
N 1
X P =NUgly: tang,= [————-1,
(COS (pR)

2 UL A BR e LR AT T RE e I DR A
I, AT A VIR L LA IR A TR, IR AAZ
TLARGU N FE B LI o A5 S AT A IR AE AT DL T
HE UL s AT UL 1) e A T Th AR B AR L L
R, SBURA M I A TN B, B
A 1, W

B =Fg =N,Ugl,= \/gkRUacR[l COs @y (7

SEjEAIES

NUgw!,

cosQ, =——— ®)
¢ \/gkRUachl

N U
CI T, =1,  ARAT @)+ cos g =%
d \/g 1 R UdOR
T ARSI 12 BB HEA1 5
32
UdOR :Np x 2’ X P kRUacR (9)
[i4¢
N U
cos g, =L =cosa,_ . (10)
UdOR \/EkRUaCR
O MHEAREIEAN
O =2N, {ﬂ kU cos a—> X, M]
T s C
(Ab;R+B]] 1 ~, (D
C X.(AU . +B) |
cosq——S—K —
\/EkRUacRC
BB AR GBI IC Y P&
QSR = QFR - QR (12)
K, O =0C UL s o AR, C, &Itk
PR

W], AR B R GHERR AT e
(12) TC A 7 B 385 JC D) A8 e F ( O ) AR AN A
FEMUNIN IR R e P T <l VA RN F A
SN ENE, W Oy =0y =0, HIEATRKR
HHR B TC D AME S L AAE Cp o L, O FIAR
P AT S BR B A T OB, A L s N RS O T
R AR HERR S A A DM

XA AN S EL A RS, RS INHORE
ZARER Oy, = O — Oy = 0 LRI, Rk fig
P, ASCHH] CIGRE & i E i AR HENNA R G2 2
HOGT AT Ui RS L Hs P L FL AR A I ks 1Y) IC 1y
FEEEAT UF SR 73 47
2.2 HERE VDCOL Hiftlii B REITITHIE

CIGRE Hith s KRGS HnZE 1 Jior.

% 1 CIGRE Eitii iR NI AR K S
Table 1 Parameters of CIGRE HVDC standard test system
N, ky a,,; X, wCy

min

1 0.62 5°

422 1 PSS HIRAR(2)51 Oy I13IEN
Qs =0.0053U%,, —(1.6682U 1, — 25.93591; ) x

13.58 Q 0.0053

| ! -1 (13)

2
0.9962 — 15.48791,
UacR

EVCE



RRAE, & FBREEEERERE LR R RS R & - 19 -
0.65
1.6682 (Idh -1 )UacR + (Udhldl - Udlldh) 0.16
Id = (14) (.60 - 0.14
(Udh_Udl)+25‘9359([dh_[d1) TIE 0-12
055t :
W Oge IR 52 1 ys 1y U s U FIU o 1) 0.10
s 050F = 0.08
s, S U, MU, 53 5EE 1 VDCOL & T i
P AR Z L. JEICAM L 1y Uy U F w0 i 004
Idh\ Udh\ UaCR y‘j E ﬁ%ﬁ%iﬂ‘%ﬁ\?ﬁ )-‘1_:_[1 B@%i&*[} T?}ﬁ DA 202
BREHLRXS O, HIFEM . 035t i 0.02
221 LA U MU, o BS, Og ARG i T
% u Idl‘ Uﬂ%” UacR j‘j E /Ei’ ;{% Idh‘ Udh i&/fu% !dl':p'u
TR&IZITMHE 1.0pu, RAR13), 1Oy Ll ®) G031
I U FIU, o BRI PG, e 4. 3G o 988 e
IU U, 5l VU GE I 3 ANYERE, O HER 4 060 : 0.14
ANERE,  HAEAE DU 4R K b LB K B 055} 3:§
Iy ST HIALEE Oy Bl 1, U, AL, Bkt - ol i o2
[ 5 U, o HHAME, A PULEESEATFD), 1984 5 5.0l : 0.06
HITH, ZH e PU4E IR v K, B A ' i 3;”2
s MEA Uk by Osr Bt 1y, Uy AL, i L} 0
WE 5 Fiors. 035} : FHHH -0.02
SEERN 0.04
// % n"'mu_z 03 04 05 06 0.7
) fm.-"p.u.
Lo 010 () U =06 pu
. o8t E5 o, IFE
2; O Fig. 5 Slice graph of Q,
= 06
e 0 K5 B MR Qg < 0 A, RIS
sk | M s WAS T AT A2 B S I, S REAT
' /0 AT RBIBAT AR o Oy > 0 5 A F Tk
0.5 5 , - .
e & 010 G RGOV, BEI 1, U, %ISR, FR
L £ 00 pou Ry @« ” 3 A} 13 ”» >
’ - Jy CEE”, RZFRN ARG, 7EE s ik
B4 O MmEEHE B Qg =0 PrXI NP AR, FERRZAM O 20, ATT
Fig. 4 4-D graph of Oy, Bk, FBRA Qg <0, A ARTTHUS. 7 (155
o6s ATHUS, A4 LSRRI 6.
0.16 Uy A
0.60 T 0.14 06— __
; 0.12
034 0.10 05 AR
5 050 H 0.08 04
= . istid .06 03— il i
- i dia N o | L
0.40 T 0.02 02 ! R
i H 0 0.1 | RERE
1o . . 002 R B RN
0.30 ; Tt 004 01 02 03 04 05 06 07 I
02 03 04 05 06 07

I,/pu.
(a) U,_=04 pu

B 6 7, U, ATEUE
Fig. 6 Range of values for 7, U,



-20 -

&) &G 5

Bl 6 b, T AE A R A U A RIS )
FrEk, MU, /NI, 0N T BUsgd N, AT
SRR . RS ATV BRI R B RO AN T %A
NARSFAE L, ATELU, , =0.4 pou. I 6 N ) 43 F 2k 7
MK 1, Uy ) B, b m Sk — 5 il 2
Uy >04pulfQy >0,

2221, U, MU A BEER, Qg MK

HR AT, VDCOL ) 1, MU, S50 #
0.3 p.u.P, FRAR13), 1 Oy LA I, U, AU,
HASR I PULER], Wl 7.

Uer/poun,

B 7 O, M#E
Fig. 7 4-D graph of Oy

KLT 4 AL, HIE 7 15 DU4EETE D)
Jr L Wil 8 R, MNAR U, B O B8 1, ,U,,
AN

Kl 8 TR N A Oy <0 KX, Ay 77 51453
FIRTHUE, 7R 8 Kk E] Oy, < 0 TRy, &
K 9.

K9, JrHEN B BRI U, BT
AR . MEEETE KL, {EU,,=0.6 p.u. [ 1] HL
WWAH U, ,=0.7 pu. AU, 7EU,,=0.7 p.u.
{1 7] U P L AL U, =0.8 puu. (AN AT EU o

04

p.u.

./

0.6 0.7 0.8 ! 1.0
Itill:p' 1
(a) U =0.6 pu

1.00
0.3
0.95
0.90 0.2
0.85
e 0.1
£ 080
0.75 0
0.70 .
0.65
-0.2
0.65 0.70 0.75 0.80 0.85 090 095 100
'!rall'llp'u'
(b) U, =0.7 pu.
1.00
0.95 05
0.90 0.20
085 0.15
=
£ 080
=3 0.10
0.75
0.70 05
0.65 0
0.65 0.70 0.75 0.80 0.85 0.90 0.951.00
1,/pa,
(c) U =08 pu
B8 o MHE
Fig. 8 Slice graph of Og
Udh A
1.0
0.9
] g
08f————---- — Uy =08pu.

B9 1,. U, AIEUH
Fig. 9 Range of values for 7,. U,

WIEIL U, =0.7 pou IS R IR o3 SR Aol ol 1, , U,
(AT, e RO — @ AR U, T Qg 20 o
2.3 VDCOL ¥ mERESEE

Wkl Eardr, #hw T 1,1, U, Uy, B8tk
wEuHE, WiE 10 PHEE X R . VDCOL 24§
FEAZ DX A5 A B T AR R AL I 2R 40 ) o it i 13
ETETh, Al B i Rk R R .



I, %

5 8 e s LU S AR o DR P AR T PR 2 BB - 21 -

UA
1.00

0.75
0.70
0.60

0.30

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
1

A

|

0.50.65 0.7 0.9 l.07
10 VDCOL S#mE % EEE

Fig. 10 Optimal setting range of VDCOL parameters
3 {HEWIE

3.1 CIGRE S[EEHEREN RS

AT EFTHAER ) CIGRE 5 s BV Sy FL b
AEMR R G002, MR B Rk U LR LR
500kV, #iE M A 2kA, WEEBIIEN
1000 MW, FEJRAMNAZ I RS HL R 345 kV, 2R
TMARG LN 230 kV. FAMGEETT, BETHIER A
50 Hz. FiE&LEAN 2.5 SRS
3.2 I, U, ATEUSRYIEIE

7t CIGRE ik By bR M R e b i
e s A 7 L ) AT I B £ TR T B 2 A0 E 1H 10
40%, 4 1, 0.3 p.u JF4G, LL0.05 pu Ak, 1
K& 0.6 pu., Uy M 03pudth, LL0.05p.u byl
b, K% 0.4 pu. (WX [AIN VDCOL KFE/EH).
MWEFR A S MAG M LI A& Oy, » eIl
MM ARGEN I EMNIE, RZ A

W Oy, IR/, i HgE R 2RI 11 iR

o€
o
(%)

14,030 035 040 045 050 055 0.60
" RE 1, U, T Oy
Fig. 11 Qg under different 7,,U,

K11, 5 P A BB O HIRADN, BTN
MVar, T38RI Bl o00 ok U B, 5 S48 poue
WGE O BUER/NATED,  H P B A2 A A 1S
U5 S 1) Oy VI IV o 75 O > 05 O <0 TH]
H M #E2, ZaEILEE 6 T U, =0.4 pu B0

(o3 AEE S I A5 REE T 1, U, nTH
Sk IE R o
3.3 1, U, FIBUBRYLEIE

PR ZR G r 5 B A 5 2 m N A o B v
JEFBERBEMEM 70%, 21, M 0.7 puJFis, LA
0.05 p.u A THE, BKZE 1.0 pu., U, M 0.7 pu.
JH6R, BL0.05 pu ARG, HEK% 0.8 pu. (BLIXIH
P VDCOL RHEAE ). M i 245 5 A R 6
DAL i Qg » WIS AR ML R AIE, RZ
VIR

W O IR, BT FEE R EIE 12 Pror,

1,070 075 080 085 090 095 1.00
12 RE 1, Uy, THI O
Fig. 12 Osg under different 7, ,U,,

K12 b, [ O ISR MVar,  Jobf .
Wk PEHU L, AN pu. LTI 11 11
PR, T 12 BT . Oy BB/ INIT B 1)
BRI I 5 K 8 1 O VI B G o 75 Qg >0
5 Qg <O [M 434k, Bk E 9 hU, =
0.7 p.u. I XF R 7 SR E A o DRI 207 B 45 SR G UE
T 1, U, °ATHCSE I ERf
3. 4 AIBUITHFE fE R 401k & RS 1438 E

7t CIGRE /& Hyifi s el il R G s
WA 1S R EIBIT G 0.25 s KA AR
B, PRSI ] R 0.1 s, WP S SUER Ged b 22 I
M E VDCOL Z e nT sk iy . 4r 4k B A
ATECE P, ISR AR R SR AR R B, an
13 iR

Osi”
0.3
— U
02 1 e AR
5 o AR

Osi/p-u.

-0.5

0 0.5 1.0 1.5
tls

(a) AR 5 AL A G IE ) Ak



@A &R B R

S22
Uaer™!
— WU
1.1 : %?}i{dc I Ll
' oo AR A
< i
)
0.6 . .
0 0.5 1.0 1.5
t/s
(b) WA AT L RF 2k HL
Py
— IR
13 CRAE
o R
3
<
7

0 0.5 1.0 1.5
t/s

(c) TR0 EL I A oy %
[ 13 VDCOL Z#3f R4k & I A F208
Fig. 13 Influence of VDCOL parameters on the

recovery characteristic

fP 13 w40, VDCOL 2 %7 ] B py HU(E s
FRGW ST R B AR (e e B TR) 5 A8 Vi R Gk AR IR
TCIhAs ity b, AU REL F e A B T I8 de bk
WAL LRV AR), 765 SRk b HUE I B P IR
s AEANTTEUS AN BUE P M Rt 22, X idE—
BGAE T ASCHTHE VDCOL S 30nT sk i) 1 A e A6
Hetk o

4 Lig

ASCE RN T73, DU ok A8 i e st 1) 48t
Tk ) AT P MR AL TE D Th O H bR, 5
VDCOL ZH i B X 3. i3 VDCOL
SRR e X3k, A 1 A B2 JC DO AT
REGFENFMETCY), AR T ke o R A e A s i
P IR R S, S fift b i sy, LA AE 25K
INf S FH i35

AR ¥E VDCOL S 50n] L2 ) B 7 v
L, AR LI FL A I DA b B AR A DA
A, FREERE 2R EK VG, NN KR AL
HI, HERMWICD)ThZA] Ger K 5928 i i M i i

B ffEis, R .
S50k

(1]

(2]

[3]

(4]

(5]

(6]

[7]

(8]

(9]

BO Z Q, LIN X N, WANG Q P, et al. Developments of
power system protection and control[J]. Protection and
Control of Modern Power Systems, 2016, 1: 8pp.

DOI 10.1186/s 41601-016-0012-2

B s B CREROR M. dbst R E
Hiki, 2010.

WL A HA A RGEBSAT ANIM]. bt DK
Tk Hi ik, 2005.

WL K% Hif LR, Emtf M. dbxt: by
Tk Hi R, 1982.

HRE, b, R, 55 HIE AT R 2 [ H
VLRI AT R I e BT[], RO R Ge R S #2015,
43(9): 76-81.

XIA Chengjun, YANG Zhongchao, ZHOU Baorong, et al.
Analysis of commutation failure in multi-infeed HVDC
system under different load models[J]. Power System
Protection and Control, 2015, 43(9): 76-81.

0, AR, IR, AR R ELU T R G AT
SR doe /N R IR T AR P SR D], FL O R AR I 5 42
#ill, 2015, 43(17): 75-80.

PENG Zhong, LI Shaohua, LI Tai, et al. A minimum
extinction area control strategy to suppress commutation
failure in HVDC transmission system[J]. Power System
Protection and Control, 2015, 43(17): 75-80.

TR, KR, KA, & BRGS0 K
B A A HIRRE RGOLE MDY RS W m[I]. WM
ik, 2005, 29(5): 20-24.

ZHANG lJianshe, ZHANG Yao, ZHANG Zhichao, et al.
Influence of DC system control modes on voltage and
power recovery after large disturbance in hybrid AC/DC
systems[J]. Power System Technology, 2005, 29(5):
20-24.

R, W REAR, FEEE, A BT PR R IC s PRI A
TIHIRFRT]. mIERR, 2008, 34(6): 1110-1114.

FU Ying, LUO Longfu, TONG Ze, et al. Study on
voltage dependent current order limiter of HVDC
transmission system's controller[J]. High Voltage
Engineering, 2008, 34(6): 1110-1114.

e, i, Sk, & BRSNS T IR AR
W AR [T]. H E L DR 22 9R, 2014, 34(28):
4886-4896.

ZHENG Chao, TANG Yong, MA Shiying, et al. Study
on the dynamic reactive power characteristic of HVDC
rectifier stations and optimization measures[J]. Proceedings
of the CEEE, 2014, 34(28): 4886-4896.



I, %

2 [8 v e EL U R G JC IR M IR BRI S

SEACE - 23 -

[10] ®

[11]

[12]

[13]

[14]

[15]

[16]

Bk, K, A, 55 R T EL K&
DAL E[T]. FMHIAR, 2015, 39(5): 1254-1260.
WANG Henan, ZHENG Chao, REN lie, et al. Dynamic
reactive power trajectory of HVDC inverter station and
its optimization measures[J]. Power System Technology,
2015, 39(5): 1254-1260.

KM, EWEL, . B EIR R R R
VDCOL ISR 5T 73R [J]. HE7R 77, 2014, 42(5):
826-832.

ZHANG Biao, WANG Yuhong, LI Xingyuan. Overview
on VDCOL control strategy for improving DC system
recovery characteristics[J]. East China Electric Power,
2014, 42(5): 826-832.

AT, T s B UL PR PR P 4 o LR A T
[7]. BEREIAR, 2013, 32(3): 72-73.

HE Ping. Research on direct current transmission based
on low-voltage current-limiting direct control[J]. Coal
Technology, 2013, 32(3): 72-73.

TEGREE, KT8, MRS, AT S MIDC &R S i
EF SR Eﬁjj H 34k ¥ 4%, 2009, 29(10): 79-83.
WANG Juanjuan, ZHANG Yao, LIN Lingxue.
Coordinated recovery strategy of MIDC system after AC
faults[J]. Electric Power Automation Equipment, 2009,
29(10): 79-83.

ZHOU Baorong, DU Zhaobin, LUO Donghao, et al.
VDCOL parameters design of multi-infeed HVDC based
on a simplified model of DC P-Q coupling recovery[C] //
Power and Energy Engineering Conference (APPEEC).
Hong Kong, December 7-10, 2014: 1-5.

YANG Dachun, LIU Tiangi, LI Xingyuan, et al. Study of
an adaptive fuzzy VDCOL control strategy far coordinated
recovery of multi-feed-in HVDC system[C] // Power and
Energy Engineering Conference (APPEEC), March
28-31,2010: 1-4.

FELZL, HESC, B, 45 A CPOs BBt )
HeE SOB TR BT AR, 2015, 9(8): 64-70.
CHENG Gaihong, KANG Yi, ZHONG Sheng, et al.

Reactive power configuration at existing DC converter

stations and operating status in China[J]. Southern Power
Grid Technology, 2015, 9(8): 64-70.

e LAl W T AR E - DL/T 5223—2005[S].
Technical rule for designing HVDC converter station:
DL/T 5223—2005[S].

vt M L YL 480 30 3 T Dy A g T R 3 )
146-2006[S].

Technical guide for reactive power compensation and
allocation of HVDC converter stations: Q/GDW 146—
2006[S].

MAE, EM, S0, 55 A2 iR R A X e
HUR T DS T IR bR A R (] B RS RS
4, 2016, 44(13): 123-129.

LIN Jie, WANG Yunliu, HUANG Hui, et al. An index

system for voltage and reactive power operation status

[17]

[18] Q/GDW

[19]

evaluation in regional power grid under automatic
voltage control[J]. Power System Protection and Control,
2016, 44(13): 123-129.

SZECHTMAN M, WESS T, THIO C V. First benchmark
model for HVDC control studies[J]. Electra, 1991, 135:
54-73.

SZECHTMAN M, WESS T, THIO C V. A benchmark
model for HVDC system studies[C] // International

[20]

[21]

Conference on AC and DC Power Transmission. London,
1991: 374-378.

ks BEA: 2016-08-12;
EE BN

Fafk (1992—), %, MEHRAE, ARFTOHZHEL
Al ) R A T 545 4] % E-mail: 908902181@qg.com

EABAR (1974—), o, d@fE4EH, M, B3R, AR
FEIAB AR LR RAARSH L ALST;
E-mail: 541091380@qq.com

FFH1988—), F, MEHALE, ARATOAGEL
e, AR FEE. b HALMALEEHF . E-mail:
1izilin20071229@126.com

{&E HEF: 2016-10-19

(hig RaAH)



	DOI: 10.7667/PSPC161291 
	考虑高压直流输电系统无功特性的低压限流参数设置 
	VDCOL parameters setting influenced by reactive power characteristics of HVDC system 
	2.1 故障后含VDCOL直流输电系统运行特性 
	2.2 故障后含VDCOL直流输电系统运行特性 
	[21] SZECHTMAN M, WESS T, THIO C V. A benchmark model for HVDC system studies[C] // International Conference on AC and DC Power Transmission. London, 1991: 374-378. 



