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Comprehensive assessment of pump station operation based on genetic projection pursuit model
ZHOU Qr hui', FANG Guo hua', WU Xuewen', LIU Qin', SUN Hong bin’, WANG Y ong nian’

(1. H ohai University, N anj ing 210098, China; 2. Jiangsulrrigation Canal Management Of fice, Huai A n 223200, China)
Abstract: In order to unfold the comprehensive assessment of pump operation optimization more scientifically and reasonably, the
principal component analysis (PCA) was applied to the optimal selection of evaluation indexes. On the basis of constructing the
characteristic index set of pump operation optimization, the higlr dimensional data were projected onto the low- dimensional space
using the Genetic Projection Pursuit Model ( GA-PP) to determine the optimal projection direction. The projection index value
was obtained from the calculation of the optimal projection direction and linear projection of evaluation indexes, which can sy
thesize the virtues or defects degree of pump operation optimization and conduct a uniform evaluation, and further promote the
economical operation capacity of pump station and comprehensive level of united optimal operation of pumping station system. A
calculation example for the daily optimal operation of the No. 4 Hual an pumping station was conducted. T he results show ed
that the approach can avoid the artificial disturbance of traditional method in the weight value identification to the maximum ex
tent and the evaluation results of projection pursuit not only have low cost but also are suitable for practical operation.
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Fig. 1 Flowchart of solving the GA-PP Model
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Tab. 1 Pump operation optimization scheme and evaluation index
75 dEAT JHENL MR BT PR AR Bk
F WL Bk WHEUIR /b (%) FkW o B/ md

1 1.6227 3 3 16 73.09 11 750 2230 080.48
2 1.693 1 2 3 18  74.67 11 971 2225573. 64
3 1.694 9 2 4 18 74.72 11 980 2223 921.24
4 1.614 8 3 3 16 73.05 11 748 2230 683.12
5 1.6158 3 3 16 73.15 11 753 2229 055.20

VE: ARUGEAT N S% 20 12 AT IR ML R0 bt
(1) X 1 s brdEAb )5 v S5 VRO b 19 A1 G R O
WE( L2 2), DA SE VRO I 2 D91 2
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Tab.2 Correlation coefficient matrix

J5ki AT OJHENL WA dsfT o Py R B

MR U WIRE e Rk ik K

j\é,ﬂ— 1.000 - 0.997 0.623 0.997 0.97 0.997 - 0.960
g
#,{?HL - 0.997 1.000 - 0.612 — 1.000 - 0.999 — 1.000 0.960
WAL
i
i{lﬁ 0.623 - 0.612 1.000 0.612 0.628 0.632 - 0.74
IR

E{[‘% 0.997 — 1.000 0.612 1000 0.99 1.000 — 0.960

S

I Lj 0.997 -0.999 0.628 0999 1.000 1.000 - 0.971
pYES
ﬁiﬁ 0.997 - 1.000 0.632 1.000 1.000 1.000 - 0.9638
IS¥ii

= — 0960 0.90 - 0.744 - 0.960 - 0.971 - 0. %68 1. 000
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Tab.3 Eigenvalue and contribution rate and
accumulative contribution rate of principal component
S5 % SRR R TR ZE (%) BT DT E (%)
1 6.394 91.338 91. 338
2 0.571 8. 159 99. 497
3 0. 031 0. 446 99. 943
4 0. 004 0. 057 100. 000
5 1. 163E-16 . 661E- 15 100. 000
6 1. 220E- 17 1. 743E- 16 100. 000
7 - 3.351E-16 - 4.787E- 15 100. 000

(3) VAT T A BT, LR 40 TR B K
IR, 5 B BRI AT R PR R s
AT A GEAT B I DL R Rl O, AN A — 3 s
HRAZH A EHELT 0 7.
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Tab.4 principal com ponent loading matrix
ik Iﬁf%
SO ES 0. 994
AT IR 1] 0.991
(ER IRV € - 0.991
ATHLDR 0.991
MK R - 0.985
I U B 0. 708

Zx LR, RIS AT R T 5 3 — A o B DA R
HIHE bR ——HLALIZAT (T RE T 3 T3 200 5 8 AT I ) IE AT
PEFT LA Rt R R B PPN R b, e IR B AT
FAVPM AR, ZVT M PR bn R ILHT S AT 5 M e bs .
3.2 ABAEA

N A GA- PP VT AT HEAT VAL, 1 58K T 7
Zfr AR a0 1) () BHTIH AR EE( R 5) L R TAR A
(3) 2:0(6), W HEFa bR R 2, R )5 KA A ikt X(7)
ST R () i) A, 73 B KB HR PR B O 0 848 0, FAERE
Flaa’= (0. 4147, 0 0002, 0 6825, 0 0015, 0. 6019) . ! o
RAR(3) S5 WA & T RWMBHAL 2" (i), R WK 6. L)
27 (1) I 2 F KA R PR IR TR, %o 7 58 AT %5 4y 25, 4
77 g B RS, WL 2.

5
Tab.5 Normalized results of pump operation

optimization schem e index

JTE ATt nh TR ISAT I PR T
1 0.901 4 1.000 0 1.000 0 0.0240 0.991 4
2 0.022 5 1.000 0 0.0000 0.9701 0.038 8
3 0.000 0 0.000 0 0.000 0 1.0000 0.000 0
4 1.000 0 1.000 0 1.000 0 0.0000 1.000 0
5 0.987 5 1.000 0 1.000 0 0.0599 0.978 4

EAE Y e A R Y L P Y L P SN L i R T

* 988 + ok F B ®

6

Tab.6 Projection pursuit assessment of

pump operation optimization scheme

. EAT sk ﬂJrth*ﬁ IEATIN ) PR Wk % T&%
/737t LAURYN /h (%) / kW 7 (i)
1 1.6227 3 16 73.09 11750 1.6532
2 1.693 1 3 18 74.67 11971 0.034 3
3 1.6949 4 18 74.72 11980 0.001 5
4 1.6148 3 16 73.05 11748 1.699 3
5 1.6158 3 16 73.15 11753 1.6812
EEL

B U o Y ) N RNV S SN L o R S SN

2 .
Fig.2 Scatter diagram of scheme levet projection value
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