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Abstract: 

structure, different characteristics in loading and unloading processes of the submersible linear motor were 

model proposed had an excellent performance in failure diagnosis of the submersible pumping system. 
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A new diagnostic method for identifying 
working conditions of submersible
reciprocating pumping systems

with conventional pumping units, thus completely avoiding 

the linear submersible motor and the plunger pump are 
exposed to severe well bottom conditions, failures such as 
linear motor damage may occur, which seriously shortens the 

Therefore, it is important to find an effective way to detect 

of the submersible pumping system. With more and more 

units have been widely used for this type of pumping system. 
This has major significance for energy saving and efficient 
production (Yu et al, 2011a; 2011b).

such as paraffin deposits in oil tubing, sand production, 

its in-service life, as well as the continuous running time, 

dynamically process the abnormal conditions of the pumping 
system and to perform online diagnosis, thus providing early 
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1 Introduction
The submersible reciprocating pumping system is a new 

type of pumping unit used in oil fields. The submersible 
reciprocating pump is driven by a linear motor to lift 

which is powered by a submersible cable, to control the 

Different from conventional pumping systems, in this 
pumping system a submersible plunger pump is directly 
connected to a linear permanent magnet synchronous 
motor at the well bottom to lift crude oil (Yu et al, 2011a; 
2011b). Since the output power of the linear motor acts 
directly on the pump for lifting crude oil, the submersible 
pump has high energy conversion efficiency (Rossini et al, 

introduced into the submersible pumping system compared 


