522K
5510 B4 4 1 Complex Hydrocarbon Reservoirs 2017 412 A

doi:10. 16181/j. cnki. fzyqe. 2017. 04. 015

B T R I B B i FF 30 i T Az 7 it =

apAr' RAERAT AR, BT, Hk B H RS
(1. A E A R R 2 B il AL AR 2B, IR 2R 25700052, H Al R 2 (R 7R) A il LR B, LR 75 B 266580 ;
3. iR EA R0 E 5 A FREFIRT, IR 48 257000)

EHASANHSOERETHAENRERARTE, EVRAD, VHOH R E B ARE AEF LR T LR EN
REZGE AFHNATHBENELSHAFIRABATREFEMA, X EWRERARE WEFNMGIE BRER L,
FTATEIE B RAT T BT EAR 2 H — %4 Gibbs MRS T REKMESA, >R A MEE EmE T
B 5 18 A S R I EALE R T AT w3 B e i AL sh iR @ A R IR AR SHAH T A Ak, WLy 10 oo
Bl Tl eyt Ao EREAN, AT BN B HIROAZTRETABERLARSOEL, 6% FI bR @R =k
TR CEATTE,IREG T WA T AT R AL, A A T S 5 B R AGIE AT e B R,

KR RS E HBER FHrd SrE OERR FHbbut

FE S TE327 SCERARIRED A

Prediction of dynamic liquid level and liquid production rate of oil
wells based on electrical diagrams

ZHANG Ruichao', CHEN Dechun’, WANG Xinhui’, LI Yongqiang’,
YAO Ya’, XIAO Liangfei’

(1. College of Petroleum Engineering of Shengli College ,China University of Petroleum, Dongying 257000, China ;
2. China University of Petroleum, Qingdao 266580 ,China;3. Shengli Oil Plant, Shengli Oilfield, Sinopec, Dongying 257000, China)

b

Abstract ; There are imperfect real — time acquisition system of ground dynamometer card and high maintenance cost
in some oilfields. Because of without the real — time acquisition system in minority oil — production area due to unfavorable
environment, climate and other issues, the dynamic liquid level and liquid production rate can not be predicted on real —
time. Aiming at these problems, considering influencing factors of the actual angular velocity of crank, the inertia and
friction of four — bar mechanism, etc. , a new model was proposed for calculating surface dynamometer cards based on e-
lectrical diagrams. The pump dynamometer card was calculated by using Gibbs’ s one dimensional damped wave equation.
And then the positions of opening and closing points of travel and fixed valves were defined by analyzing the curvature of
the pump dynamometer card. Finally, a new model was established for predicting the dynamic liquid level and liquid pro-
duction rate based on elecirical diagrams, and a set of calculating software was compiled. From 10 wells under different
working conditions, the calculation and analysis results indicated that this model has high accuracy, and can predict the
dynamic liquid level and liquid production rate on real — time, improving the intelligence of oil wells production analysis,
which is beneficial to optimizing operation of oil wells on real — time.
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