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Fig.1 Testing system of wind farm outgoing transmission line protection
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Fig.2 System current and wind farm current
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Fig.3 System voltage and wind farm voltage



%48

A2y G KL AR Ak O AP S IR (D0 ——IXUrE 37 26 1 2 B DR A P RE 23 B 9

T 35 Hz /0 i K/ S0 Hz 010 1%, R
L R SR A P KU 3 L R R | i T RS R
Skl N = A1 2 L L o S B 0 s O

il 3 s | 36 2R 0 A = M JS | Crowbar
H % 5 AR H AT AR R N, BT LB B LR R
TR LI, KUHILATL it 2 JR 07 4C 5 17 2 T8 00 23R 14 58 i
HL B3 (R Bl S gl bl | HOXUAL 3 T R 04
5, KU 37 00 BB 28 K 1 2R Ge BT, PR okt JXU e 3 )
F R P R PR S P, R T A R
K = A A SRR AT I | R G T Tk Ak SR 2 R XU )
RELR | U JRUH 37 B 2 i R 2 B S AL AL RN 1 %
R AR 1) 2 i H B B L (AR /N HL R AR

JRUHEL 37500 fL 37 A XL 7 3 B 5 19 35 Hz 280,
i FEL 32 p R ) 50 Hz HL R 4% S0l LR
AR AN TR LB R 308 0 1) 5 IRy i #5351 T4
1) A B P BOAS PR
2.2 [XUFE3% 55 B R4

T XU 3 B 25 B AR AN — /N Tl e A &
G AR S %~10 % , 2415 H 42 1 K A 1 i i s
B, XU S I 4 LE 70 465 PHA A 45 o e 36 Hh 2 8 |
JAHA 37 32 728 R 45 A B XU HEL 3 D9 31 I 2 % 5 LA 1Y)
RHAT , 326 KT Z Ge Ml i A5 (B BBt i X 127 W 4%
T XU 3 27 R 2 ) P A B | XU S
T S BH BT AL 45 36 HH 2R I 5 XL 37 = A B R
FHPL, 2 S LT /N T IE e RS, b rE &
A B R B 2 EL IR B Sk IR ERL 3 A e R R
B FEZ o I IE 60 LRI A7 8 LB & /N ose

15 B ¢=0 B 207 KU 26 2R I L, R f b &
M BE L B WL AT TS = A R A ] &R
e e i, KR I O L 0, DA R AR G B 2R L R
wy S BELL FL R w, 20 BN 4 FIFE 5 s

4 | ZR G0 0 R R H I 2 R T R R A
T, 10 DR 3 0 e L 9 R R R i, (1A =M
FEL 9 I (AR 57 AHE 1) P R 90 R /N B R i 3 2 28
A5 5 ) R AR G A A DR R B 0 o P G T A
W 52 B FE S

K5 v RGeS R 3 0 B 2 r R 39 Sy e A

LOLLL
AR~

) L
-0.02 0

i1/kA

i»/kA
o

0.02 0.04 0.06 0.08 0.10 0.12
t/s

B4 REmiRSXEBHRR

Fig.4 System current and wind farm current
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Fig.5 System voltage and wind farm voltage
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Tab.1 Operating results of directional element

based on phasor fault component
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Tab.2 Operating results of positive-sequence
directional element
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Tab.3 Operating results of negative-sequence
directional element
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Tab.4 Operating results of zero-sequence
directional element
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Fig.6 Operating result of distance element
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Tab.5 Operating results of phase-selection
element based on symmetrical component
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Tab.6 Operating results of phase-selection
element based on differential phase current
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Hubei Power Grid peak load regulation considering wind power
transmitted by UHV network
ZHANG Zhifeng',XU Jian',YAN Bingke',QIN Yun',WANG Yong?,
WANG Wanqing?,SUN Yuanzhang'
(1. School of Electrical Engineering, Wuhan University, Wuhan 430072, China;
2. Hubei Electric Power Corporation, Wuhan 430077, China)

Abstract: Based on the load forecast with fuzzy period and the improved niche genetic algorithm,the peak
load regulation considering the wind power transmitted by UHV network in 2015’ wet season mode is
researched for Hubei Power Grid according to its power consumption. With the minimum power loss as its
goal and the unit ramp rate and system security as its constraints,an optimal dispatch model is established
and a peak load regulation scheme of Hubei Power Grid is planed for different proportions of wind power
transmitted by UHV network. Simulative result shows that,in case of wind power transmitted by UHV
network in 2015’ wet season mode,the peak load regulation ability of Hubei Power Grid is not sufficient
and the UHV network should take part in it. Compared with traditional ones,the proposed peak load
regulation scheme,on the premise of safe system operation,fully utilizes the peak load regulation capability
of thermal and pumped storage units and effectively reduces the net loss.
Key words: UHV power transmission; wind power; load characteristics; peak load regulation; optimal
dispatch; electric load management
T U
(L#% 5 W continued from page 5)
Impact of wind farm integration on relay protection(4):performance analysis
for wind farm outgoing transmission line protection
ZHANG Baohui', WANG Jin',YUAN Bo',HAO Zhiguo',HUANG Renmou’*, WANG Xiaoli'"

(1. School of Electrical Engineering,Xi’an Jiaotong University,Xi’an 710049, China;2. Hainan Power Grid
Corporation,,Haikou 570100, China;3. Dispatch Center of Ningxia Electric Power,Yinchuan 750001, China)
Abstract: The fault features of outgoing transmission line in DFIG-based wind farm with the capacity of
low-voltage ride-through are analyzed,which shows that,the bus voltage at wind farm side and the short
circuit current have same frequency only in the case of three-phase bolted fault while they are different in
other fault cases;because the weak power characteristic of wind farm makes its positive- and negative-
sequence impedance far greater than its zero-sequence impedance,the wind power short circuit current of
grounding fault is mainly the zero-sequence component,resulting in three nearly same phase-currents;the
direction element,distance element and phase-selection element at wind farm side operate incorrectly. The
operating performance of the outgoing transmission line protection is tested for a regional grid-connected
wind power and the experimental result shows that,the sensitivity of current differential protection reduces
and the operating performances of direction element,distance element and phase-selection element are severely

affected.
Key words: low-voltage ride-through; doubly-fed induction generator; wind farms; outgoing transmission

line; relay protection
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