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Fig.1 ARIMA-SVM combination model forecasting process
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Fig.3 Operating parameter values ACF and PACF graphs
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Fig. 4 Comparison of prediction results
3.3 ASFEBTN
THE ARTMA KRS B0 8 5% 2 L O 0 5% 22 JF
B h, AT IH— Al B R A O

h/ =Y 714/ 9
A, BRI sy, JSRIE L,y H .
P = N = N (52 )N, 0

L max L min
A e R B 5 N s N o 20900 81— B X
[ 1) e A AE e ZME BUE R L — 15 15 2~
G399 R R AR B 1 B KM A /ML

XF SVM #8884 2 H ik 47 348 . 15 3 A8 U R FE
FISF-2 6 ff OB ST R 80 ¢ AN S8 g 400l h
c=38.2=0.06 fl c=68,g=0.18, FZSEICLA

SVM #5274 — 1k J5 45 5] 150 00 % 22 18, h =X (8)
A5 BN 20 G AR TN A, T 25 SR DL IR 4,
34 WMHMRDH

X ARIMA-SVM 4 & B8 FT ARIMA 5
TR XGT 25 3 BIL A 32 47 B4 A il e 4005 R (B )
KA A R FUN i AR T ARIMA 2 5
SEBRAE Y S5 TR, JE AR5 SRR (E A AR Ak
— B, LA SVM AR AR 1 S0 R 22, B
T AR FUNAG B, 12 ] SVM BRI XS ARIMA
5 Y I R HE AT R B 2 TN Ak B 3R O o A S
i) Al S5 e R T A 2 S il ML 4L A T B v g R
LM RRAE )

& 5 4 ARIMA-SVM, ARIMA F 15 i i {4
H5hrE R 2N, BB 5 A, ARIMA-SVM
20 A5 B i A5 T (E 5 52 B A DR 22 8 B OF
G AR 1L 0T LR B AL A R R T AR A T
ARIMA 5, H SVM X497 4 08 ) 16 1E %R
R T

—— ARIMAIRZ({E -+ ARIMA-SVMIRZE
1

0‘
z -1
=4
o -2
@—3
4
-5
2345678910 23456780910
S KRS

(a) BEIREFE
B 5 REXLE

Fig.5 Error comparison figure
x1 BREER . FTHARFNERBNERRENLT

Tab.1 Model prediction results error comparison

(b) I

of the energy consumption and average load
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fEREAEE  4.848 4916 400  6.840  4.860 582 12. 582
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Tab. 2 Statistics of prediction results
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Operation Trend Prediction of Cascade Pumping Stations

Based on ARIMA-SVM Method
XU Cun-dong'** ,WANG Xin"*, TIAN Jun-jiao'*,LIU Zi-jin"*",
ZHAO Zhi-hong'* ,CHEN Jia-hao'*,HU Xiao-meng'"*

(1. School of Water Conservancy, North China University of Water Resources and Electric Power, Zhengzhou 450046,
China; 2. Key Laboratory for Technology in Rural Water Management of Zhejiang Province, Hangzhou 310018,
China;3. Henan Provincial Hydraulic Structure Safety Engineering Research Center, Zhengzhou 450046, China)

Abstract: Aiming at the problems of difficult modeling, low prediction accuracy and poor adaptability of the operation
trend prediction of cascade pumping station units under the process of multi-factor participation, this study took Yanhua-
nding Yellow River Project in Ningxia as the research object, introduced the time series analysis method, and put forward
the operation trend prediction method of pumping station units based on ARIMA and SVM combination model. The ener-
gy consumption and average load in the operation technical parameters of the unit were selected as the test samples. The

ARIMA model was used to linearly fit the processed data, and the SVM model was used to predict the residual error to

compensate for the nonlinear change in the operation of the unit. The prediction results of the combination model were

obtained by combining the two prediction results. The results show that the optimal models are ARIMA ( 1,1,3 ) and

ARIMA ( 2,1,1 ), and the optimal parameters of SVM model are c=38, g=0.06 and c =68, g=0. 18, respectively.

The goodness of fit of the combined model for the test samples were 0. 999 2 and 0. 998 4, Ryyse were 1. 67X 10 ° and

3.9X10 *, the Myap: were 0.036 1 % and 0.074 7 %, indicating that the combined model has high accuracy and good

effect in predicting the operation trend of pumping stations. ARIMA-SVM combination model can provide a theoretical
basis for the optimization and upgrading of pumping station unit operation condition monitoring system.

Key words: unit operation trend; time series; ARIMA-SVM; differential autoregressive moving average; combina-
tion model; prediction





