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Abstract: In order to accurately and objectively quantify the service status of the high—lift cascade
pumping station system, the Ningxia Yanhuan fixed—height cascade pumping station system was taken
as the research object. The ambiguity factors were quantified through the cloud theoretical model and
the indicator state was quantitatively described based on the cloud model digital characteristics, and an
index system for evaluating the service status of the pumping station was built. The standard cloud mo-
del of the comment layer and the cloud model of the membership level of the element layer were con-

structed. At the same time, the queuing theory was used to solve the index weights, and the compre-
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hensive evaluation of the service status of the pumping station system was rea-lized. The results show

that the comprehensive evaluation clouds of the service status of the pumping station system before and
after renovation are C,(0.626 4, 0.061 4, 0.016 8) and €,(0.842 1, 0.100 5, 0.012 6). In the "good

(V,)" state, the service status level after the transformation is in the "good (V)" state, verifying that

the evaluation results are in line with the actual situation. It can be seen that this method can provide a

useful reference for the evaluation of the service status of the cascade pumping station system or the

prediction of similar systems.

Key words: cascade pumping station ;cloud model ;service status;comprehensive evaluation;

membership

S RN ES i P AN T A s =
Z PRI T E P TR X B ARl T e K
JEl AR, R R RIR 4 B K R AR X X R
(285 2 8 L J% A 25 R B ) T AROMR 1) 9 30 1
FHE PR 52 DXl £ A 240 SRR K X3
A R AR K A B A F 9 7K 32 AR T b R 5
il A

[l P b 3 X 258 il 2 8 DA 480 T AR SE B
e, P46 )38 3 8 <7 4% 0% 25 o ) G 0 A 5
Tk RGHATRRL, 0T T 4% 925 ol A S I i
WrAabr, 5 PR R AT XS L, 1 RIS R S
SEBRE TRV A A T AR 2 R PR 0 A o B
TR T Al TR AL TR B 4R T E T A
uh RGE RN R G, 38 1 BB RAIE T R g Al
SEME MR R AL VEAG B AL TR I R R
5L R AL B SRR R (GA-PP ) 4% R 35 1T
TR bR 0 2 P 55 15 B A Oy 1) A 4 15 3
B EPRE , VAILAE AP 20k R G104 R
WA, RIS 5 ia AT MRS R R 4R T2
% G T LIBON RTINS 4 BT =
Y R BB R T 1 D0 A 2 3l 1 34 0 1y K ) %
TH.SARBU 27 Xof it B il 2% ok 42 1% R 455, 3 i
ff 72 295 F1 AR T X FROK HE TR BB 1 EL XS A3 AT,
FIE PRSI TR R A I, ik T 1 N2 A sh
RO, AR A ik ST LA 4 20% ~
50% ) RE 5.

KBEIFSE R ol TR A R S e i Rt T
B 15 5% XTI 0 R G RBCRASZE G VA A
BEAT TS TR 5 0 R A5 iR B 2 H LN
M, HA S 8 bR R A B BC S AR A
DYNE Sy &N R &S s it i ol ¥ KNl
EORIE AL, PR T AR M P — B A D7 2 S 8
X HIRABEAR S BOTTAS .

YT, SO S R B B B B R SR

R ACIRZS B2 ATl P, 2R BRI ol AR R B
LA 1995 AR HO T B 4N IR AN
PRI 32 T B, IR A5 DL M. 7 BE f 5
N T SR AN RE HE R 0 P A E e 2Rk
A S 5 2 TR 1 A AR ) R PR HE AR
ZGRE ZMEA S THA 2, MR R GRY
WAL A DR 26 B8t T 3 S . QIN 1 P 5 R
— T ] RO A S BGE SR, B T — R R
P37 RSO R AL 10 TR 4080 O s, 3% 1
X PG 23 ) A M e

2 AT, SR A2 TR R TR L 2245
BT B RAN B, F Wl 25 I 50 JBE 1 R 0B 32
Tt AL A5 3 T B A S, (ELAT T o A 7
£ PR A B TR A IR

ST YRS UL M v 4 R R A i R G IR A%
RASHEATE ARG, SO ABH T 5 8% TR & 4
TR K R G W LR, 7600 % e H 454y
RS S HR IR, LAz B HOR T A s T
TS I i IR AR S PPl 1 2R 2 Sl
TR 2 S 1 RS B S BRI S bR A 2 I
IR IR VEAN FE b7 % 22 5838 1728038 5 W 4 25, g 2
ERRIEMBRIE . 9K 5 R T HEBA B 0 E A5 AR AR,
AR AT (B R JH 396 1) 25 2 2B 2 0 58 4% T8 )2
AR 3 BT 5 B3 g S B 2 Y A o i
BNz, MO 25 AR L T 3 SR A5 AH B B 1T
5 5 AR TE TN 45 SR VR, ) ISR PR RSAS 1
LR AR R 27 0 1 5 3 X AT 45 S R AT A%
.38 3 SC R IFSY , B T R O 3 R G R AR S
TEAEER M R G BB 2527

1 =RE

1.1 REIFS
BT — Ff ABOR) K B0 SBER ST




St

=T

ETZRAMNBARERFRITRSGZETE

SR, FF T2 o A e s D) AR A AR
HHR(E,) 5 (En) BB (He) X 3 D BUFHHIE
ez AR, Horp B, e M E AL S Y 1Y
1B En S XA VR A 00 B2 2, B W PR A Y
BOMAREE ; He J& X I AN 8 18 B2 0, I BRFE AR 1)
1.2 REHESR

7o B (cloud generator, CG) ' 2 2 P48 br:
5 A bn AR R T, B AR s BEDL I AR
PERYTE IR PE. 1F ) 2= & A= 245 55 BB b H e
[ G HE A, 300 ] 2 A i S B AR AR DE it ) E
PR I 1 .

Ey

2 ETRBEBRRIEREREEE
2.1 RN
T 3 WLE MO VP 24 4 0 R 1 TR AR AR
&, T EHE— R H A BT A S bR R R
EFLGIA DT T A6 R LM S BRIE AT 5 % 5
T AR 1 RPN IR R ST R 5
MR IR A 25 K . SC ool 236 R G4 Wik A
ALY A AS TP 4 AT R G 1R
RAS T 1 5 o A5 JORZS 59 V) (22) LV, (8
%) V(14R) VL CBF) V(i) 305 AN 4548 R
RAE% T RAAER I RGPS 58 R 5 AR

Er—{EREI (LD DR AR B IR S AT BT MR R 2 0 4
@ e G BRHEATIRBURIE 5 B0, 46 5 3 7 S AR 45 £
B R KRR 0 4 ARG BEE REJZ . BFREAE
Fig.1 Cloud generator TEE B 2 R R G RBORSEAE TR A R
!
| mmmssmmenss |
T
v |
| gaz | | mwrrsw | [ wirsem | | smmrssx| | etmesge |
o [ e e | B e | i |2 L |4 Bl (|
L[| | i’ﬁq%%d? fe | & |k | R pc‘iﬁ.'ﬂfffﬁ‘%
BRI || | R | A | 2 I pas Kt ;‘ ML BL K K N RE
bz i I:I:j%%% g || M5 |1 q:%i“?*
Wi ||Way |\ W3 | Wy |Ws M, My M; M, X1 | Xo| X3 | Xy Z Zr | Z3 | Zy
B2 ki RGIRBARS VA F bR R R
Fig.2 Evaluation index system of service status of pumping station system
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Fig.3 Digital feature generation map of chembership
degree cloud
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Tab.1 Digital characteristic values of each index
cloud in system layer
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E, 0.87 0.87 0.79 0.85 0.62 0.69 0.57 0.64
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He 0.01 0.01 0.01 0.01 0.07 0.02 0.02 0.02
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Fig.4 Comprehensive evaluation result cloud map
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