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Agenda 

• Sand Screens and Failure Mechanisms 

• Plasma Coating Technology 

• Screen Idea 

• Development Steps and Technology Maturation 
• Concept 

• Lab 

• Prototypes 

• Outlook and Summary 



  

Idea 
 

• Particle Retention 
 

 
• Wellbore Integrity 

 

 
• Minimal Influence on Productivity 



  

Failure Mechanisms 
Plugging Erosion 

 

Corrosion Deformation 
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Improvement of erosion resistance 
 
 

 

 
Plugging 

• Change of design 
• Maximise open flow area 

 
 

 

 
Corrosion 

 
Deformation 

• Alteration of material properties 
• Improved hardness 

 

• Use of alternative materials 
• Improved hardness 

Erosion 



  

Coating Process 
 
 
 
 
 

 



  

Coating Process 



  

Coating Process Bonding Layer
 



  

Coating Process Bonding Layer
 

Main Layer 



  

Coating Process Bonding Layer
 

 Main Layer 

Sealer 



  

Technology 
Readiness 

 
 

 

 

 

 
 

 

TRL Description  

0 
Unproven Concept 
Basic R&D, paper concept 
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1 
Proven Concept 
Proof of concept as a paper study or R&D experiments 

2 
Validated Concept 
Experimental proof of concept using physical model tests 

3 
Prototype Tested 
System function, performance and reliability tested 
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4 
Environment Tested 
Pre-production system environment tested 

5 
System Tested 
Production system interface tested 
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6 
System Installed 
Production system insatalled and tested 

7 
Field Proven 
Production system field proven 

 



  

Idea 

1. Rod-based Wire Wrapped Screen 
• Known mechanical properties 

• Maximum effective open flow area without base pipe 

 

2. Use of alternative materials: Ceramic Coating 
• Creates a wear resistant layer 

• No influence on mechanical properties 

• Minimal influence on open flow area 

• Chemically resistant to wellbore environment 



  

Mechanical Tests 
 
 
 
 
 
 

 

 
Relevant Standards: DIN EN 993 

DIN EN 582 



  

Corrosion 
 



Main Flow Inlet 

Slurry Injection Port 

Pressure Sensor 

Upper Lid 

Transparent Screen Mount 
with screen sample 

and sand pack 

Lower Lid 

Pressure Sensor 

Paper Filter Mount 

  

Plugging 

Sand Retention 

Performance 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Development of a Sand Retention Test Set-Up 

Focussing on the Measurement of Produced 

Sand 

L. Ochmann, R. Joseph, M. Amro, OIL GAS 

European Magazine, 02/2021, S. 25–32, 

https://doi.org/10.19225/210609 



Cooling 
Spiral 

Tank 
(Slurry) 

Dual Peristaltic 
Pump 

Flowmeter 
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Safety Valve 
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Temperature- 
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Screen Coupon 

  

Erosion - Liquid 
 



  

Erosion - Liquid 
 
 

 

before after uncoated 



  

Erosion - Gas 
 

 



  

Manufacturing 



  

 

Outlook 
More than a dozen deployments in wells 

 
Sand Screen 

• Further improvement of erosion resistance 

• Wettability alteration by using different 
sealers to prevent scaling 

 
Plasma Coating Technology 

• Ready and qualified for downhole use 

• Coated Mesh 

• Surface Restoration 

 
Restored Drive Shaft 

 
 
 

 
Coated Mesh 



  

Summary 

• Development of downhole technology by combining two existing technologies 
• Maturation steps of technologies involved several different test setups to 

investigate all failure mechanisms 
• Mechanical Properties 
• Sand Retention 
• Chemical Resistance 
• Erosion 

• Most important failure mechanism of TT remedial sand screens is erosion 

• Critical parameter for function is slot size 

• Robust combination of existing technologies: wire wrapped screens and plasma 
spraying 

• Ceramic coating creates a wear resistant layer and slot opening. It greatly 
improves erosion resistance of whole screen 
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