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Introduction

Progressive cavity pumps PCPs are positive-displacement systems used to transfer viscous, abrasive,
solids-bearing, and shear-sensitive fluids under controlled conditions. This PCP Design, Selection,
Optimization & Troubleshooting course develops an understanding of PCP design, selection, sizing,
optimization, operation, and troubleshooting. Participants examine rotor-stator geometry, pump
displacement, pressure capability, speed, torque, power, efficiency, and material compatibility. The
program addresses fluid properties, suction conditions, stages, elastomer selection, and drive-end
requirements that influence pump performance. It emphasizes diagnosing flow loss, excessive
torque, stator wear, dry running, suction problems, and other common operating issues. The content
connects engineering selection decisions with reliable operation, performance optimization,
maintenance planning, and long-term pump service life.

Targeted Groups

This PCP Design, Selection, Optimization & Troubleshooting training targets professionals seeking
knowledge and skills:

e Process engineers responsible for pump specification and application.
¢ Mechanical engineers involved in rotating equipment selection.

e Production engineers managing flow and pressure requirements.
Maintenance engineers diagnosing pump performance problems.
Reliability professionals improving equipment availability.

Oil and gas professionals working with artificial lift systems.
Wastewater specialists handling viscous or solids-bearing fluids.

Course Objectives

Participants will achieve the following objectives by completing the PCP Design, Selection,
Optimization & Troubleshooting course:

e Explain progressive cavity pump principles, components, and operating characteristics.
¢ Evaluate fluid properties affecting pump design and selection.

¢ Determine suitable pump size, speed, stages, and operating conditions.
Assess rotor, stator, elastomer, seal, and drive requirements.

Calculate relationships among flow, pressure, speed, torque, and power.
Interpret pump performance and identify efficiency losses.

Optimize operating speed for stable capacity and component life.

Diagnose common hydraulic, mechanical, and process-related failures.
Analyze symptoms using operating data and structured troubleshooting logic.
Identify causes of stator wear, dry running, suction loss, and excessive torque.
Develop corrective actions based on verified failure mechanisms.

Evaluate maintenance requirements and reliability indicators.

Apply protection principles for overpressure and dry running.
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Targeted Competencies

Participants will gain the following competencies during the PCP Design, Selection, Optimization &
Troubleshooting program:

e Interpret PCP operating principles and design variables.

e Assess flow, pressure, viscosity, temperature, and solids conditions.
e Select appropriate rotor-stator configurations and pump stages.

e Evaluate torque, power, speed, and operating margins.

¢ Analyze pump efficiency, slip, and performance trends.

¢ Diagnose suction, mechanical, and elastomer-related problems.

e Trace failure symptoms to probable root causes.

e Apply structured troubleshooting and corrective-action logic.

¢ Evaluate maintenance needs and reliability indicators.

Real-world Case Studies

In this PCP Design, Selection, Optimization & Troubleshooting training, participants develop skills
through the following cases:

e A viscous process fluid requires pump sizing under changing temperature conditions.
e A solids-bearing wastewater application experiences declining flow and rising torque.
¢ An oilfield PCP shows unstable production after a speed adjustment.

e A pump develops stator damage following suspected dry-running conditions.

Course Content
Unit 1: PCP Design Fundamentals

e Define progressive cavity pump operating principles and positive-displacement behavior.
e Examine rotor and stator geometry, cavities, eccentricity, and sealing lines.

e Relate pump displacement to rotational speed and theoretical flow.

¢ Evaluate volumetric efficiency, slip, torque, and power requirements.

e Review single-stage and multi-stage pump configurations.

e Examine materials for rotors, stators, joints, seals, and drive components.

¢ Relate design parameters to viscosity, temperature, solids, and pressure.

Unit 2: PCP Selection and Sizing

e Establish required flow rate, suction conditions, discharge pressure, and duty cycle.
e Assess fluid viscosity, density, temperature, solids concentration, and particle size.
e Compare rotor-stator combinations for process compatibility and service life.

e Determine a suitable pump size based on flow, speed, and pressure requirements.

e Select the required number of stages for differential pressure.

¢ Evaluate drive-end pressure, torque, horsepower, and starting requirements.

e Check suction conditions and available operating margin.

e Match pump selection with continuous, intermittent, metering, or transfer service.

Unit 3: PCP Optimization and Performance

¢ Analyze pump performance using flow, pressure, speed, torque, and power data.
¢ Optimize rotational speed for capacity, efficiency, and component life.
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Evaluate rotor-stator clearance and interference effects on performance.
Reduce excessive slip through appropriate pump configuration and operating control.
Balance flow requirements against torque and horsepower limitations.

Assess temperature effects on elastomer behavior and pump efficiency.

Improve operating stability through controlled speed adjustment and process monitoring.
Evaluate performance trends against design conditions and operating limits.

Unit 4: PCP Troubleshooting and Failure Analysis

e |dentify low flow, pressure loss, excessive torque, vibration, noise, and overheating.

e Diagnose suction starvation, air entrainment, blockage, and inadequate feed conditions.
* Assess stator wear, rotor damage, seal failure, and joint deterioration.

¢ Distinguish mechanical faults from hydraulic and process-related causes.

e Analyze dry-running events and their impact on elastomeric components.

¢ Investigate excessive speed, pressure, temperature, and solids-related deterioration.

e Use symptom patterns, operating data, and inspection findings to isolate root causes.

e Develop corrective actions based on verified failure mechanisms.

Unit 5: Reliability, Maintenance, and Application Control

e Establish operating limits for speed, pressure, temperature, torque, and power.

e Develop condition-monitoring parameters for progressive cavity pump performance.

¢ Plan inspection of rotors, stators, seals, joints, shafts, and drive components.

e Evaluate wear trends and determine appropriate maintenance intervals.

e Apply overpressure and dry-run protection principles to positive-displacement systems.

e Review installation alignment, lubrication, suction arrangement, and process integration.
e Assess lifecycle performance, availability, energy use, and maintenance requirements.

e Integrate selection, operation, troubleshooting, and maintenance into reliability decisions.

Final Insights & Key Takeaways

Effective PCP performance depends on matching pump design and selection parameters with fluid
characteristics, hydraulic requirements, operating conditions, and equipment limitations. Systematic
optimization and root-cause troubleshooting support reliable operation, controlled maintenance,
improved efficiency, and longer rotor-stator service life.
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