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Abstract
      Progressive Cavity Pumping system has shown reliable performance in many oil fields all over the world. Despite of its good performance and great reliability, it has some operational problems like any other pumping system that may either decrease overall system efficiency or cause any failure to system components.
       This thesis has two main objectives. The first one is to analyze and check the results of progressive cavity pumping system problems encountered in Petrodara Petroleum Company followed by their data analysis .The second objective is to establish an expert system program to check and troubleshoot progressive cavity pumping problems.
       The analysis was implemented by tracking and identification of the problems encountered in Petrodara fields in the last four years. The problems have been undergone to a standard methodical analysis to reach to guidelines that will enable the development and validation of an expert system. The major system problems were found to be pump, rod and tubing failures.
    Development of simple expert system has been done in three steps:
1- Collection of all possible system problems with their indications, causes and recommended interventions.
2- Formulation and modeling of data into a computer program using Java language.
3- Validation of program through analysis of system problems.
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  The final conclusion of this research shall be summarized in the following points:

1- Pump failures and problems were the main problems affecting PCP systems in Petrodara with percentage of 60 %. After implementing appropriate interventions, total failure frequency dropped from 3 to 2.15 failures/well/year. Production losses decreased from 2600 to 1000 BBL/well/year.
2- Premature rod parting and unscrew were mainly due to use of improper tools and handling methods together with using rods exceeding its endurance limit. Most interventions were to standardize rod handling methods, using proper tools (power tong,) As a result down time decreased from 58 to 12 hrs./well/year (79 % improvement) and production losses from 500 to 180 BOPD/well/year (65 % improvement)

  For startup of PCP systems in any company which will enter strongly in the field of PCPs, steps of recommendations shall be introduced:
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1- Work over engineers should be careful while performing space out rotor to avoid any damage could happen in the elastomer due to the rotor buckling and the eccentric motion.
2- Maintenance Engineer should periodically double check the torque/Amps set values on control panel and ensure that it is below maximum optimum torque of rods.
3- Production Engineer should continually check the running well for any polished rod slipping could happen due to clamp failure.
4- Installing remote monitoring system for major producing wells to get real time data for monitoring and optimization of wells is mandatory.
5- Legal review of contractual remedies.
6- It is important to perform periodical performance analysis using failure frequency (failure/well/year) instead of total number of failures to come up with an accurate measure of performance and also to check the adequacy of recommended interventions.

