
Scientific Journal of Intelligent Systems Research                                                                                        Volume 4 Issue 5, 2022 

ISSN: 2664-9640                

649 

Research on Comprehensive Treatment Technology of Casing 
Returning Well in Daqing Oilfield 

Minghang Leng 

Class 3, Storage and Transportation, 2019, School of Petroleum Engineering, Harbin 
Petroleum Institute, China 

Abstract 

With the continuous deepening of water injection development in Daqing Oilfield, the 
whole area is now entering a period of ultra-high water cut, and some old wells and wells 
with high water cut have serious trapping phenomenon, resulting in the continuous 
increase of front-line treatment workload, and the contradiction between safety and 
environmental protection risks and production development. increasingly prominent. 
On the basis of understanding the root cause of casing leakage of oil-water wells in 
Daqing Oilfield, the detection technology of casing leakage is analyzed and researched, 
different types of leakage well treatment technologies are developed, and the technology 
to prevent the leakage of oil-water casings is proposed. Measures to provide technical 
support for the safe and stable production of oilfields. 
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1. Introduction 

The phenomenon of casing return of oil and water wells refers to a series of reasons such as 
casing shedding, loose casing threads, unqualified cementing quality, blockage of oil wells, and 
failure of abandoned wells due to corrosion during oilfield development. Sewage containing 
impurities such as mud and cuttings returns to the surface through the gap between the casing 
of the oil or water well and the well wall [1]. There are more than 90,000 oil and water wells in 
Daqing Oilfield, with an annual output of 40 million tons of crude oil. The annual output of crude 
oil has reached 50 million tons for 27 consecutive years. Daqing Oilfield is the largest tertiary 
oil recovery base in the world. It manages and implements EOR industrial production projects 
such as polymer flooding and ASP flooding. The annual output of polymer flooding is more than 
10 million tons, and the annual output of ASP flooding is more than 100 million tons. tons. With 
the increasingly complex production environment and long-term water injection development, 
casing deformation is serious, and the casing deformation rate in the whole area increases year 
by year. Wellbores are aging and leaking, posing a threat to the surrounding environment [2]. 
Among them, the loss of casing return has caused great harm to safety and environmental 
protection. In recent years, problems such as casing corrosion and perforation have exploded, 
seriously affecting the sustainable development of oilfields. For the treatment of leaking wells, 
the early oilfields used the packer plugging technology, but this method has the disadvantages 
of insignificant plugging effect, complicated layered water injection process, etc., and the time 
effect is short, and the symptoms are not cured [3]. In order to deal with the current oilfield 
casing damage problem quickly and accurately, it is urgent to form a set of comprehensive 
adjustment technology. Therefore, it is necessary to analyze the reasons for the return of the 
casing. Apply scientific diagnostic methods to accurately pinpoint the source and leak point of 
casing return. On this basis, flexible treatment technology is adopted to deal with casing return 
quickly and thoroughly; effective preventive measures are used to control the occurrence of 
casing return, and an effective comprehensive management strategy for casing return is formed.  
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2. Setting Return Resource Diagnostics 

In view of the different properties of oil and water wells, the reasons for casing return are 
mainly found in the main well and external wells as follows: Firstly, the oil well's main well 
casing return shows that the dynamic liquid level is at the wellhead, and the casing return 
volume is reduced when the casing gate is opened; Out of mud or mudstone block high liquid 
level casing back. The water jacket return from the oil well shows that the dynamic liquid level 
is not at the wellhead, and there is no source of casing return power. Secondly, the casing return 
of the well itself is characterized by casing pressure, and casing return occurs after the water 
injection pressure drops; there is casing pressure, and the relationship between injection and 
production is not seen. However, there is no obvious performance of water jacket return from 
the water well. The main reason is that the cementing quality is qualified and there is no casing 
pressure at the wellhead. 

3. Set-back well Control Measures 

Replacement cover technology 

The casing replacement process is a mature process for overhaul construction. This technology 
uses supporting drilling tools such as sleeve milling barrels, drill pipes, and Kelly pipes. Under 
the reasonable matching of the three parameters of revolutions, drilling pressure, and 
circulating displacement, it can pass Process technologies such as lowering the tracer string, 
milling of the outer casing, cutting, casing extraction, and casing connection are realized, and 
the replacement of the damaged casing is completed [4]. This technology is mainly suitable for 
casing leakage points above 200m, and the method of replacing casings is adopted. The specific 
method is to mill the cement sheath and part of the rock around the casing; take out the casing 
at the damage point and the appropriate parts above it by cutting or undercut; run a new casing 
to buckle or use a patch connector to make up the connection, and replace the casing. Drop the 
damaged casing; re-cement the outside of the casing. 

 
Fig. 1 Process flow chart of changing sleeves [4] 

Casing cement plugging technology 

For deep casing leakage, the overhauling operation capacity of the casing is not available or the 
upper formation collapses and casing milling cannot operate the well. For wells with serious 
mud return, test high-strength plugging agents to improve the success rate of treatment. The 
specific method is to squeeze the cement slurry outside the leaking casing, and leave a certain 
length of cement plug in the casing, and then drill through after setting, and the pressure test 
meets the requirements. The advantages of cement slurry plugging technology are simple 
construction, high plugging strength, and low construction cost; the disadvantages are a long 
drilling plugging cycle and incomplete treatment of some wells. 



Scientific Journal of Intelligent Systems Research                                                                                        Volume 4 Issue 5, 2022 

ISSN: 2664-9640                

651 

 
Figure 2 Schematic diagram of casing cement plugging 

Expansion pipe subsidy technology 

Expansion subsidized casing technology refers to that after the steel casing is lowered to the 
well section that needs subsidy, the high-pressure pump is used on the surface to press into the 
tubing, and the expansion cone is pushed upward to expand the diameter of the expansion pipe. 
When the upper end of the expansion pipe is connected, the oil casing is connected, the pump 
pressure drops, the expansion pipe completes the overall expansion, and is close to the casing. 
The purpose of blocking the hole. It is mainly aimed at surface casing, deep casing leakage, and 
formation collapse, and it is impossible to take casing wells and lining the casing inside the 
casing, plug the casing leakage point and seal and strengthen the casing. 

4. Setback Prevention Measures 

The comprehensive management of casing return is based on the principle of giving priority to 
prevention and combining prevention and control. Prevention needs to cover the whole 
process of well completion, production and operation. A series of measures are taken to prevent 
the occurrence of casing return as far as possible [5]. According to different casing damage 
characteristics and types, comprehensive reservoir potential, wellbore complexity and 
treatment cost, etc., classified treatment, For example, to prevent the return of the new well 
casing, take measures such as cementing cement to return to the surface to prevent the upper 
casing from leaking due to corrosion; to prevent the return of the old well casing, control the 
injection and production pressure, reduce the casing pressure, and implement subdivided 
water injection. Adjust the water absorption profile and balance the water injection intensity. 

5. Conclusion 

(1) At present, the main comprehensive treatment technologies for casing return to wells 
include replacement casing technology, cement plugging technology and expansion pipe 
subsidy technology, and the application effect is good in the whole area. 

(2) During the treatment of casing damaged wells, the idea of "prevention first, comprehensive 
prevention and control" should be adopted to prevent the occurrence of casing return as much 
as possible; Targeted prevention of casing return, and comprehensive monitoring of the entire 
process of drilling, production and development of oil and water wells. 
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