R0 & AA a0k

Automation of Electric Power Systems

DOI: 10.7500/AEPS20140321006

Vol.39 No.4 Feb.25,2015

T 5 75 T T 0 b R B S X 75 B 0 S [ 43 A

#oowt, ROFY, RLE, RS, KEE, x|
(L. R A B R R RSB« JLsc 1000455
2. [E15¢ L 6 LD B3 1 07 LT S TR BRI el AT B W] LT 1000455

3. 4du i ) KA AR S i TR 2R, WAL RE T 0710035 4. FE AL A R & B il e, Jbatii 100053)

WE: DM e MEREAGERRNEIA S ERN FRARNFIE, EER B AL FHFRRE
RBEASHERCGILERRDERDAMEEF G PR, A THERAET BT RN G A%
AHBRA RV AED AR S ERBEREXN ANRE LR BTSSR AMEEE )
ZARMY R I RBBRG IS T X FHRAABERCLERRX W LS FE-8 & X HEHE K,
HEIG Ryt LR TR LA, St RARE RN e R B R IH 7 X FRHG LD

B EZHEHRAFHS MR E RN LT ZERRAZL—, RE.SEEEFEAGEA

EO AT T 5 ARIE,

KBEWR: RAKXE; FERAMEES; S EBF; R F-8EIHLE

0 3l&

TRHLAEE IR R 7E ] B TR R R A T RS &
ST TR R PR A ST IR A Z BRI
F1 B SR GEUR A A3 A v R R B R R T L
A GEIE B AN AR, TR T R
B 1) S I A o T /N IF N S TS T A TR S P e
B, B KR HLA A B e KR SRR T AN
&3 Ty AR R RIS IR H B A o o

2011 AFE LIk, PH G H o A b H R Bl 22 & A £
AL RIS X R AL 3 B 0 P = i, X 5 1R Tk N T
PARFSER T B X KU AL 2 AR R B Y R e
M S R R BE Y, M AT & TR % — ik
PRSI T T R IR X HEL ML 4L v R R B TR (1] R
R 5T i 157 B8 76 S 0B 42 19 L X0 48 3 0 gk v DA B
B, Huar,. A MR @w E®T P-v ih& s
AR M2 B A8 AT o B 3k U R 6 T A T 4
24 XU AL S g 32 30 8 AT A PR R B8 FL 2 2 A
SO LA AR B R A R RN, SCik[ 133
T P-V & M i 58 T KA XL T 4R &R 5 1) i
SHERBEIILN, AW, b FARZEF LT
AMERR (SVO) &6 07 X #  P-V il 09 8h 5%
i), 07 JF 366 T # A P-V il 2 50 B0 ) | R 0 B 5 9 AT
S L i Ao XU R O ) S 0l R Y — S SR S . G
PR S L AT %o JXUREL 8 190 = 5 10 A B i 3= 2 4 P e

BKAE B . 2014-03-21; ¥4 w@ B . 2014-07-13.

ALK 37 7 35 1) [ 2 e 45 3 CAVCO) SR mg
I SR A A = R SR RR B e ez X
XU 37 TC Ty 15 4 15 1l 5 W 1) AT R0 RIS A4S B, X T
REAIER ML 1 XU B X Sl B R

ARCHT 2012 4545 « 147 KAL XL E RS
W 0T e A e XU H ML 2L e F R G A X
S BTAIESE H AT XU S i 1k D AME R S T2 R A
8 IG5 il 7 2R 3R 48 6 ) Yy R W e R 0 1Y Y
Ml s BEAH 3BT T 3 S 5y 25 0 T A0 22 458 i) 5 & 52 i 119
JRRASE R L BL A R FE R 5 T 4 TR 2 ML B, I R L
AT B IIRER PSS/E A5 & P T FHi
A i R

1 UL &R 3t X & FE I B 90 S5 51 43 4

1.1 MZREHHEER

kb T TR b X R v ] LR g R RIS i XL L AR
RO, WE 2012 4F 5 H iz IX 23 JE R 3 3
iR H 2 336 MW, 45 XU 37 43 i 52 4 bR 42 A
TR ZEE RN L2 XL IE BB 3 220 KV BEZR . Ji U
Hi DX HL PR 5] 1 BROR .

ZAHICE RS B A WA RS — 2 AL 1
WS GE T 220 kV BRI LR 4 TR 500 kV AR HL b
P H 750 MVA FA RS AR EM; 2R
Bt N TCATART B far F1[] 20 U 1% 45
1.2 “5« 14" EHITE

AT S ERAUFI I TR AR R B 4y
K 542 MW ,353 MW Fl 410 MW , 24~ ik 5 il [X.

http://www.aeps-info.com 19



2015, 39(4)

il
] | kuso0 kv
)
TiVH220 KV EF£(545.8 MW) 9@ —[100.5 MW]

|

JulesR
i ! - mosvWE
- FERIE
Tk
¥% 1100.5 MW] 5216220 KVEFEE(847.5 MW)
-
5t . Ik
k.
N #220 kVEFZ (740 MW)
| [
) [ 150 MW [93.5 MW
Ny e | gL R
99 MW Rl
e 49.5 MW [199.5 MW [ 49.5 MW
BRI %l R [

B 1“5 - 147 E A ik R i X R R L
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Chabei during the accident
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Analysis on High-voltage Trip-off Causation of Dense Wind Power Areas Considering Impact of

Dynamic Reactive Power Control

XIE Huan'*®, WU Tao'?, ZHAO Yaqing®, LAN Haibo', LIU Haitao*, LIU Hui'
(1. Electric Power Research Institute, State Grid Jibei Electric Power Company Limited, Beijing 100045, China;
2. State Grid Key Laboratory of Source-Grid Coordinated Operation Simulation and Analysis,
State Grid Jibei Electric Power Company Limited, Beijing 100045, China;
3. School of Electrical and Electronic Engineering, North China Electric Power University, Baoding 071003, China;
4. Dispatching Center, State Grid Jibei Electric Power Company Limited, Beijing 100053, China)

Abstract: The typical characteristics of a certain high-voltage trip-off accident of wind turbines that does happen in a power
system are reviewed. It is concluded that in learning about the root cause of the accident, we need to give careful consideration
of the impact of dynamic reactive compensation control. Based on a simple equivalent system, the reactive power-voltage
sensitivity expression considering the influence of constant reactive power control of inductive branch in dense wind power areas
is derived. It is proved in principle that constant reactive power control on the inductive branch adopted by a static reactive
compensator will cause an increase in reactive power-voltage sensitivity. And the growth rate depends on the initial value of the
inductive branch. Further, it is pointed out that the increase in reactive power-voltage sensitivity due to constant reactive power
control on the inductive branch is one of the main causes that leads to the “5 « 14” high-voltage trip-off accident. Finally, the

typical case of an actual system is verified by simulation.
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