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A data acquisition system for electric submersible pump based on LabVIEW

JIANG Jianguo , TIAN Jinyan
(Department of Electrical Information Engineering, Northeast Petroleum University,

Daqing 163318, Helongjiang, P.R.China)

Abstract: LabVIEW virtual instrument field programmable gate array (FPGA) is applied to the real-time
data acquisition of electric submersible pump parameters of voltage and current. The sampling data are
analyzed by computer system, then apparent power, active power, reactive power and power factor are
obtained, and those data are compared with those detected by power quality detecting instrument. The
hardware of the system is NI sbRIO-9606 combined with NI9683 sandwich plate, and the combination
breaks through the hardware acquisition on DAQ assistant tradition. Based on field programmable gate
array (FPGA), the data acquisition system consists of a software acquisition chip and it has strong
controllability, high accuracy and good applicability. Experiment shows that it can sample the data exactly
and keep system errors in an allowed scope.
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Fig.1 The overall design diagram of LabVIEW data acquisition system
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Fig.2 Software block diagram of data acquisition system Fig.3 FPGA Program
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Fig.4 The program block diagram of data acquisition Fig.5 Power module software flow chart
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Fig.6 The program block diagram of power module Fig.7 Front panel of Data acquisition system
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Table 1 Detection parameters

= 1 2 3 4 5 W2/ %
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= 6 7 8 9 10 W/ %

RlRER 1335.72 1338.67 1336.85 1339.21 1 337.19 0.26

R 2 AT AT LA R B AT A B (B O R e EE R BR AR RGERAEIRE N 0.1200 . RAEEKT A
0.26 %% « fE TR 22 FLVFHYTE Bl A+ 35 200 4 20K

3 & iE

LabVIEW J&t—% 4 Sy B R A 15 00A 12 1 B0 20 B A0 0 4l 2 30k i 503 #) — ol B T AL 25 e 2 17F 1 AU
SR B AR 2 24 iy I 4 A 1L FH RTE 52 B 25 1 22— g R P T S8 B e BB R AR T L Y T I O K i
6], 58 T RGEM IV . EH BT T LabVIEW B8R £ R 5. (I BL vl i 1T FE 51 (FPGA) 512
BARAE TR A T AR GEA SR AN B B9 R 3 A S5 AL BRAE 0 o b TR L R T L R S R AT R A Ll i K
50 7 Ak BE A B AR SR P A5 25 2R 15 H R BT A S 45 SR AE DR 25 AU VRV IR N AR A L SR SR IE T R ST
HERRE B — € 19 N A {E

SE K
[ 1] Bpfg, X% LabVIEW 52 [ M4t 50 g 7 ol th ikt . 2011,
CHEN Shuxue, LIU Xuan. LabVIEW collection M]. Beijing: Publishing House of electronics industry,2011.(in Chinese)
[ 2 ] £k LabVIEW 5 5¢ i 45 8 8 i B FHF 5 [ D] 3R - 3 pROR #2005,
XU Chao. Application on the measure and control system based on LabVIEW[D]. Chongqing: Chongqing University,
2005.(in Chinese)
(3] 82 G a0k, 5 B T LabVIEW Uil R & R L] ] HE PR EE M BRI, 2004, 27(2) :32-35.
YANG Zhongren, RAO Cheng, ZHOU Jian, et al. Study on data acquisition system by using LabVIEW[]J]. Journal of
Chongging University: natural science edition,2004,27(2) :32-35.(in Chinese)
L4 ] mApig. JEF LabVIEW B9 RAE R G it 5 L LT L ALME BT & . 2011(4) :191-192.
XIANG Kefeng. The design and implement of data acquisition system based on LabVIEW[]J]. Mechannical Management



http://gks.cqu.edu.cn

% 44 E2ABE. 5 . 45T LabVIEW BB R HAERE R A 79

and Development. 2011(4):191-192.(in Chinese)

[ 5] m45. 2T LabVIEW L RE BT & 70 7 RGBT FE [ D] G R 8 < i /K B B T K24, 2012,

GAO Xiliang. Study of power quality analysis system used on LabVIEW[D]. Harbin: Harbin University of Science and
Technology.2012.(in Chinese)

[ 6 ] Kocatepe C, Nan A, Kan O, et al. Power quality assessment of grid-connected wind farms considering regulations in turkey[]].
Renewable &. Sustainable Energy Reviews, 2009, 13(9):2553-2561.

[ 7] Member T K S, Member M K, Member K I. Development of recursive interpolated d/fft for on-line and highly accurate
frequency analysis[J]. IEEE Transactions on Electrical & Electronic Engineering, 2008, 3(5):574-582.

[ 8] Yang H, Bi Z. The power quality monitoring system based on virtual instrument[J]. World Congress on Software
Engineering, 2009, 4.243-245.

[ 9 ] Salehi V, Mazloomzadeh A, Mohammed O. Real-time analysis for developed laboratory-based smart micro grid[ C] //
Power and Energy Society General Meeting. [s.n.]:IEEE, 2011:1-8.

[10] Wang W, Xu Y. Khanna M. A survey on the communication arehiteetures in Smart grid[J]. Computer Networks, 2011,
55(15): 3604-3629.

[11] Chen A, Liu J. A kind of virtual oscilloscope used in experiment teaching based on sound card and LabVIEW[C] /ETT'09
Proceeding of the 2009 Second International Conference on Education Technology and Training. Washington, DC.IEEE
Computer Society, 2009:118-121.

[12] B, B —Fh @ BT R A BOR 19 S2 BT ]l 70 5 5 {88 2% 41 . 2009, 8 : 161-167.

HUANG Wuhuang, WANG Houjun. Research and implementation of ultra-high-speed parallel sampling technology[J]. Journal
of electronic measurement and instrument, 2009,8:161-167.(in Chinese)

[13] Liu Y. Han Y, Yu S. Research and development of virtual oscillo graph based on LabVIEW[ ] ]. Industrial Informatics,
Singapore, 2006,1:56-170.

[14] M35 T LabVIEW 1 PXT i U808 4% 51 HL DI W IR I« I JR ¥ Tl K%, 2010,

DU Fang. The design of PXI virtual digital ascilloscope besed on LabVIEW[D]. Harbin: Harbin Institute of Technology,
2010.(in Chinese)

(4 E48)

(L# 74 T7)

[14] Dong J, Liang X, Lin F. et al. Negative sequence eddy current field analysis of a 1055 MV A turbogenerator by using 3D
finite element methods[ C]// Electrical Machines and Systems, 2005. ICEMS 2005. Proceedings of the Eighth International
Conference on. IEEE, 2005(3):2075 - 2078.

C15] rfre R A [ AL A ol 8. 1996 B/ T 8445—1996 — A8 [F] 25 & A AL 471 )3 A Uik 7K 32 18 J1 10 36 J7 3 (ST AL AR 2 3F 5%
Bz »2009.

The People’s Republic of China ministry of machine building. 1996 JB/T 8445-1996Three phase synchronous generator
negative sequence current capacity test method[ S]. Academy of Machinery Science and Technology, 2009.(in Chinese)

[16] THE4E. RESEHLM A SR A IMI. Jb gt Rl idt . 1992,

DING Shunnian. Heating and cooling of large motor[ M ]. Beijing: Science press, 1992, 18.(in Chinese)

C177] Bk H o da A IR 50 v MLy PSS e LML AL 5t HUAR ol th Rt 1998,

WEI Yongtian. MENG Dawei, WEN Jiabin. Motor internal heat exchange [ M. Beijing: Mechanical industry publishing
house, 1998.(in Chinese)

(187 Aot Aot , 2= — V- R ML) i i i S I LT ] A8 4R v ), 1990(7) : 28-30.

ZHEN Xianzhen, LI Yiping. Calculation chart of generator negative sequence current J]. East China Electric Power, 1990
(7): 28-30.(in Chinese)

(197 %y, Y HURE . JADGIRE S R B K 56 & e AL L 1 37 16 T8 T O B2 5 0 5 i () ). 3 R R % 4 . 2010, 33(9) 1 47-55.

HAN Li, FAN Zhennan, ZHOU Guanghou, et al. Electromagnetic field models and their influences onthe temperature
field of large hydro generator[]J]. Journal of Chongqging University, 2010, 33(9): 47-55.(in Chinese)

(3 E%RH)



