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Developing a Mechanical Integrity Plan

By: Duane Edwards
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Sr. Engineer / Div. Manager

Over 30 Years Experience in the Chemical,
Petrochemical, Pharmaceutical and Refinery

_ Industries.
///////////////Hlﬂlll\\\\\\\\\\\\\\\ . Member of OSHAG6s Technical Advi s
//////////////ﬂmnn\\\\\\\\\\\\\\\\\\\ 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
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plan.
How to get started.

A What is needed.
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Sources

OSHA 29 CFR 1910.119())

Industry codes, standards and recommended
practices.
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Why Establi sh a

A Governmental Regulations

Federal, State and Local
Jurisdictions

nPI

A Corporate and Site Standards



Mechanical Integrity Plan
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Federal Regulations

OSHA 29 CFR 1910.119())
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A Condition of Process Equipment
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A To Help Prevent Disasters




A Protect Our Environment




A Protect Our Environment




A Protect Our Environment
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History of
tank 393

The tank destroyed on July 17 had been
ired nine times sinca 1992. The June

re
26 inspection revealed a hole 3 inches
wiide and ¥& inch high. The hole was about

1 inch from a r&v?-:-uslj." patched area. It

was about 21 et high on the 32-faal-
high tank. The incident report doas not

show the exact onentation

of the repair area on the

TEeemme..  tank.
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A 22 inch-by-
22 inch patch
recommendead

duri the

k June
inspection
Was never

placed.
Previously
installed patches
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Source: Motiva
Enterprises documenis



A Mechanical Integrity

Process Safety Management
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A Mechanical Integrity

Mechanical Integrity
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A Mechanical Integrity

Mechanical Integrity
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- Date of Inspection
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A Management

A Engineering/Inspection
A Maintenance
A Production

A Safety



A Evaluation/Audit

A Proper 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



A Equipment design parameters.

A Equipment materials of construction.

A Equipment fabrication i vendor surveillance
(QA/QC).
A Process conditions i normal and upset.

A History of equipment, including past inspection
data.

A Used equipment 1 previous history.



A Know The Process Conditions

A Normal and min/max pressure, temperature, volume
and flow rate.

A Continuous or batch operation;
| f Dbatch, Nbatch process mi X

A Develop a matrix of materials of construction,
contents, operating conditions, failure mechanisms.

A Forms of corrosion that could be present.
A Mechanical failures that could occur.

A Can upset conditions change the mechanism and/or
location of failure?



A Know What To Do Ahead of Time

A Appropriate cleaning procedures for inspection.

A Appropriate NDT methods for expected failure
mechanism.

A Develop an inspection frequency (internal & external)
based on procedures, RBI, past history, codes and
regulations.

A May need to alter inspection method and frequency
with significant operational changes.



A Know What To Do Ahead of Time

A Develop appropriate repair procedures for each
material/failure mechanism.

A After repair procedures i inspection method,
frequency.

A Equipment lay -up procedures (out of service) for
future use.

A Safety.



A Continuous Improvement

A New technologies (and participation in industrial
societies.

NDT methods.

New materials.

New insight into failure mechanism.
A New code and standard mandates.
A New site specific mandates.
A New governmental regulations.

A Required inspector certifications.



A Governing Documents

A Applicable Codes, Standards, Recommended
Practices and Regulations

. APl T American Petroleum Institute

. ASME T American Society for Mechanical
Engineers

. NBIC - National Board Inspection Code

. NACE International

. ASTM International (testing and materials)



A Governing Documents

. ANSI T American National Standard Institute

. ASNT 17 American Society for Nondestructive
Testing

. STI T Steel Tank Institute
UL T Underwriters Laboratories, Inc.

Governmental Regulations / Local Jurisdictions



A Getting Underway
ANnThree Phase Ap

A Phase One

All equipment used in government regulated hazardous
chemical & flammable processes.

A Phase Two

All remaining process critical equipment.

A Phase Three

Miscellaneous non -critical equipment.



A Inspection Plan

A Field Sketches/CAD Drawings
Tanks, vessels, piping systems.

A Establish Testing Locations

Vessels - Heads, Shell, Nozzles
Tanks - roof, shell, floor, apertures.

Piping T vertical, horizontal, elbows, tees, reducers, deadlegs, etc.
Pumps 1 vibration analysis, oil sampling.

A Proper Test Methods
VT, UT, RT, ET, MT, PT, AE, LT, PMI, etc.



A Field Sketching
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A CAD Drawing

REPORT
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A Proper Test Method

A Material of construction.

A Surface condition.

A Operating condition (insulation, temperature).
A Accessibility.

A Knowledge and past experience of potential, or
existing problems (whatos and

A Previous and/or expected problem locations.
A Service specific.
A Potential for safety and environmental emergencies.

A Complexity of design.



A Corrosion Damage




Corrosion Damage




A Corrosion Damage




A Corrosion Damage
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A Mechanical Damage




A Mechanical Damage
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Mechanical Damage




A Mechanical Damage




