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Fig. 1 Flow chart of running condition
parameter prediction
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Table 1 Time series of rotor speed of a wind
turbine generator system

W Bk W Fdk/ | EE/ | fk
Zl (remin"D||Z (remin " D||Z (remin D% (r+min 1)
1 1104.6 {16 1105.0 |31 1 115.2 |46 1101.1
2 1103.9 {17 1080.9 |32 1117.0 |47 1 255.8
3 1109.9 |18 1081.8 |33 1115.2 |48 1169.0
4 1101.3 19 1114.3 |34 1100.3 |49 1254.9
5 1081.5 |20 1107.7 |35 1097.3 |50 1 255.8
6 1078.1 |21 1079.2 |36 1094.6 |51 1167.6
7 1086.5 |[22 1065.8 |37 1079.2 |52 1172.6
8 1086.4 |23 1107.7 |38 1089.4 |53 1152.1
9 1073.7 |24 1073.3 |39 1077.9 |54 1163.0
10 1089.8 |25 1070.0 |40 1098.4 |55 1128.5
11 1106.2 |26 1063.7 |41 1106.6 |56 1103.9
12 1097.7 |27 1062.1 |42 1111.8 |57 1 089.4
13 1107.3 |28 1068.9 |43 1104.4 |58 1072.7
14 1124.8 |29 1080.7 |44 1108.5 |59 1097.1
15 1107.7 |30 1082.0 |45 1099.8 |60 1096.5




2012, 36(9)

® » £

i

X, Rl AL A RS Al A5 1] B A 51 X B
JCER IS 2,14,23,34,47,59 I Z Y 5% 7 X
MICER 70 LS5 7.15,26,32, 42, 54 I 20 (Y 5% 2
X W Iu 2 or B S 4 5. 12, 21, 36, 41, 56 I ZI /Y

ek

X,={1103.9,1124.8,1107.7,1 100. 3,1 255. 8,
1097.1}

X,={1086.5,1107.7,1063.7,1117.0,1 111.8,
1163.0}

X,;={1081.5,1097.7,1079.2,1 094.6,1 106. 6,
1103.9}

MDD X X o X s X AT 22 0h 55 1k
A P75 F0 5 B B RS X X X
X, ={1131.6,1137.1,1139.85,1 151.1,
1176.45,1 097. 1}
X, =1{1108.3,1112.6,1 113.9,1 130. 6,
1137.4,1163.0}
X' =1{1093.9,1096.4,1096.1,1 101.7,
1105.3,1103.9}
3)HENT e HL ML S ) Al A ) B K e, 0 A8E A
TR — B 20 1 & H LS
O ARPE 15 AL 16) 43 BT 3 AL mifE 5
P B A S PR AEL B R B DGR B . DL X X s X
B Sy i A A 30 04 5000 5 552 B AR 8 K €8 SC TR 2 43 33
9 0.902,0.916,0. 823, H I B {H fx K &5 5 10,
VERESS 2 ALVE N U U7 %8, Wl 2 iR .

1700
1 600
1500
1 400
1300
1200

1100
1 000
0

Zil’ﬂm%ﬁ/(rmin'l)

50
&4 7H [ /min
— HSAH; ——— WE

100 150

B2 ZEYEEBDMNEERER
Fig.2 Comparison of predicted and measured
rotor speed values

P TRVRE 8977 3 2350045 2 KU HILZL HAb s 170K 25
SR BONAE . B 3L 4 4350 BT ST i FE S )
B ¢ (2 A5 TR0 1A 1 A B 7 L 38 A v ML SR A TS
IRIER

32

4 @ 4«
g
ﬁ(
=
S
=
Z
&
iz
0 50 100 150
&4 I ) /min
— FLSH; ——— P

B3 ERFEHAREMUMNELERLEER
Fig. 3 Comparison of predicted and measured
temperature of box bearing

50 100 150
iz 1 7 A /min
— HSE; ——— HE

B4 ZENGEABREMUMNELERLEER
Fig. 4 Comparison of predicted and measured
temperature of generator winding

2 H0H T BN B3z 17 2800 P AR X R 22
Al g RAARS 1R 22
R2 ETRSSETNNFHAMREMERATRE

Table 2 Mean relative errors and maximal relative errors
of predictions for running condition data
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Table 3 Mean relative errors and maximal relative errors
of predictions by different prediction models
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Non-equidistant Grey Prediction on Running Condition Parameters of a Wind Turbine Generator System

LI Hui', L1 Xuewei', HU Yaogang®, YANG Chao', ZHAO Bin'
(1. State Key Laboratory of Power Transmission Equipments & System Security and New Technology,
Chongqing University, Chongqing 400044, China;
2. Hengyang Electricity Power Bureau, Hunan Electric Power Company, Hengyang 421001, China)

Abstract: To realize fault prediction and intelligent condition maintenance for wind turbine generator system (WTGS), a non-
equidistant grey prediction of the operating condition parameters is investigated. Firstly, the distinction of the indicating trends
and variable rules of the historical data based on different time intervals is considered, by extracting the multi-group unequal
interval time sequence from the monitored data and using the average weakening buffer algorithm, a non-equidistant grey
prediction model GM (1, 1) of the selected data time sequences is established, respectively. Secondly, by introducing the
concept of relational degree, the prediction result with the maximal relational degree is selected by comparing with the actual
measured values. In addition, the operating condition parameters of the rotor speed and the temperatures of main components of
a 850 kW variable speed constant frequency WTGS are forecasted by the proposed model. Finally, the rotor speed of a 2 MW
WTGS is used to forecast and the prediction results are compared with that of back propagation (BP) neural network and
support vector machine (SVM) methods, the results show that the prediction results by the non-equidistant grey model has a
higher accuracy.
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