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Presenter

Duane K. Edwards 

Sr. Engineer / Div. Manager

Over 30 Years Experience in the Chemical, 

Petrochemical, Pharmaceutical and Refinery 

Industries.

¸ Member of OSHAôs Technical Advisory Committee in the 

development of 29 CFR 1910.119(j); Mechanical 

Integrity.

¸ Technical Consultant for the EPA (State Level).  

Current responsibilities 

¸ Support company and client operations in the field of 

mechanical integrity, corrosion and material selections.

¸ Active in client RBI programs.



Setting the Tone

Purpose of Presentation

¸Guidance for setting up a mechanical integrity 

plan. 

¸How to get started. 

ÁWhat is needed.

ÁWho is needed.

Sources

¸OSHA 29 CFR 1910.119(j)

¸ Industry codes, standards and recommended 

practices. 



Why Establish a ñPlanò

ÅGovernmental Regulations

Federal, State and Local 

Jurisdictions

ÅCorporate and Site Standards



Mechanical Integrity Plan

Federal Regulations

¸OSHA 29 CFR 1910.119(j)

ñMechanical Integrityò



ÅCondition of Process Equipment



ÅTo Help Prevent Disasters



ÅProtect Our Environment



ÅProtect Our Environment



ÅProtect Our Environment
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Mechanical Integrity
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ÅManagement

ÅEngineering/Inspection

ÅMaintenance

ÅProduction

ÅSafety

ÅTeam Effort



ÅProper Record Keeping

¸Separate record file for each piece of equipment.

¸Data management software system.

¸Past inspection records.

¸Past repair records.

¸Resolution to conflicts and issues .

ÅEvaluation/Audit



ÅEquipment design parameters.

ÅEquipment materials of construction.

ÅEquipment fabrication ïvendor surveillance 

(QA/QC).

ÅProcess conditions ïnormal and upset.

ÅHistory of equipment, including past inspection 

data.

ÅUsed equipment ïprevious history.

ÅKnow What You Have



Å Normal and min/max pressure, temperature, volume 

and flow rate.

Å Continuous or batch operation;

If batch, ñbatch process mixingò.

Å Develop a matrix of materials of construction, 

contents, operating conditions, failure mechanisms.

Å Forms of corrosion that could be present.

Å Mechanical failures that could occur.

Å Can upset conditions change the mechanism and/or 

location of failure?

ÅKnow The Process Conditions



ÅAppropriate cleaning procedures for inspection.

Å Appropriate NDT methods for expected failure 

mechanism.

ÅDevelop an inspection frequency (internal & external) 

based on procedures, RBI, past history, codes and 

regulations.

Å May need to alter inspection method and frequency 

with significant operational changes.

ÅKnow What To Do Ahead of Time



ÅDevelop appropriate repair procedures for each 

material/failure mechanism.

Å After repair procedures ïinspection method, 

frequency.

ÅEquipment lay -up procedures (out of service) for 

future use.

Å Safety.

ÅKnow What To Do Ahead of Time



ÅNew technologies (and participation in industrial 

societies.

¸NDT methods.

¸New materials. 

¸New insight into failure mechanism.

Å New code and standard mandates.

Å New site specific mandates.

Å New governmental regulations.

Å Required inspector certifications. 

ÅContinuous Improvement



ÅApplicable Codes, Standards, Recommended 

Practices and Regulations

¸API ïAmerican Petroleum Institute

¸ASME ïAmerican Society for Mechanical 

Engineers

¸NBIC - National Board Inspection Code

¸NACE International

¸ASTM International (testing and materials)

ÅGoverning Documents



¸ANSI ïAmerican National Standard Institute

¸ASNT ïAmerican Society for Nondestructive 

Testing

¸STI ïSteel Tank Institute

¸UL ïUnderwriters Laboratories, Inc.

¸Governmental Regulations / Local Jurisdictions

ÅGoverning Documents



ÅPhase One

¸ All equipment used in government regulated hazardous 

chemical & flammable processes.

ÅPhase Two

¸ All remaining process critical equipment.

ÅPhase Three

¸ Miscellaneous non -critical equipment.

Å Getting Underway   

ñThree Phase Approachò



Å Field Sketches/CAD Drawings 

Tanks, vessels, piping systems.

Å Establish Testing Locations

¸ Vessels - Heads, Shell, Nozzles 

¸ Tanks - roof, shell, floor, apertures. 

¸ Piping ïvertical, horizontal, elbows, tees, reducers, deadlegs, etc.

¸ Pumps ïvibration analysis, oil sampling.

Å Proper Test Methods

VT,  UT,  RT,  ET,  MT,  PT,  AE, LT,  PMI, etc.

ÅInspection Plan



ÅField Sketching



ÅCAD Drawing



ÅMaterial of construction.

Å Surface condition.

Å Operating condition (insulation, temperature).

ÅAccessibility.

ÅKnowledge and past experience of potential, or 
existing problems (whatôs and whereôs).

ÅPrevious and/or expected problem locations.

ÅService specific.

Å Potential for safety and environmental emergencies.

ÅComplexity of design.

ÅProper Test Method



ÅCorrosion Damage



ÅCorrosion Damage



ÅCorrosion Damage



ÅCorrosion Damage



ÅCorrosion Damage



ÅMechanical Damage



ÅMechanical Damage



ÅMechanical Damage



ÅMechanical Damage


