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Study of Auto Balanced Device for Beam Pumping
Units Powered by Wind — Solar— Battery Energy

Wei Hangxin, Wu Wei, Zhi Liguang, He Chong
710065, China)

Abstract: Aiming at the problem of the bad effect of the balanced device for beam pumping units, the auto balanced device powered by

(School of Mechanical Engineering, Xi’an ShiYou University, Xi'an

wind— solar— battery is designed. In this device, the counterweight is actuated by servo motor according to the condition of the oil well,
which realizes the best balance effect. Considering the disadvantage of energy consumption of the device, the power is supplied by the wind—
solar—battery energy, which makes the beam pump unit realize energy saving truly. Finally, the fuzzy PD controller is designed for the de-
vice. The experiment in laboratory takes ten hours. The device can decrease the balance index from 1. 61 to 1. 03. The power is supplied by

the solar battery in the daytime and by the storage battery at night. The output voltage is from 12V to 9. 3V at night, which shows the power

supplement system can satisfy the needs of the device.

Key words: pumping units; wind— solar— battery energy; balance; fuzzy logic; control

0 5|5F

i3 SR 3 38 4 T 90 %6 7% 2 ke 2 s i WL, R g RE
Ko T INBERE R PP M A A A BB AT, SR A
L BB T B T L G e S A i BT 5 )y S 3
WS- R R A T L 3 MR L T
NBE SRR . HARRES ST . PSR AR A,
BT e i S WL R A . A . B
T B R A RS T B RE T S i HLIA Bk 24T 1 3
PE A AT 3 R sk AR BE B ACR . X T LY
SEBR 0 2B . T RRCRAE % BUR R ESRSCR R . M
VR LR M B A PR RESE B ELIE 1A . O R S
A8 35 i 1L MM B 0 PR 2 i LR o o A 1T
T B P . s AR SO H RO I A 0 A i L 4
BT L HCI R U ATARE G 0 B 9 4 8 X kAL

KA 2013-09-21; fEEA#R:2013-12-18,

EEW A :BUA A F T IR R (12JK0793) 5 7§ 2 i1 5 AR %
ARt TR (R CXY1346(5) 5 [H K HARBI 254 (51074126)

EEBA BMNEAI73 D) B BRI E N, TH¥M 4, ETNFA
WAL K B 2l Ak T RO .

SERERE . N NS Sl [ e AR By ) XU BE — K PR
— RO A TR R RE . PR T S B b ALY
FERE .

1 THEREBEREHEHEN
1.1 TR

it 36 A 9 it ol AL R R T A O Y e B ZE A ] 1
AN LR AR AT 3R SR YA R o AR ST R B I A
fHRE S, S AIM LA S R ATEE 3 5T A R AN T BT R
B, B Dy AL IR R AT ) BRL, SEBRh . kb
R PSP e i 321 Ay e Fn A A B, A A e i
] R 17 9 A A P B AT DUSE R R Y . SRR AT DA A i B T
ey E &, AR IR AL FRE . i LE T R,
T L8R AE A B0 R B R B R T A X
WIEAT . RS, W SR ER 2 AT e . TRER 2241 B L)
W Z2i8 3] . BBk [ 70 i G A R b, DA A7 3l il B2 1 46 e )
LB, PHYCA ROV E AR, 0 TR R A B g, Al
RV E, RZINA,

AR B 5 LA R0 6 B Y X A AR IR R AL AR e T =G
B 2 — Ml g T A e A R R AL R AR
AR U2 B EMRE S D . fa) ik f LR fL 2 41K

aod  amd
O OF



- 1882 -

AT AL 5 4%

%22 &

THIMALA BB R A, IR REIE W RE . X R AR FH A8
FL AR AN Sy A AL L . B R BRI BRI K 2 A HLREAT
SETE & A, B e T DU it s A R R LA . IXRE T
VAL B N TH AR S HURE . AT S B ECIE 79 RE .

TR e
PTRE @R

AAI I

P12 R S A

1.2 FEHER

(D) RIRAFAM: RAMFEHRRLIT ., 2R E,
R RIS . WA B SR 41K . TRERZ TR A WILA4006,
ANFRHEAR 40 mm, B R R FER I BR R 6207, i 52 i B R
ZARYE ML AR fL, R R A 800~1 200 kg Z [H 254k

(2) KPHREHL AR - A PH Al F b AR R FH 22 f ik O PH BE 3t
Me, HHA 90 W, JLfH 5 B,

(3) BEhlEs: RAMR P TSR, ol SEuar, Hiriae
J158, 5 JMDM — 28DIOMT, 12 % % v, F 85 o 1 4 iy o 42
i, o b, U AR A, Keil C siEmIES Sk,

(4 W LML ThFRK 500 W, WEEH 2.5 m, IFH
MR IR, Bl KK 8 m/s, JHBI XK 3 m/s,

(5) #Hidh: HIE 12V, & 200 AH, #FHURES: &M
T BHAEES HL v,

E L B HLEEIRS
fefes Vit Vourd
A | B —
L ﬁm
Vsl i}
ET Ve Vo
Vit

A

it ‘
T e o i LR

|JRUJEEE1§L|—> Ecdilt R Skt

B2 il o Je

1.3 #=) A Bk

Pl o g SR A AN 2 R . b, AL R AL A
1 2 HL AL L A2 AR 40 S ARG 0t AL L B0 LA I o g A
JE o A2k A TR AR AR ORI B . RS S e A S B

TR, IFRARAHL. B HUES BRGE. RARRE R
FERALEE . BEFS. ML LT b SRR, Bk,
Ty, T TS b il HLSE i B2 . B R LD B S
KA A%, WSl ARG 5 AT DR, L& B
Rl R AL L o Al R A AUAR 5 A 5. S I 9 T i ot AL 3 24
PR TP (U A R ENES DO o (g R s AW -2 iR LN B e
R A A R . BRORFRRE R LAR . ZHKT)
BE —ERE (ARG BRI ZRPLTAE, —#FHE %
M AEE A B B A, ZRERERER. SMIREH.
T LB B A A AL
2 EHEE

o PRl e AL 46 0 T O A RS L SO R R I R
AL o R EAT o3 M TR L R B R 2 AT I i
o N G xk B bk LA SE S BOIR OLETT 12 W, KB S
PEE2E o WL IR R0 D) R RSP 8 T SR T ) 8 SR AR AT A
BRGSO IR Y . B 2R B IR T R il AL Y 45 A
TR AEL ELSC M S WAl b WL B P IR B0 . T EL G A A A
SRR DL, S5 AR E BT AW R, D A A
FAVETDT T 25 5 . R TRV RS 5 P DR R AT il itk 1L Y S i SF
FIWr . B, BEAERREWARME 3 PR, BRI E
JE 42 T 205 A0 AT AR 2R R o A S B AR IR L
- BB T IR . BB B 3P B AL, SR ATEOM PD
TR A, WK 4 R F A B B AR S D
PUH LR i o o PRADSP B B — B 1. HTESCBRil I 9137
T T LOCR 5 et Al L S s ARV AT R o SCHRBIF
FEF ] o 1 7 AR AR T T Al BOCRY . BT LT RLECHE
LoO0—1.2 Z i), & b A PD 4 il 2% AR 255 6 2% 20 0.
T L D 2 ] e X 4 X G MR AT L R SN A A (E R4
SR ke, F kg 33 RSO 428 1) 5 7 LR R AT VR AT AR 4 o 2 1Y
N e Sy BRASSE B BE 5 il b LA o AR SE PR F 8 R 22 ME . S —
AR e B AR AL A ORI 4 T R 4SO 5 O 5 R L RI{NB, NS . ZE ,
PS.PB}SRJE BB = M8, 1 i R o AR 4 i L
Mg 25 A~ A AL BRI

piR.il

(6 0 3 o L L P 3

v
[ wsram |

Ef AN RWE
B TR

B3 pEdlm

(1) Ao SR A N0 4 9 BIL — > e 2 PN VR ORC
7% 5

R R0



% 6 3

BLAS . 5F . KU S e R Xl im Al A 37 i BT

- 1883 -«

(2) MR PGSPrit Bl B . ST BORI 1 A B e I

HAE R
(3) 52 M 12 W 2% O S AL L i R IR G L B R
iR 5

CA) AN S Bl AR EAT ORI AL . BRI, 5 R
b 1554 it R, R Ry s
(5) MEHR B4 0 2% 0 0 A0 280 &, R kg s PD $ 1) 8
KTt L 25 AT SO L R %R
WP PESER . R PD 3 L A K0 F
(B, —By) — (B, — By)
At
Kb b, HHBIET . ko BT B 50 RRE B 201
M B, g i — I 0 BP0 B, g g
i A o S TR T OE TS, B AR AR L T A R 1
. SIS i 25 O B U RS RO R A B
(6) & | (1),

u:k/,(BJ*BO)+/<d< ) (1

k
O £ PD u
ﬂml%ﬁ LT D
kd
Y
T 1 3w BL v B P 9

B4 SO PD 5 ik

3 WSS

0T Sk iy A AL A ST R AR . BIE T B
Bl b ML EE ML 3 BY ikt AL 1y 6 /0N B BY . 2% i ) 2 (] (]
ML, REHLBCA X A AL, TR TR FH B R AR R
WAt . R B EICL T L, KMEEL
2R R M ELE 11~13 V 38h, HmpLe Sk siE—
YA o 18 A, HLR Y 1.5 ke A0 2.5 kg PIAH, Tk
Frxb b . Sl L eh O mT LAGE o AR S A AL B (90Y' YT —90)
PEAT PR o 358 v Ui P A e T R 4 S Bl AL R L R O
e genpE 5 pron . Hop gk 1 A0 2 BB SHEEY N 2.5 ke
I e B R R Sl 2k PN 161 /N E 1. 035
2k 3 A 4 R AHE YN 1.5 ke W1 35 i IR 4 A J5 i
HHZk . “FArRZ AN 159 8/ E] 1. 02 M AT LA M il inh AL 1)
S BE A TR

WEHFT T 10 hy HRMBE L 5 h, 1R KHRE R BAR
LR Y e i R 1 B o e N L w6 - A
S Ra LB . IR AE S 2 B B 9. 3V,

B /A
>

iR /s
[& 5 i el v h £k

DI L 5 40 0T LA A2 7 ) Bl vl B0
4 g

i P9 40 3l i LT 728 8 2 R 2R, (B e 2 E
9 F T TR, P ER AR 2 . A SO g B 4 4 T 7 A
Bt 4R TR EER B BT, A TR
FH R — 96— R A3 H . BCAE T LA e P S P 3% 5 O o 1
2, NS HL T 2LIE 2 X E AT RE.

S 230k

C1] 2z, R TR (M. dbxt: ATk b ik, 2009,

[2] Butlin D M. Effect of Motor Slip on Submersible Pump Performance
[J]. Society of Petroleum Engineers of AIME, 1991, (3): 1-14.

[3] Luo Y L, Cui XS, Zhao H S, etc. A Multifunction Energy Saving
Device with a Novel Poweroff Control Strategy for Beam Pumping
Motors [A]. Industry Applications Society 56th Annual Petroleum
and Chemical Industry Conference [ C]. Anaheim, CA, USA,
2009. 79 -93.

[4] 0¥, ok 5, B #, 5. Bl g7 fr e 2 Ul pl e As [T
Hrim AR, 2007, 17 (4). 42-43, 55.

(5] EE®. WU LB B sl e - i 5 8 R R sl | [D]. %
25 MR, 2011

L6 xml ek, & M R bl B s Far a3 s [T Aol
2012, 40 (7). 100-102, 105.

7] £ ¥, BEER. X, HlyLr e st g8 AR (7] W<
o TFE . 2010, 29 (10): 6 7.

[8] MR, UiF 2 Xl ol HLR Ih & 48 SE i oF 4 O k58 (D], IR AR
He REAARE, 2011

Lo SRR . Hhim B4 19 25 T 0 B 2 38 [T, 79 % A il B = 4
1997, 12 (6):. 46 —49.

[10] SR, skMeid. B PID # M 7L M0 R X B 3% 45 R 481 1 1
LT AL 546, 2013, 21 (7). 1803 —1806.

299,299,299.299,999,999.999.999,999,999.999,999,999.299.999,999.999.999,999,999.999,939,999.999.993,999.999. 999,999,999, 999.999,999.999.993,999,999. 999,939, 999.999.993, 999,999,999, 999,999 999.993,999.999.903.

(3% 1880 1)

[7] Kong J A. Electromagnetic Wave Theory [ M]. Wiley — Inter-
science, New York, 1981.

[8] Amman M. Design of rectangular microstrip patch antenna for the
2.4 GHz band [J]. Applied Microwave and Wireless, 1997 24
—34.

[9] Bhattacharyya A K. Long rectangular patch antenna with a Single
Feed [J]. IEEE Trans. on Antennas and Propagation. 1990, 38:
987—993.

[10] Zhong S S. Microstrip antenna theory and applications [ M]. Xidi-
an University Press, 2001.

[11] Chen Y B. Research on the reconfigurable microstrip antennas and
broadband circularly polarized microstrip antennas [ D]. Xi’ an:
Xidian Univer sity, 2008.

[12] Wu Y S. Research of impedance match— class and its application in
RFID system [ J]. Modern Electronics Technique, 2008, 20
(283): 21—23.



