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Study on Test of Characteristics of A New Drum Pumping Unit
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School of Mechanical & Electronical Engineering, Lanzhou University of Technology, Lanzhou, Gansu 730050, China

Abstract: In order to ensure the long stroke and low stroke motion characteristics of the pumping unit, improve the life and
reliability of the commutation system, and to reduce operation noise, a new type of drum pumping unit is developed and a
simulation loading test is performed. The test collects real time load and displacement signals in the ideal condition of rod
pump oil extraction, and performs curve fitting processing on the collected experimental data to obtain the pump indicator
diagram. Through analysis of pump power diagram, we make a study of the features of smoothness and impactlessness features
of pump movement under different conditions by giving sucker rod weight load and motion frequency, and got a flattening pump
power diagram. In this way, the optimal matching balance weight and stroke of the pumping unit are obtained, achieving stable
pumping operation and energy saving. The accuracy of the method and the reliability of the pumping unit’s drive reversing
system and balance system are verified through the experiments, which provides new ideas of the type test of the simulated
loading characteristics of the pumping unit, and has certain reference values.
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Fig. 1 The test equipment of new drum pumping unit
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Fig.2 System control principle
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Fig.3 The working principle of the pump and the corresponding pump diagram
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Tab.1 Pumping unit technical parameters

BARK OBFEER BmMlhE  BEiEH ks L i H AR TiC i/ HEART/
HA/KN  opAR/mm kW (rmin~!) m kN mm
110 310 0.75 1420 —-1.08~0.52 10~30 1 100x1 000x1 880
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0= 14407"1177 (5)
D? — D?
v=—L 2 (6)

K. Q—AFFEHER, m’/d;

Dy— R HAZ, mm;
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t— K, min~!;

n—HIHEERCR, %;

V——FfER, mm3;
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Tab.2 Data acquisition parameter

RAERTZ) Vi #/mm FR /KN
2019-09-21T11: 46 1.302 08 74.399 6
2019-09-21T11: 46 4.629 63 80.259 0
2019-09-21T11: 46 8.752 89 80.693 0
2019-09-21T11: 46 10.923 00 74.110 2
2019-09-21T11: 46 15.480 30 80.005 8
2019-09-21T11: 46 19.241 90 78.161 2
2019-09-21T11: 46 23.220 50 77.763 3
2019-09-21T11: 46 27.633 10 80.150 5
2019-09-21T11: 47 38.122 10 354456
2019-09-21T11:47 30.309 60 34.5775
2019-09-21T11:47 23.220 50 35771 1
2019-09-21T11:47 17.216 40 37.000 9
2019-09-21T11: 47 12.080 40 39.3519
2019-09-21T11:47 8.029 51 39.460 4
2019-09-21T11:47 4.050 93 39.5327
2019-09-21T11:47 1.953 13 40.436 9
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Fig. 4 Real-time data display interface(Load of 30 kN and
frequency of 20 Hz)
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Fig.5 Measured pump diagram under different conditions

M Sc ATE W, FMAL L R PR AR B
AT RAT FRA D BN, UL AE R R AT, ShIh AL
T BB A B AR vp AR N

i 35 22 R [R5 (1) 3 7R D DG E oA
TEFIMALAC E 77130 20 kKN, FLALIR A 20 Hz B,
EiLIRTH I RO oy o = W&\ 7% 1111 B G B Y LG
S ARSI R o PRI, P D A R i A R H
HUSTR AR VC B A BEZE i A LS 17 1 51 3T
HFI) 51, 3 T LA 255 R AR U 2 il A6 [ T 7™ A 11
A RSN, 5 S R e i B Y, 2T 4R S
AL, T AT A



%14

XK, s —APF R

KA H ALK I 45 AT R 179

%

(1) A—Foh B ] st Lo T3S 42, il
i BEAR A AT T A SR A RS RE S 7 D Ly
A A AL b - o 5 A8 A DL TRC Y e (R AL
WA T AT AT O, A RSB T il AL 32k
A

(2) 2R EAE AR AT AT SR 5 PN S 56, [ 4 i X6F
AL ] RS AL B RS VA R GG Al SEPE i
1 TERUE, it ay sl B s iR gt 1
HEEE

(3) IA R R, Al BRI S D K o i
PR ALAPEBEARD , [R)sF hyfib BIL di AF f)
W AR R AL TR Tk

£7 3Lk

(11 SREHE. FNIMEmAER B BRI 23 M. et
o E AR R , 2001
ZHANG Yangchun. Analysis of technical levels of pe-
troleum drilling and production equipment at home and
abroad[M]. Beijing: China Petrochemical Press, 2001.

(2] PIEEE, XU — R B s R b HLEh e R 48
(3 I]. PR AR S5 4R, 2007, 29(6) - 165-167.
doi: 10.3863/j.issn.1674-5086.2007.06.041
SUN Libo, LIU Xiping. The design of a new type of ki-
netic energy equilibrium system for long sroke pumping
units[J]. Journal of Southwest Petroleum University, 2007,
29(6): 165-167. doi: 10.3863/j.issn.1674-5086.2007.06.-
041

(31 &xphiE, 25, B8, 55 B e pLE R BUIR AL
JE R HAI]. £ AL, 2014, 42(12) : 65—68. doi: 10.-
3969/j.issn.1001-4578.2014.12.015
JIN Zhonghui, PENG Yong, FEI Fan, et al. The status
and development trend of digital pumping technology[J].
China Petroleum Machinery, 2014, 42(12): 65-68. doi:
10.3969/j.issn.1001-4578.2014.12.015

(4] BREJe, 220 Sr S pLas 8 7 b S v R L.
AT L, 2013, 42(2) : 70-74. doi: 10.3969/j.
issn.1001-3482.2013.02.020
CHEN Changlong, LI Donghai. Structure analysis and
performance contrast of vertical pumping unit[J]. Oil Field
Equipment, 2013, 42(2): 70-74. doi: 10.3969/j.issn.1001-
3482.2013.02.020

(5] JEME, HK, St FHr e aevR i Bl sUim HL7E oI
AR AR HICL. AR 265 D e A AR 3l P AL 703ty DX it
FARD MO K AW 23, 2008.

(8]

[12]

TANG Xu, XIAO Ran, WU Binxian. A brief analysis of
the application of intelligent drum belt pumping unit in
Gudong Oilfield[C]. Dongying: Proceedings of the 4th
Symposium on Development Technology of Loose Sand-
stone Reservoir in Northern Shengli Oilfield, 2008.
MENG Hongjun, WANG Zhanlin. The energy saving
pumping unit system design and analysis[J]. Applied Me-
chanics and Materials, 2014, 536-537: 1384-1389. doi:
10.4028/www.scientific.net/ AMM.536-537.1384

FU Hailong, ZOU Longqing, WANG Yue. Study on design
and simulation analysis of the double horse-head pumping
unit based on the compound balance structure[J]. Jour-
nal of Mechanical Engineering Science, 2015, 229(16):
3034-3046. doi: 10.1177/0954406214565683

5 53 . LI S 12 ) RN AR AU P P ) A
HE ] AXEHALFER] , 2006, 27(6) : 1918—1919. doi:
10.3321/j.issn:0254-3087.2006.23.058

FENG Yongjian. Electro-hydraulic servo equipment for
the real force and motion simulation of pumping unit[J].
Chinese Journal of Scientific Instrument, 2006, 27(6):
1918-1919. doi: 10.3321/j.issn:0254-3087.2006.23.058
k2. AhimALE AT AR B A HID]. B s T
K, 2011,

ZHANG Hui. Design of pumping unit load simulation de-
vice[D]. Wuhan: Wuhan University of Technology, 2011.
S, MREEYT. TR CMAC #4128 9 25 1 i LA
iz HILT. £7ih24R . 2003, 24(2) : 101-104. doi:
10.3321/].issn:0253-2697.2003.02.022

WU Wei, LIN Tingqi. Control of electricity-hydraulic
servo loading system in pumping unit with fuzzy CMAC
neural network[J]. Acta Petrolei Sinica, 2003, 24(2): 101—
104. doi: 10.3321/j.issn:0253-2697.2003.02.022

ARME . ShaSHATRAUIM R Gt 592 8D). 7Y
G PRI TR, 2006.

Z0OU Xinyong. Design and realization of the analog loa-
ding system for the fluctuating load[D]. Xi’an: Xi’an Uni-
versity of Technology, 2006.

L, FAER, A, AF bl AR
AP B HI. ALK, 2017, 45(1) : 85-89.
doi: 10.16082/j.cnki.issn.1001-4578.2017.01.018
WANG Hongbo, DONG Shimin, ZHANG Wei, et al. De-
sign of the polished rod load simulation system for pum-
ping unit type test[J]. China Petroleum Machinery, 2017,
45(1): 85-89. doi: 10.16082/j.cnki.issn.1001-4578.2017.-
01.018

T, RO AR, M, AE TR b AL
Sl AL 8 25 B BP0 AR GBIt S i F . o AL
T AR, 2014, 34(21) : 3488—3495. doi: 10.13334/j.-
0258-8013.pcsee.2014.21.012

WANG Bo, ZHAO Haisen, LI Heming, et al. Design



180

0 i B K F IR (A RFAFR)

2022 F

[15]

[20]

and application of the testing system with dynamic load
for beam pumping motor[J]. Proceedings of the CSEE,
2014, 34(21): 3488-3495. doi: 10.13334/j.0258-8013.-
pcsee.2014.21.012

F . ShA A BN ERAL A SR G AR
WFFE Bni D). Jbat . Aedbr 7, 2015.

WANG Bo. Key technique and application of microcom-
puter testing system with dynamic loading simulation[D].
Beijing: North China Electric Power University, 2015.
XK, FRIE b, VEAS, A VR 1 A AL gl 484
B 5 B B D] A LK, 2019, 48(3)
23-28. doi: 10.3969/.issn.1001-3482.2019.03.005

LIU Yongping, CUI Runzhong, XU lJie, et al. Design of
a dynamic load simulation test device for roller pumping
unit[J]. Oil Field Equipment, 2019, 48(3): 23-28. doi: 10.-
3969/j.issn.1001-3482.2019.03.005

XA, BrRm o, Ihafe, 5. b pLAEE R T AL AS R4
] 26 i 5 05 B BULBGET 5, 2018(3)
60—63. doi: 10.3969/j.issn.1001-3997.2018.03.019

LIU Yongping, CHEN Xiangyu, SUN Xuan, et al. Design
and simulation of non-circular planetary gear train rever-
sing device for pumping unit[J]. Mechinery Design & Ma-
nufacture, 2018(3): 60-63. doi: 10.3969/j.issn.10013997.-
2018.03.019

XCE, RO, R, SRRl LA 1) 2 4G
Hy et Kaz s iy B5or ). BLBE 3l 2017, 41(9)
115-118, 134. doi: 10.16578/j.issn.1004.2539.2017.09.-
023

LIU Yongping, DONG Changbin, AN Jianmin, et al. Ana-
lysis of motion simulation and structure design of the re-
versing device of new pumping unit[J]. Journal of Me-
chanical Transmission, 2017, 41(9): 115-118, 134. doi:
10.16578/j.issn.1004.2539.2017.09.023

AL, A7, W8, A DA gl HLIE P o)
HrAX A B35 B I A R T2, 2018, 40(4) -
522-525. doi: 10.13639/j.0dpt.2018.04.021

LI Yifan, SHOU Tao, XIE Yuhai, et al. Design and appli-
cation of power method oil well balance analyzer[J]. Oil
Drilling & Production Technology, 2018, 40(4): 522—525.
doi: 10.13639/j.0dpt.2018.04.021

W 8, R, VEAETE, 45 DIRITERIMAIL 8 1 P17
PR AR AL TR 534, 2016 (8) - 148—-150.
YANG Jinxin, LI Chunqiu, WANG Zuoyu, et al. Applica-
tion of work diagram in adaptive balance adjustment of
pumping units[J]. Chemical Engineering and Equipment,
2016(8): 148-150.

JEILETE. ST AR DO TSR AR BEIM]. JE 5t A1
AL, 2005.

ZHOU lJide. Pump condition judgment and fault handling
of pumping wells[M]. Beijing: Petroleum Industry Press,

[21]

2005.

FRBL SR T AR S B IMI. Jbat: s E Al
JiZkt, 2006.

ZHANG Qi. Principle and design of oil recovery engi-
neering[M]. Beijing: China University of Petroleum Press,
2006.

LIANG Yijie, WANG Tongjian, WANG Xin, et al. Simula-
tion research on hydraulic hybrid assistant beam pumping
unit[J]. Journal of Mechanical Engineering Science, 2016,
230(11): 1795-1804. doi: 10.1177/0954406215584631
5K B, S AR, S, . )R] S0 By 4 it 2k T
T ORATE i AL R D] A e L, 2012,
41(12): 60-62.

ZHANG Xishun, WU Xiaodong, WU Di, et al. Predicting
dynamometer card of downward barbell pumping unit us-
ing measured power cure[J]. Oil Field Equipment, 2012,
41(12): 60-62.

fEEEN

XKk FE, 1973 4, B, BUK, HR
FARN, #52, LS, 2%
A5 2 T O % G B B
AR WURBEEA | FEFh
P B WA GG Iy ST

E-mail: cameliu@163.com

5 %, 1994 428, B, DU, Hl
NN R P e s IO ¥
Al AL A PR B 5T 5 T ) B OR
E-mail: 2528770769@qq.com

BROKUH, 1988 4R, I3, DU, HH
SN, PRI, W, RSN
TUUG RE A 8l b R4~ T7 T RIS
E-mail: scuwyq@163.com

BO®, 1992 44, 55, DU, HN
RBAN, B 584, 2R
I Ut 56 A% B R P BIF 9 O T ) T
E-mail: 945516287@qq.com

i 4. A
SmEFRMAE : http : //zk. swpuxb.com



	目次
	Contents
	准噶尔盆地南缘井壁失稳机理及对策研究
	沙河子组致密砂砾岩成岩相及孔隙演化分析
	多期次构造运动对不同物源成分砂岩控制作用
	致密砂岩储层非均质成因研究
	黄陵地区延长组长6段深水砂岩储层特征分析
	深度挖掘水平井资料预测地层倾角新方法
	呼图壁地下储气库地表形变模式与机理研究
	起伏地表稳相黏弹叠前时间偏移方法及应用
	平行水平井网水驱剩余油分布规律实验研究
	次生底水油藏的三元复合驱替特征及影响因素
	连续封隔体防止泥堵技术的应用及效果分析
	深水气井环雾流水合物沉积和堵塞动力学模型
	注水井管柱完整性评价及注水参数优化研究
	体膨颗粒非均质裂缝封堵效果与改善
	井下防喷器坐封后多相流瞬态流动规律研究
	随机森林的融合模型在压井方法分类中的研究
	一种新型滚筒式抽油机试验特性研究
	紫外吸收法测定天然气中硫化氢含量的研究



