Bk Hom O S O I ¢ Vol. 42 No. 9
2021 49 H Chinese Journal of Scientific Instrument Sep. 2021

DOI: 10. 19650/j. cnki. ¢jsi. J2107962

R AR S B RNE EAE

RREL T R A
(1. PELHTRAVM GRS TR 194 710048; 2. PEL4Esm M RSN E RA R P54 710075,
3. KMV T 255 P94 710018)

WO UL S e B TR G R R I R T A N T B S  A e 8 IR TR IR S AT ML S 2K
S5 B) BRI B ks I TR N PP AN R, | 28T A% IERR BB B B 32 T A 57 52 M R e PR 25 (W ) R 48 1 T — i) i s A
P B S I A A 2 2 R 1, I o e TR R A A A P 1 st A 7 R S ST b T AL R R B R R R
ST HLEhHLE A S ML IS FT AL S8 S Aim AL s A =22 ) A S 506 3R, B i SR 4 1Y L S ML A R SR AT
S0 FEH B A S kAT S S AR I IR A — S BB IR SR B A AR L i (. TR S S SRR,
R YAHNRZE 3. 87% MERG IR e , e tEay, TR ST MR

KRR BN AT ; PEFFHLA RO B A AL

HRES S, TE937 THSY MHEFRIREE: A EXRREFRISERE: 460.40

Research on the soft-sensing method of polished rod load of beam pumping unit
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Abstract ; On-line accurate measurement for the polished rod load of the beam pumping unit is a key technology for well pump indicator
drawing and operation analysis. The precision of indirect measurement methods, such as vibration of rod liquid column and motor
parameters, is low. The main problems include poor engineering application and poor stability of the load sensor direct measurement
method affected by aging fatigue of material. To address these issues, a new method for soft-sensing of the polished rod load using input
electrical parameters is proposed. This method firstly formulates a new mathematical model of the pumping unit’s torque factor by directly
replacing the crank angle with the beam inclination angle. Secondly, it establishes the correlation among the motor input electrical
parameters, the parameters of the pumping unit’s four-link mechanism and the pumping unit polished rod load. Finally, the collected
motor input electrical parameters are substituted for calculation, the singular mutation values are eliminated by the Chauvenet Criterion,
and the mean filter method is used to further improve calculation. After modification, the on-line measurement of the polished rod load is
obtained. Engineering experiments and application results show that the method has an average relative error of 3. 87% , which shows the
features of high accuracy, good stability and strong engineering practicability.

Keywords : polished rod load; four-link mechanism; soft-sensing method; motor power
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Fig. 1 Structure of four-bar linkage of beam pumping unit
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Fig.2 Energy flow mechanism of the pumping unit system
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TR AT 18. 61 18.47 0.76
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