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Research of wind power tower warning model based on quadratic curve exponential smoothing method

WU Chun-ming, LIN Huan
(College of Information Engineering, Northeast Dianli University, Jilin 132012, China)

Abstract: When the quadratic curve exponential smoothing method is used in the prediction, the predicted results are not accurate if
the smoothing coefficient is selected just by artificial experience. Aiming at the practical problems in wind farm monitoring and early
warning, this paper proposes to narrow the smoothing coefficient selection range and get quadratic curve exponential smoothing
method of the optimal smoothing coefficient, establishes the tower settlement early-warning model, and forecasts the settlement
degrees of wind turbine tower through this warning model. The quadratic curve exponential smoothing method after improving
smooth coefficient has obvious optimization in the prediction of smoothness and reliability, so as to more accurately predict potential
dangers caused by abnormal data.
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Fig. 2 Exponential smoothing forecast figure of unimproved

smooth coefficient

2.30
—— FNE
-——- W
——m RIS
o SHERTHEBG
225+ < Tl
E
X
b4
220t
2.15

26 4I0 6I0 8I0 160 120
Hpi g
B 3 Mt TR R M ERIE TN E
Fig. 3 Exponential smoothing forecast figure after improving

smoothing coefficient



_84- CE R R R EEL

=1 TR R YRR TR

Table 1 Exponential smoothing prediction after improving 2 .
smoothing coefficient 2180+ - B Z%Eﬁ@ﬁi
REEE s o2 RN - . D oems
2.176 3 2.17741 2.178 53 2.179 64 2.176 01 £ 2D :
2.1752 2.175 86 2.176 66 2.177 56 2.175 02 % 2170k
2.174 8 2.17512 2.175 58 2.176 17 2.174 75
2.174 4 2.174 62 2.17491 217529  2.174 40 2es
2.174 04 2.174 21 2.174 42 2.174 68 2.174 04
2.173 64 2.173 81 217399 217420  2.17362 2055 s 6 5?% io 2 64 6 68 70
2.173 24 2.173 41 2.173 59 2.173 77 2.173 21 R
217284 217301 217318 217336 2.17280 5 B RMERIE BTN A KE
2.172 34 2.172 54 217273 217292 2.17229 Fig. 5 Enlarged exponential smoothing forecast figure after
2.172 04 2.172 19 2.17235 217252 2.17200 improving smoothing coefficient
sz ama ams ams amp  COECRRRRE KA
2.1712 2.171 26 2.171 36 2.171 47 2.171 18 @E*MEEL, %Bﬁjk%%ﬁﬁg%ﬁté&%o
2.170 8 2.170 94 2.171 06 2.17119 2.170 78 é%il_ﬁk
2.170 4 2.170 56 2.170 71 2.17085  2.17036 [1] Wi, skEE, FE0H, 45 XAk H RGOS N TIFD
2.17 217017 217033 217049 216995 FHSWHE AR LR (GESOI]. HLEARZR, 2013, 28(4):
2.169 6 2.169 77 2.169 94 2.170 10 2.169 55 261-271.
2.1692 2.16937 216954 216971  2.16915 HANG Jun, ZHANG Jian-zhong, CHENG Ming, et al.
21688 2.168 97 216914 216931 2.16876 An overview of condition monitoring and fault diagnostic
2.1684 216857 216874 216891 216836 for wind energy conversion system (English)[J].
2905 - Transactions of China Electrotechnical Society, 2013,
22001 © . ) . U 28(4):261-271.
aost e - SpREea (2] ORI, R, P, %5 RIS
21900 e TR 1 LHIFRAE VL], W TR, 2010, 25(5): 162-169.
ﬁi 2:12; e | MI Zeng-giang, SU Xun-wen, YANG Qi-xun, et al.
= el Multi-machine representation method for dynamic
21701k equivalent model of wind farms[J]. Transactions of China
2165t © Electrotechnical Society, 2010, 25(5): 162-169.
2060 e (3] WPT. M RS0 h iR R B (0] T A
g K, 2013, 28(5): 1-14.
4 R B RMAEECE RTINS AR CHEN Zhe. Wind power in electrical distribution systems
Fig. 4 Enlarged exponential smoothing forecast figure of (English)[J]. Transactions of China Electrotechnical
unimproved smooth coefficient Society, 2013, 28(5): 1-14.
4 LEip (4] XISZBH, REHE, G4 R, R R D) P R 72 7y

MWFFEI]. B R 545, 2013, 41(12): 65-70.
LIU Li-yang, WU Jun-ji, MENG Shao-liang. Research

on error distribution of shortterm wind power

SO AR RO U I — R LA SO
B T 2l PR BT AR JO6s A T I 1 1
T, EHA RO TR

M XA LZ TE 2 (07 7 A S XcHia ¥) Matlab
UEYE SRR EES G ] S Sul AT Y=g

prediction[J]. Power System Protection and Control,
2013, 41(12): 65-70.
(5] ARAEDL, M, TV, S5 WIpACEHLALH DL AL



Brn], 55 BT R ERAREC IR XA B TSR 5

-85 -

(6]

(7]

(8]

[9]

(10]

(11]

PN, $Rsh Sebds, 2008, 27(3): 120-122.

Z0OU Rong-gui, JIANG Dong-xiang, HUANG Qian, et al.

Fault analysis for wind turbine[J]. Journal of Vibration
and Shock, 2008, 27(3): 120-122.

FFEE, WITOT, W XU A T A e E - A
R AR R T FEVE TP RN I (). B RGER
¥, 2012, 40(12): 1-7.

QI Xue-wen, XIE Kai-gui,

smoothing model for wind speed distribution forecast

HU Bo. Exponential
and its application in electrical distribution network[J].
Power System Protection and Control, 2012, 40(12): 1-7.
RIS, KM, BRES, AF. T ISATHE A X AL
HEBTTILD] B RGRY S, 2010, 38(9):
50-54.

SU Xun-wen, MI Zeng-qiang, CHEN Ying-jin, et al.
Method for modeling wind turbines based on operating
data[J]. Power System Protection and Control, 2010,
38(9): 50-54.

BN FCS H i ReAR s I B0s AL PTVED). A%
RERSHIAR, 2002, 21(6): 30-32.

KUANG Xiao-lei. Method of processing data for
intelligent in FCS[J].
Technology, 2002, 21(6): 30-32.
U, GEERIE. FREORTE BT 1 (0 I s A AR T ).
G 5K, 2011, 12(24): 4-7.

Y, R GETHERT SR M. dent BREEH R
#t, 2001.

Sensors Journal of Sensor

fiAk, 2005

(12]

[13]

[14]

[15]

SO, BN SRECH S ECS VE R BT[]
VLR RS 24 HAREFAR, 2005, 4(3): 317-318.

JIN Xu-xing, SHENG Kui-chuan. Study on choosing
cofficent of exponential smoothing and initial value[J].
Journal of Jiangnan University: Natural Science Edition,
2005, 4(3): 317-318.

AL, FRECF I P R BRI ). b
KEF2ER, 2006, 27(6): 558-561.

WANG Chang-jiang. Selection of smoothing coefficient
via exponential smoothing algorithm[J]. Journal of North
University, 2006, 27(6): 558-561.

AR . W e FRECT I R BRI A, vE B
T K2244], 2000, 16(3): 313-315

XIONG Guo-jiang. A study of the optimal method for the
exponential smooth method[J]. of Xi’an
Polytechnic University, 2000, 16(3): 313-315.

R, BATRECT I TN 5 LN ). RS
FI2EHR, 2008, 17(2): 151-155.

WU De-hui. Dynamic exponential smoothing prediction

Journal

method and its applications[J]. Journal of System &
Management, 2008, 17(2): 151-155.

g5 HEA: 2013-08-02;

& HHF: 2013-09-27

1EEEN:

SRAEA (1966-) , K, AlEin, #dt, AMEAEFIR,

MFBAZ HA G FIE S HF TAE;

.

R (1989-) , Jo, AFRA, ARG @A RABAEH
E-mail: yimizangyue@163.com



