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Improvement of non-fault UHV AC line trip criterion in power system stability control equipment

XIA Haifeng', LIU Yimin?, DONG Xijian', LI Xueming', ZHENG Shaoming?, LI Mingying', LIU Ping', WANG Julong'
(1. NARI Group (State Grid Electric Power Research Institute) Co., Ltd., Nanjing 211106, China;
2. North China Branch of State Grid Corporation of China, Beijing 100053, China)

Abstract: The traditional method of identifying non-fault line tripping is based on full current. When the amplitude of
running current before fault and the amplitude of reactive current after fault is close to being equal, the traditional method
of identifying non-fault tripping cannot reliably recognize it. In this paper, a new method of non-fault UHV AC line trip
criterion in security and stability control system is proposed, which identifies the non-fault tripping based on active
current. It can filter the reactive components of the line’s current after the line trip. The new method is upgraded on the
basis of the traditional criteria logic. When the non-fault tripping aforementioned occurs, the new method can recognize it
reliably. The theoretical analysis and dynamic simulation validate the reliability of the new method.

This work is supported by Science and Technology Project of State Grid Corporation of China (No. SGTYHT/

17-JS-199) “Standard Research on Primary Substation Equipment of Safety and Stability Control System”.

Key words: security and stability control system; UHVAC; non-fault tripping; active current; amplitude of current

0 3l

Zerotibrki e (B RG L et )
WA LSRRI AE ) AR 8 2 4 R TH S W I 20 2%
FE I — Rl R e R T T 4 R
WY 2 JC b —AHWTT AN & )5 RGUAAE LR RUE
I RN, B 2 e 1 AR G R HN T
Wb Ie R S RGESE T I,  AURIE SRS
R ke B,

HHT, ELERERTIRGECGEE) T[22

HEWH: B RE WA 38 #4578 %8 (SCTYHT/17-15-199)
“EARRAEH AR LR BRI

IS (R34t G ol v e 2 2 A S
PRI Th AR D O e 2RI RERS UL £k
SR TSN X A ik s ) A LA P B e, — A
LR, R UERIX R s . R IRY . (R
IS 7N ik 2 2 IR WSRO b o L R (R /4
S ATRES R AIPE VA BN, B B A B
fekss, Al Ao RR R AR A W] SR KA B A e
LAV ST T E TN

FegeJotiba e i) 4 DA Fa oA P B, H)E
2Bk e R R i) — D EEARFIE RS . ARCED) B L
() AL AT W R R R FERpE LR, ek
AT I A0 4500 38 (¥ 78 P P i -5 8l e i
R AT IR AEAT 2, AT ASREHERA TR 2k % 04


http://www.cnki.net/kcms/detail/search.aspx?dbcode=CJFD&sfield=inst&skey=%e5%9b%bd%e5%ae%b6%e7%94%b5%e7%bd%91%e5%85%ac%e5%8f%b8%e8%a5%bf%e5%8c%97%e5%88%86%e9%83%a8&code=0108958;0117596;

-106 - ® LRGP B R

Kk el )% 48 FE S g XU

R R AT LR A R 2 P ] ) R R
SISO e PR AT R L AR S A PR
AR, e iEsir e s gl frmk
AT L L e LR R, ZEMI R R 20k
500 kV ek 1) 4~6 15, APi ik 78 B Dy E 0 w5 [ T
it s 5 R B e U, R AT KA
(1 vt s HL RS AT BRI L, i BB,
eI i, R s A
fy P R A P R A R R B T R B UM FE T 75%,
TEL BRI TR, AU e 280 1 78 F FRL LI S
24 % TG e Ok I B 6 A SR ) s /) L R (ELAH
M, AFAERRB R, R AR G e e i) )4 0k
A7 B3t DA B s e 20,

76 FIRTOUT AL e 0 M e 1 Jal B 1) T
WAMANTTE: TR SR LN T 5,
I T AR AT Wi Se ik vl s 7R R AT
OV RAE A A AT IH B M ASORFAE S, AMERF
W EIRE DL . 7 TR BN I 4 ST ORI
PLEAE 532 #4)7. mAEAEN, RERIZE 12
ATEN) o FZHRBARRINE, FREs2E T FH (1) T 5 25 4l
W s SLAR I B 55 5803825 R B T4 it
Jr Gk g R Y, X s i R R )
WP AL 2, 8 it T A B 1 ) IR AN 5 AR T
MNE TR S b, AL CH, &
TR TF AT BAANAN, 1 lfeds R miE
BARE M0, 5 “ERAWEER. JRBLfE R,
TSR 7 27 RAHIE T . B, i) T
KT, MHIRERHER. BEEDIITHR
528, P SO0 T (B S AR, 1
AT TG e e 1 110 4 T AU o
1 HARSERRASER
1.1 RERN

R IS AT AT B TR T AL B. C
=N 1000 kV K AR . £ T . EPie E
KA mE 1 AR IR TR .

AR Ll AR FLEG B AU 1000 KV 2825 A FiL[H]
PRIEBE, AR E Y B—AR HE C XU RRIAR B C-ARH,
vl D XURIE) A A48 . LINE AB 25 5 Wil 2y ic
B 50, LINE_ BC 1 LINE_CD £ % 20 e & s 47t
h BAIR AR R AT PR R i F s, ZRIE AT INEAS
B e,

(o——C)

LINE CD

(200 km)
TR E 25

LINE_ABI LINE_AB2
A (281 km) A\: 480 Mvar
° @®: 720 Mvar

1 AR RMTRIEAGTEE
Fig. 1 Schematic diagram of UHV AC transmission

and transformation project

1.2 WS ERRIZHITER

MRAEAEE BT v BEAE R, 24 A uhi e B ulif
T ) B Ak 1k 51 900 MW K LA_EIN, 45 52 AL ki
JFWTRI LINE_AB1. LINE AB2 [AJi JG i sk il ,
s LRI 22 A AR B 1 I D) Bk A s P P — s B
K HHLA, A BRIRIE R GARE o

2 ek ke FIE B R R 5N

2.1 R THlpE Bk iR FIHE

FIHIT,  AE 22 A g 42 e A g SR I il
B Bk ) A0 2 AT A 48 T s b I 9 iR
G e e e ) S 9 PSRBT R P = b, ik 4
FHE T A AU AR R U I bl ), 3
o, RS A AT . DAL GG e el 4
T, FIFEREIR Dy - 1) PEEN A DR KT EMH P
) A E AR NTEMH Po: 3) 3G 20 H
PR T8 MH Lis 4) RS RE i Bl A
—ANEEB IR G 2 ZE KT HALs 5) W2 ihshid
Tt [T TR G 2R 40 v i A ) AR 20 5 RS PRl U
FERE VRPN JC IR, T3 0 — ANk ) A A
SEAH. FHRZEWE 2 Fis.
2.2 R T BE Bk FIRAF AR AR TR E M

WRETPTER, Wik 2 900 MW, XA
LINE_ABI. LINE_AB2 %}[n|£k#1i% V)% 450 MW,
1M LINE_AB L2k 78 L D) #5514 1 276 Mvar(B: A
HL4) 454 Mvar), HIBREPUAE 960 Mvar, 1))k
316 Mvar. XA, WEBiT. PR TbE
BRI, e IR ) ST S ) R A
RN



g, s

R F5 )0 R i s VAL B Wl B v 4 4 ) et - 107 -

‘ SR 3]
‘ i feoml > A LB HEE D) L

[

‘ Po2s= Pa (BRI D252 1H)

4{| LA | AT

‘ P Pl S i) {

‘ ROPIRLS L (BHE WFTE ()

e I IHTRRATRUE: Laom kBT HUAAT KB Pooa MR BIAT200 msfTIATIZE: PON A HIAT DhT) %
2 fRGTTHIRE B i) F IR B FEAE
Fig. 2 Logic diagram of traditional non-fault tripping

Kl 3 firzs iy LINE_AB2 i24T7E 450 MW I k]
(1) A FHHL IR IE S A RUE A S A= AR
AL, Bk I e A IR A R AR 1 1) e KA
INZ) 12 A(CT A2 EE 3 000:1, FE IR ARAL B 6k — i
3 3000x0.004, 25T 12A), BT I Bk
i) () PRI AR A e | TR S (AL 5 SON = 243 N TTAE )
HAL U T 2508 — AN % (20 ms) N & B S A8 i 8 (H
I, K HR R IR A AL o % e (AR e IR )
PRI T REIEF B R AR T8 E,
ISR E R R ZE M B, [ OR T e A T
0.03~0.05 fi5 CT [)— X MR FEgt, 36 e b Tl o
VR 2SI R B ANE A Bl ANME DL AL S/ NI E
23 3000 Ax0.03=90 A, A A ik finl i B 4 LR A RK
AL EZ) 12 A, /NTAL90 A)EE, WMUESTEK
ek ) S Ry AN BE T S ) H A TR ki

ms
ms —80.64 —40.32 0.0 515.52 55584 596.16

e
P

R e

Tt
3 BIKIBITEE 450 MW BRiFIRS A #HRRIRELiTTE
Fig. 3 A phase current’s changing process when

non-fault tripping happens at 450 MW
3 FIIERIENIEFAR

AR EIRNE DL, OIS T L R (S B
] J5 o 78 i FEL AL RLAH > R G i e e, T4
LU R AR g bk el A O RE N 0, I 2l

Al RO AR AT A R et .

BOE SR 01 9k ¥ J5 2 AN St U 00 1) ) B A 4 2 0 T
ML, FHAThRGE, BRI Do s e A A
AT AT ?

3.1 AUEREITE A

MR AP B S 24 BRAE, Bl AR
FE 24 1, Ja 30— D)) n=24. L A FIHETR
Jt, K FET J5 vt 58 A A A A RUE an 1

1 &. b
1, —ﬂézk cos(haj (1)
1 &, . n
I, _akz;zksm(k-a] )
LM =(13 +13,) (3)
A FHAE SRS T

P P

[aiact [a X S [a X \/WQZ (4)
K Lo WA DI R, AR L
A e, EIHEm ) —X@)Pr, H
H, i, o A MHCRFEBRNE: Py O Sl
Do, BT MEDh=, dHIrkm(5)—
K(DPR-

I¢ . . .
P= _Z(uala + Uyl b+uclc )k (5)
N =
1 n
0= ;Z (ua(k—é)la F Uyl TU k-6 e )i (6)
k=1

S=\P+0’ ()
A s won ue 53 = A HCRAE BRI E o
i i S3 IR Z AN B TURAE BN B 0,6 Uy
Uy ST AL EFEAR 90°, B 1/4 JIHT 1K
FEIR IR o



- 108 -

® LRGP B R

3.2 ETHIBRFFENENE
R LA B D 507, LINE_AB2 1817

£ P=450 MW I}, BRI 40HT:
P=3U,1,,, cosp

a_act

y (8)
S TR AL, B A ARARRE U, =
1000kyﬁ, HEFE S cosp=1, R (8) 75 H Bk

TR A FHXT R AT Dh H i B ML 1% 259.8 A
B JE %L A IR 0, A RA RUME N
H 0, ARLEAIZ N 259.8 As

Kl 4 Fi7s LINE_AB2 IZ21T4E 450 MW Ik il 1)
A MA IR TIBEE . A RUE S AR R
NG DL, ki L R A T R R AR
(K IR ECAE A 0.086 A, Ko W — UK ERIALE K 3000

-40.32 515.52 555 84 SHE. 16

A

A
B

TIE
[l 4 S85E(TEE 450 MW BHAR A IRETHRRM T LT

Fig. 4 A phase active current’s changing process when

non-fault tripping happens at 450 MW

‘ A

0.086, HIZk 258 Az KT ¥ 3 AR REAL
At AT A TG Ak ) ) g AR A R
fHAL, #3290 A 5 150 A), "I 0L, A DR
A ) A A

Kl 4 WIDAERT T LA D s AE ok 32 2] 1)
6 s B i) AT U Ik ) T JS A R R (AR
ANK IRk ] (1) A 2 o ARAEZ P, A2
HLRLII TSR v AR RN B R AR O

4 BT B A oo P Bk e F #E B 7] 58

438 IE

FH TR AR 2 U TR IR 256 1 R 2 TRk I
PT — AT 2k Bl R i WA i, 286 3% i e Al /N BT )
HAUER, 2'F8E@ WA DR EAER, N
I BB R I (2 A W . (R, AT R
(131577 157 AR ALE 4 48 1 o] S o
4.1 FEZEE

FE T Tl v L %) G i 8k o H i ] O A
D) S ATE IR K T2 Py 2) sha6ThIh
FNTEAE Py 3) HRIES (A EF), 352
DAPARA DA )N T Ly 4) HIRIE
T ONIEHE) N, PUshid R d - oy g (4 i i) A 3UE
E— AN AT IG 2 ZZE KT HAL; 5) A2 Pish
BERE S R Sk R g0 R AR ) AL B0 5 L 1]
R RIA Ny T Rk ], TG 0 — Ik [ 42 B Aify
WA, B WE 5 s,

‘ Pop ZP (BRI 25 1)

.

T, LI ) J%—{ KRB

‘ P= P8kl f5 2352 H)
‘ PRI B
‘ 1T acr T act-20 ms] = ALCEALFEA) N —
&
‘ SDPIHIL, L (BIEHIRTE ) :;>—JL—
‘ TP < (BEE D) = =1
‘ Tyl = ALCEIAE B ) .
‘ ELFHL< L )

Ve LA B R Laao me I — AN R A2 A R Lo ae 0 0100 A T R RARL s
Iy acaoms K N JABHITT I LIRATAAL: P2 AR BIHI200 msTT L) Sh 2 POh I 1T L L%

R IER : FEZTTIT AR AR A R S R P H S 5B  S

E 5 ETHINS BRI TS FIE B EIER

Fig. 5 Logic diagram of no-fault trip based on active currents



it %

R F5 )0 R i s VAL B Wl B v 4 4 ) et - 109 -

AL, I A S A ST s i) 9 S A A
7], FURAE A B W (1) FE AR A P & 15 1
FEA T4y B W AU 4 FLL () D) 46t
4.2 FIIEAYATEMEISIE

—MIEOUT, AR T EEE A A RESR B AR B
PN TT T 2 o Al 0, 2 SR R 2B T i Rk [
MNAZAeE T SERI Y, ANRAEIES); A A AN,
TSI R 0 0 = A R i A I AN 1%
e, ARAEIRD.

4.2.1 HEBIHES)
A b3 JEL 6 ) i AR I e ik v 4 A T

Bk, JFAE SCS-500 MURE IR A AP Sl T4
THT 274 A0 I 10 A R R vy s AT it e e A A T Wb
Ik eI P T B SRR RE R AE HL ) R G B AL
SCH AT T AR . AR S P RELEAE 1000 kV
KL B A& MO I e Rk ] , (] I Xl e
S BB BT A S5 RIBAT TER.

AERIG AR AT E, RS T 1000 kV
2R P 2 BH BER SR, L rh 2kt 2 B0E e L
TP LU T A AR P S N 2 K= 1 KA
ORGSR 2

x 1 FREXREBRENSH
Table 1 Actual parameters of UHV AC line

itk K

FHAT B S AL brfE)

AR FE 2 P B 360 km

IE BT 96.175 Q
TP 300.5 Q

7,=0.98+j38.45=38.47 /88.53°
Z0=21.49+j118.27=120.2./79.7°

FE 30 AL PR ST I e s BT R A i e A
)b e L8 T R AR SORTE R, A
WIS BB IR AE 1000 KV 2t A
X A A e Pl X e o BRI A AU P A
FEHLIATI, B R A R

etk R ATk e, A A UBE . RBE. XX
Mk 3 R0, 2R 2 MR T 3 RO FRIHE . H
WRFIE,  JRee AR B 1R O o

Fc 2 JoHSRE Bk I B B BT A BB SRR AE

Table 2 Characteristics of voltage and current when

non-fault tripping occurs

Bk i 155 LR SH Bl LR
EN IEH 0 0 IEAf
bl IEH a8 oL 0 EHi
XU ANIEH(0) 0 0 1EHf

K6, P 7 s T AR EAT T 1000 kV
FEAT UL R AE A S0 TG Mk v () sh VAT A
T s SR B A

SEBR b, A% G0 i v A 3 o 4 e I e
I ) A R R S AR MR ), L REAE— s I
N BRI, JURTERT ST Tol N R XS
I b Bk il e 2530 30, 1 2T Tl B A e i
e P R AR S RN T3 AL
4.2.2 FHa Pz

WA b UL b4 IR M, S8 R IE ¥,
LRI T ) B g A AL, I 455 1 T i e 8 o 4
P, ek AR IR AN Bl 320 i e ¢ U g e B
P, FEURIER, AR DO A D
Wi, WBEIAN], R AR K, AR R

-109.2 -54.6 0.0 S4B 109.2 163

Ua

3l
0.31TH
Wt A
=0, 1TEA)

FATERER =

T1
[ 6 45 E 32 2k R A ) o P ok 1) 3R 5 [
Fig. 6 Waveform chart of non-fault UHV AC line trip (this side)

-54.8 0.0 548 109.2 163.8 215.4 273.0 327.8

Ua

3lo

0. 1764 [ L Il\ AR n u "
=0 3174

—

FERRPERKR

Tl
7 HiE A R L B X ) T B BE Bk ) R 0 &
Fig. 7 Waveform chart of non-fault UHV AC line
trip (opposite side)



- 110 -

@ ERIEF B R

N RRRRE, AN FEHUE A D R A R /N
TROSHFUE Ly 5. MR 5,
Wi AR TG Bk I A5 1, ERA B A o

FAEHISAT W, B B BRI ekl
R AR PT W2k, BRGNS i, WAl W s
DI A AW, B4R 42 10 0 W ks Bk vl 04, AN
W,
5 &5iE

FELM T, 2kt i A s o 2 5 Bk s i

FE RN E AN I R Aot Rk ) | SR 2 A A

SEFE BTS2 Wo LR R i B AT i AR

WL AR 2 AR E B R GG BT I, 55— UGE 3

24 5y e IR AT R B A B A [E] 500 KV 2k

FLERAB I, o e 2R B Bk ) (R TS Th % 5 R S

TCINIhEAH )5 e 500 kV Ltk e i FREk 500 kv

HL I A LA T D) R DL AL L K

WP I 22 4 R A2 ke B IRl g Bl . D (A)IK

kL ORI B B R e I SR, . IR

THT A YRR ot A . R Y

FH B2 e FE AT i A% F AR ) 22 A s 1 il e

&) A ERSIA A S S B R E S, T

2015 SEAEM IS, ZAFERIBITHOR RIF. R

T 2 A AR e A B 0 (e ) 0 b i o S 4 1)

R T —FEE%.

SE 3k

(1] HEHRGZEeREFN: DL 755—2001[S]. Jbgi:
I F 77 H A, 2001.

Guide on security and stability for power system: DL
755—2001[S].
2001.

(2] R aREEBHEA S GB/T 26399—
2011[S]. Abst: H B FE S bR AL A B2 B 4%, 2011,
Technical guide for electric power system security and
stability control: GB/T 26399—2011[S]. Beijing: China

Beijing: China Electric Power Press,

National Standardization Management Committee, 2011.
(3] BARUAL, 20, G0, &5, kiR L 2 e fee
ARGV BE AT S gk R R[] W R Ak,
2014, 38(22): 128-135.
ZHAO Lili, LT Xueming, NI Ming, et al. Review and
prospect of research on hidden failures of protection
system and security and stability control system[J].
Automation of Electric Power Systems, 2014, 38(22):
128-135.

[4]

(5.

(6]

[7

(8]

(9]

[10]

TR, EAE, ERRST, 5 R R ek
RG] SRR SRR 0] ) R G OR A S 1
2018, 46(8): 65-72.

LUO Jianbo, DONG Xijian, CUI Xiaodan, et al.
Discussion on reliability of large scale security and
stability control system[J]. Power System Protection and
Control, 2018, 46(8): 65-72.

N, DO Frm s HRICE e iiE B RS
A BELI]. RS ESIL, 2016, 40(14): 151-157
LI Desheng, LUO Jianbo. Typical design of security and
stability control system for UHVDC transmission[J].
Automation of Electric Power Systems, 2016, 40(14):
151-157.

BRI, IV, RONR, S5 RSB IS T B Bk
I A4 ¥ 73 A SN F). L REE A B, 2007, 31(8):
46-51.

CAI Min, SUN Guanghui, WU Xiaochen, et al. Analysis
and application of AC fault criterion in power system
stability control[J]. Automation of Electric Power Systems,
2007, 31(8): 46-51.

WA, BT, R, G5 RAPahe B Mk e 4
FAAE I o) 8 Mt 07 (D). B RERY 5 i,
2015, 43(17): 113-118.

DONG Xijjian, LI Xueming, QIN Tian, et al. Problems
and solutions of no-fault trip criterion in security and
stability control system[J]. Power System Protection and
Control, 2015, 43(17): 113-118.

PUETR A= R Sl B N a3 Ea e O A B MG R EC N
HLTFE24R, 2013, 33(7): 1-10.

LIU Zhenya, ZHANG Qiping. Study on the development
mode of national power grid of China[J]. Proceedings of
the CSEE, 2013, 33(7): 1-10.

FFEZ. 1000 kV ATV e He i B IO E 55 3 T ).
i R A, 2005, 29(19): 1-5.

SHU Yinbiao. Research and practice of 1000 kV AC
transmission system[J]. Power System Technology, 2005,
29(19): 1-5.

KICTE, AR, Bk, &5 Edb-Heh -t R R
[ 2 v WA S A 22 A e T (3] P [ L TR 2,
2010, 30(16): 1-5.

ZHANG Wenliang, ZHOU Xiaoxin, YIN Yonghua, et al.
Composition and security analysis of “North China-Central
China-East China” UHV synchronous power grid[J].
Proceedings of the CSEE, 2010, 30(16): 1-5.



i, 25

RERE 478 TR A i s A WAL 25 sl o 4 s 1) 5

- 111 -

[11]

[12]

[13]

[14]

FRAFF. £1100 KV ey s ELU i B 2 it 1 7 DR47 D).
HL T H R, 2018, 33(19): 4611-4617.

ZHANG Liuchun. Lightning protection of +1100 kV
UHVDC transmission line[J].
Electrotechnical Society, 2018, 33(19): 4611-4617.

SR, BeiEde, Bve, & EARBCUIRR s Lo Aons S
BRI B TER AR, 2018, 33(5):
1151-1157.

ZHANG Fan, DUAN Xiongying, LU Yang, et al.

Transactions of China

Controlled switching UHV line and its effect on line
switching impulse insulation[J]. Transactions of China
Electrotechnical Society, 2018, 33(5): 1151-1157.
U, BV, BRNI, S5 R A A N
Fe B E AT UMK, 2012, 36(9): 56-60.

HE Jingbo, LUN Tao, CHEN Gang, et al. Analysis on
power flow and voltage fluctuation of tie line in UHVAC
power grid[J]. Power System Technology, 2012, 36(9):
56-60.

W5, EIF, XA e A i R ) T

LTRSS H[T]. I RGART S8, 2015, 43(3):

91-96.

YANG Hao, WANG Dan, LIU Dichen. Establishment of
UHV AC transmission model and economical optimization
strategy[J]. Power System Protection and Control, 2015,
43(3): 91-96.

[15] SHIRASAKA Y, KOBAYASHI T, LI G, et al. Reliability

[16]

[17]

[18]

of UHV transformers on behalf of CIGRE SC A2-AG
A2.5 (UHV AC & DC transformers)[J]. Power Engineer
Journal, 2014, 16(2): 4-17.

T, R, FlFiE, 5. UHVDC 2o 2B N7
S ALEATHRPED]. BT EORAR, 2018, 33(4): 730-738.
WANG Ling, WEN Jun, SI Ruihua, et al. The connection
mode and operation characteristics of UHVDC with
hierarchical connection by pole[J]. Transactions of China
Electrotechnical Society, 2018, 33(4): 730-738.

IR, 20RH6, FOE, A5 R B M
(K98 SUEPEREC]. B0 AR, 2018, 37(1): 65-71.
ZHAI Haibao, LI Zhaowei, HUANG Hui, et al. Terminal
location selection study for UHVDC hierarchical connection
to power grid[J]. Electric Power Engineering Technology,
2018, 37(1): 65-71.

Dok, R, VRORIR, GE. ATUAR LB m b b
PR, HIMECR, 2011, 35(7): 6-18.

YI Qiang, ZHOU Hao, JI Rongrong, et al. Upper limit of

[19]

[20]

[21]

[22]

[23]

[24]

[25]

compensation degree of high voltage shunt reactor for
UHVAC transmission lines[J]. Power System Technology,
2011, 35(7): 6-18.

Sy, TG, VRIROR, AR ACUURR 2R ER UM
RRIBETI]. MR, 2011, 35(8): 18-25.

YI Qiang, ZHOU Hao, JI Rongrong, et al. Research on
lower limit of compensation degree for UHVAC
transmission lines[J]. Power System Technology, 2011,
35(8): 18-25.

FB, EEE, AFICEE, SF RERIRACH 1000 kV 7R
TR W B R RS A BT[], 4K R B, 2007, 35(23):
1-4, 8.

WANG Rui, LI Ruisheng, LI Wenxia, et al. Fault current
harmonic analysis of 1000 kV UHV AC power transmission
demonstration project[J]. Relay, 2007, 35(23): 1-4, 8.
B, XUSE, SCHEE, AR R AT AR R o D) A
PE RN 500 kv REE D7 ZWFF[I). hE L),
2019, 52(8): 98-104.

GUAN Lan, LIU Fei, WEN Weibing, et al. Research on
reactive power compensation device in UHV AC
substation connected directly to 500 kV bus bar[J].
Electric Power, 2019, 52(8): 98-104.

B 5 7 e S Q475 A & 1= Bl 7 O 2
HLZR B P AFR IR S 23 # 0], TR g, 2017, 50(10):
46-51.

LIU Lina, TAO Jiaxiang, ZHANG Yemao, et al. Onsite
measurement and analysis of transmission line
electromagnetic environment for UHV AC demonstration
project[J]. Electric Power, 2017, 50(10): 46-51.

WS, ST, KRR, AE. BE T RIRURAE B AR OC R AL
(f] UHVDC Zeg IR ORY BT B[], D R GERI S
54, 2018, 46(22): 31-38.

DAI Zhihui, YAN Siqi, ZHANG Cheng, et al. A new
pilot protection for UHVDC lines based on correlation
coefficient of designed current variables[J]. Power System
Protection and Control, 2018, 46(22): 31-38.
HLR 22 A RE A3 E SR MTE: Q/GDW 421—
2010[S]. 2010.

Technical specification for security & stability control
equipment: Q/GDW 421—2010[S]. 2010.

ERM, SR, M, S5, Widb-A MR M A8 it i v
TAER G b i s 47 07 U IR (D). AR,
2014, 38 (12): 54-59.

REN Dawei, YI Jun, HAN Bin, et al. Adjustment of



- 112 -

@ ERIEF B R

[26]

[27]

[28]

[29]

power grid operation modes during commissioning of
UHVAC transmission project from North Zhejiang to
Fuzhou[J]. Power System Technology, 2014, 38(12):
54-59.

T, BRE, KRB A R e IR o
Bk ) JUISAT AT ], R AR S 1, 2012,
40(2): 120-124, 130.

WANG Wei, CHEN Jun, YU Rui, et al. Analysis of
non-fault tripping criterion operation for area-based stability
control device[J]. Power System Protection and Control,
2012, 40(2): 120-124, 130.

w3, A, B, A AR PR E A Pt
IR SCE)]. B A, 2009, 3(3): 74-76.
ZHANG Yong, LI Jianshe, HUANG He, et al. Improvement
of line trip criterion of power system security and stability
control equipment[J]. Southern Power System Technology,
2009, 3(3): 74-76.

JiEA, WG, BT A R 1 TG R Bk ) 9
a1, WS RS H3hk, 2008, 32(3): 33-35, 65.

FANG Yongjie, XU Haibo. A new method of identifying
non-fault line tripping based on local electrical
measurements[J]. Automation of Electric Power Systems,
2008, 32(3): 33-35, 65.

BtEsE, WREER, BRI, 5. HFm AT e R 4 5)
YBR[ Eﬁﬁ%éﬁ F 31k, 2008, 32(22): 36-40.
YANG Dexian, CHEN Deshu, CHEN Wei, et al. Dynamic
physical model of 1000kV UHV AC transmission

system[J]. Automation of Electric Power Systems, 2008,
32(22): 36-40.

A, AR, B, G M e RE AR
S B W e A 0 ) B ST D R AR SR,

2014, 42(11): 73-78.

DONG Xijian, LI

[30]

Desheng, LI Huijun, et al
Improvement of line fault trip criterion of power system
security and stability control equipment[J]. Power System
Protection and Control, 2014, 42(11): 73-78.

IRIFIE, FEW], By, 55, R 2 e i w b i
FIHEAE RS R AT AL T NI (0], s R GRS
4, 2015, 43(23): 148-153.

XU Haibo, LI Xueming, YAN Yunsong, et al. Application

[31]

of stability control device fault tripping criterion in UHV
AC grid[J]. Power System Protection and Control, 2015,
43(23): 148-153.

WS HEA: 2018-12-03;
fEE B

Tk (1986—), F, @fE4H, TAF, L2HL
B AW F w2 FEIEH); E-mail: xiahaifeng@sgepri.
sgec.com.cn

X—K (1981—), F, AL+, SRIAENR, T2HRTH
#) A W) R Gk AR b 2 e T dx 4,

FAE182), F, At, AL, EEHRH
©) A W) A G s A8 AT

{&El HHF: 2019-03-18

(Gt BHewr)



	DOI: 10.19783/j.cnki.pspc.181504 
	稳定控制装置特高压交流线路无故障跳闸判据的改进 
	Improvement of non-fault UHV AC line trip criterion in power system stability control equipment 



