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Research on the system protection for enhancing the accommodation and transmission of
large scale wind power
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(1. Electric Power Research Institute, Gansu Electric Power Corporation, Lanzhou 730050, China; 2. Wind Power Technology
Center, Gansu Electric Power Corporation, Lanzhou 730050, China; 3. Tsinghua University, Beijing 100086, China)

Abstract: A novel integrated protection and control method for power lines connecting with large scale wind power is
presented to improve Jiuquan wind power accommodation and delivery from the system viewpoint. The criteria based on
statistics analysis of power flow fluctuation and identification of power transfer using local information are proposed to
identify a heavy loading power line with a fault under wind power flow fluctuation, determine that the fault line is tripped
by protection operation, and the power flow is transferred from the fault line to sound lines, which will lead to over load
in sound lines. The potential loading capability of lines will be exploited under safety prerequisite with adaptive over load
protection. Emergency control is used together to curtail wind power according to field conditions, and eliminate over
loading in sound lines in replacement of tripping these lines, which will prevent cascading failure of grid. Based on the
theory and simulation studies, protection devices are implemented and commissioned in the field and the correctness of
the proposed system protection scheme is verified.
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Fig. 1 Typical structure of wind power farm
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Table 1 Test results of internal and external faults

I H iR
X Py b CIECS R
X A AEEA T
T s 1 e Gy
/Nt CIEAY A
ENEESEET T A LA
AN [ e L e A LA
ARGk AEEA T
P v e CIEA R
E2 -7y CIEA R
TR I g AEEA T

UL B 3o A ) ) il s CIEA R

400 B —

kv

0 0.416 67 0.833 33 1.25

1.666 67 2.08333 2.5

B 4 1L 50%48k A tHKA MBS IR
Fig. 4 Test diagram of permanent fault of phase A to ground
at 50% of transmission line BU-DUN |

EIRREG A5 KRR W] A AR AR G TR AR



_46- CE R R R EEL

uh 2 USRI AT FE IR ARG, BES PR X
LRI TE 1R ] 5E4E

6 it

MR T 0 T LR KR ) T Aok, KU
USRI ARG, B K. mfRd. g
PRESAERS R, HLE W AT I B Ry e A
HIEE I, s AT AR T 28 T I AR KBk bk o

FEHE T b A AR SR 5 1 o R Gl
G ST i U7 %, Wi T R G R RER LAY,
AR A SN HR R 330 kv
AT AR R S I 3K F A T TR )
WAL, AR R R R A R DA St
DIBRJE A5 R, A2 it mld W i A A et B Aoy P L 52 Jit
Blo b TAEDRIIE R Ge A A0 € RS TR F AR
A, IR A ) AT R, TR
ST T B MR S N R), SEBLAT RE A4 R L E
A BA I I, SSRGS SRS . AR AT
FEA REUEN B L 2 R B A AR TR A BRI U5
456 BIE N RS oA 2 3R ) i T ZL,
H TG N SO I G ORI R, SR A L 2
DT RE ST AE, AT g KR B HLE 3 P ] S R A
HixgES) .

5% 3k
(1] e N RS [ 55 e, RE U & e f & AT 3 vk &l

(2014-2020 4)[R]. Jbxi: 2014.

The State Council of the people's Republic of China.

Energy development strategic

(2014-2020)[R]. Beijing: 2014.

(2] HExRGEHR. FEAEHAE[2015] 82 5 &ALy 2015 4F

JE BT R Al AT % TAR (KB AN[R]. AE 3L 2015,

The National Energy Bureau. The national new energy

action plan

[2015] 82 The notice on wind power consumption related
works in 2015[R]. Beijing: 2015.

(3] FAKP, IR, g, 4% ek i A T LT
hIRIE )] ) RGO 545, 2014, 42(5): 12-16.

DONG Yongping, HE Shien, LIU Jun, et al. Wind power
consumption problem in the view of low carbon power[J].
Power System Protection and Control, 2014, 42(5):
12-16.

(4] FOBM, M, i, S5 BN S Ak AR
= RIIGE[N]. W RGO 5, 2013, 41(2): 19-25.
DONG Xinzhou, CAO Runbin, WANG Bin, et al. India
blackout and three functions of protective relay[J]. Power
System Protection and Control, 2013, 41(2): 19-25.

[5] LACHS W R. A new horizon for system protection
systems schemes[J]. [IEEE Power Engineering Review,
2002, 22(11): 59.

(6] (I tHRE, FEOFTI. R KL i R Ji A 2 B S 0k
W] BAORFRYHEH, 2012, 40(1): 131-137, 144.
HE Shien, DONG Xinzhou. Cause analysis on large-scale
wind turbine tripping and its countermeasures[J]. Power
System Protection and Control, 2012, 40(1): 131-137, 144.

(7] S, WM, 20, 55 BUCR RS RUA %Ok
POTEN]. ARG 5EE, 2014, 42(5): 21-25.
DONG Xinzhou, CAO Runbin, CUI Liu, et al. Integrated
backup protection scheme in modern power system[J].
Power System Protection and Control, 2014, 42(5):
21-25.

(8] UM, HFIM, L%, S5 BRI RS
PSRBT ). ol BBk, 2014, 34(5): 149-155.
CAO Runbin, DONG Xinzhou, WANG Bin, et al.
Implementation of digital integrated protection and
control system[J]. Electric Power Automation Equipment,
2014, 34(5): 149-155.

Yr¥s HEA: 2015-06-10
{E& T

BER (1968-), B, ¥+, HARIELF, ANEdLH
F Rk BAR IEAT Y 7 BB E B T A,

T8 (1961-), B, i+, EHRAIEF, T EHR
FEha N R a Ry, THARRTMNEF. E-mail
hofstadter2003@sina.com.cn

(R4 Beir)



