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Transient stability control adapting to dominant weak section migration

MIAO Tian', ZHENG Chao®, MA Shiying?, LIU Guangi', KE Xianbo®, NIU Shuanbao’, SONG Yunting®
(1. North China Electric Power University (Baoding), Baoding 071003, China;
2. China Electric Power Research Institute, Beijing 100192, China;
3. Northwest Power Grid, Xi’an 710048, China)

Abstract: In order to adapt to complex scenario of the dynamic transfer of the dominant weak section which is
characterized of leading instability mode of the dominant generator cluster under the large disturbance impact of power
network, corresponding transient stability control strategy is needed. Based on the method such as identification of the
key branch in the weak AC section and distinguishing the stability according to the geometrical feature of the key
branch’s disturbed trajectory, aiming to the complex disturbance scenarios that the weak AC section with oscillation center
located will migrate after disturbed, a transient stability control strategy adapting to this scenario is proposed, which uses
the real-time disturbed electric quantities of the key branch as the information source. Simulation results got from the
HVDC and AC hybrid system verify the effectiveness of the control strategy.
This work is supported by National Natural Science Foundation of China (No. 51207143).
Key words: oscillation center; weak AC section migration; transient stability and control; key branch; disturbed trajectory;

geometrical features; control strategy

2= i b, AHARICL M SRRt B a2k, [
- I A7AE 22 i LR RUIAC L S Wi, HLARAE
B ) R L Aaxiadr, 2 E Rk MﬁiﬁﬁiﬁﬁMEEE%ﬁﬁazmﬁmw

JE . ALy A I EEAT AR, A B IXLGPTIORIE, B0 T B AR E AT
NARGHSRE, WRREL RG22 SR, EikG OB MEAI S SRE DT
HENK. N, BB IREESREM TS T, GRS ﬁ?£ﬁﬂm%%%y¢umuﬁ&
FERIRIWTSE, —ERE A TN RAART TR E el B OERAE,  SEOL T P P SEm g 4 ;
AU T, SCHR[OVET A SE 3 LRGSR HIRG H DR,

Ik, BEEAZEHWR MR R, AW T TBOVRARIISS, R TR

FENRKUL KR S 2R e, KPtshot @5k SCHRTTOTR I I el f)s BL T 45 15 i A7) 22

FRPEE PRI AT, fE7s TR 2 i e 2 L A e i

HEUH: BRAAAFLLTE (51207143) IPATRE R S R ZE A RRREAE s SCRER[T T T



_42- & & AEY D EH

ZHR T R R T O R PR S LA A, JF
P T T (RS TR O RS 2T
MRS B HIT I, SCER(12)48 7~ T Keshhdi T,
P Hh Lo B AT TSR DI« RE—2% 7 RRAIE
WLEE e 5 R RS e MR OCIEOC R, FFfe s T3
TR G BB SR e A SCHEk[13-14]
WHFST T FE T AHAT AR BAR 2 A4 70 52 2437 50 1 1)
A, & T A O R O T TR R 6 SRS
SCHR[1S1H - RR2R o AR g 1) 0 4, T8 Y
FaiT ¥, HAS Mgty 51777 AR
SRR [16] 27 T 2 % 99 g B} 28 401 26 22 1¥) 2K 20 fidt 41) )
P, P ST A R E Y K A R A SR

HET, FHSHFST 2 B X PR3 ThOa i A ) s—
ISR 5, REETHEIE 2 W59 W3 5c DL A&
1537 50 T RS S 1 e S i = T i S i 9 AT
s deah, ST T2 N RA CRIE AT
TSRS IRPN S, REEHIN G RSk e &R
FEHE R S i LUk o RS R A ik, AL
TESCHR[17-181 4t 1 O S U i, BAACOR
S Az J LR AR AR VR R A L, EEx
KB shphli T 4R HhoCvg s 32 s Wi A i &2
AT, PR T DA S SE N R A
A KLU 55 W T RS e 45 I SR, T R IR R
SN L o SR EE REa N NS i R = R TR
BT RS s R, I0E T 5 5h SRms A wobE o
1 R EIAS RIEEF B /7 iEER
1.1 ESEHTE A X %R A

TS T PR, B TS %
Ui BFER FR IR Uss U, I3 Uy, LA 22 6,
TR, )R Kshrhdi T, i
B I IAE SRR, Uy FREEEETE R 6
Fraa R sh AR, PO RIS 1 AR,
ML %) 7] R AL RSB B3 B,

Uy, . U, .
B = X, sin(6)) = X, sin(6;) (1)

TEFESSWTI H,  H AT ISR e PR A AN A
M. Hrp, FREMmER/ANIASH S H, BIE e i
h W55 AT UL S B A2 A B T R DR B S B . DS
PEA DB RS 1 AR B 58 H DI T S B A g B2 P
JEMEAEFFEE TR . W AR ZE Rl KN 8h 3T 72
70, Sk I AR L, )y —R@) PR, A
1 0 N AT S A DI ER 1 NRAEIIIN Z, n ki
ST P AS IR ST R, @ X N OB B S, R
b “0” RREERZIFTRRSBITE, eps eon e 0N

FIWE AT KB o (AT 2 U MR A7 22581
AU R RS E Y 30%

i=min{tlc’t20"”’tnc} (2)
-g1=uﬂéi>mﬂg&<o 3)
dr dr dr

|E/ - E/o| >&p,|Usy —Upgo 6y — 6i[0| > &g 4
1.2 BT R FHPEM O RYFZEFH A
S S I T 5 W T P R 1P e A G 58 I AT R
g, W BHITRRY, PR B ANNL 2 Oy
MFAIZE cope PR SRR LT AL,  FTRAE R
Gikae AU,
X (ST B S A, LT AR
HHRGRGETERIF R R AR, 2 .
oy (1) = F5[6, ()] =0 O]
(1) SCEAHBEAL T E-P i, Blonn>0, 47
F5"[0u(0)]<0, AR MR ;s A PUEA T T
VA Blow)<0, 45 F5"[0w(0)]>0, WIAHHLIZE M
B o RLE s o Y cop(0)F" [Sud(2)] <0 ARy M52,
t N ZRGUERF R ST
() SCHEAPULAL T BP0, B og()>0, 47
F5"[0u(O]>0, AR A Bk s AP T 1
PP Blow()<0, 77 F5"[0w(1)]<0, WIARPLIZE A
BZEe BIE, NN or(OF; [ou(@]1>0, ATHIER A
2, ¢ R RGRZHBIEE
(3) F5"[0w(0)]=0, ¢ %I N A 2 i AR I I 17
S A AU T Y R ) 45
N VESEATT ¢ I 20 50 B S A i M
ATHEHET Ne DN (Opcon) AL, LA (6) 7 2 I
AUEMPIE . X K6) Pk k5%, w3
T(T) o RFAYFE T S G S AR PIUIZE MY ) ) A 1
AT, FTEAE M, 472400 ¢ I 0k Cri>0, WIARER
R RAE, AHDI ARG REZE AR, RIR
wy (1) = F5[6, ()] = Clk6l§c () + By, () + 4, (6)
o, (1)
déy (1)

2 BT XEIRE HSEHmI EE T

DR AL R REYR 5 DAy 390 [ ) AR AR T
BT DL B 2SR, KA B I i A LA 2l
AN 2T, AFAER g LR TR o
S L R R i L R SN AT D RERE A IR LI, AL
() LI R IR A o

R I P B B e i R, ™ S o
s IR O R AU S 2 R 2 A

> &y,

= F10, (D]=2C,, (7



i B, %

3 NV 375 T TR A () 2 S AU 22 - 43 -

W2 X R R FALE R AR
g PR Wiy g, M ARGERELS
FRE N, e rh 2% S i P g B AT 22 B4 FL TR K
FCAb TR0 D AR T TS Wi D S R e R AR T
R R E Pl i, 2 A 3 1 58 i e o I
T UL, USRS, Wik b
HETN BRI 5 J0BT 70 A 35 50 25 A 2
JF L UG IR B4 o T g W, By
Wrid HBUER . O RRE L ARGE, ST
Y55 W T EA TSI, R KA AL S A
e

LA 55 W T Hh RS P o DA MG 553 110 O B S i iR
T3 VA RO S S R LA R AR T ik
D HER, 3R T S s W T AR 1A B A AR E S I
I e ARSI 1 R, BRI R PR

| WAL F =0, i=1 |

T

|

| b ey |

[ ot st S b CRR R

U3 L B
HES/ Y

REHIC2)-5(4)
pEREIES S

S By

QIRLEHT)) Ll

P

YA E BB
| Fen=1

1 &N F SE5E I B0 E 7518 T HI SR
Fig. 1 Transient stability control strategy adapting to

dominating weak section migration
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