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Implementing Effective PMI
Programs

by John Bailey
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John Bailey, PE, PMP

A BS Mechanical Engineering from Oklahoma State
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A Professional Engineer and Project Management
Professional involved in the refining, upstream,
and manufacturing industries. Project involvement
Includes design, project engineering, mechanical
Integrity, process hazard analysis, project

management consulting, and other opportunities.

// : \\
N ////////////// L \\\“ "

///////////////”""““\\\\\\\\\\\\\\\\ A The inventor of the PMI patent for SGS and
designed and developed the first version of the
SGS MIMS.

A Designed various systems to improve efficiency
and quality at SGS for various processes involving
scanning, document management, and process
optimization.
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Why PMI?

" Avoid catastrophic failure
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' A //// due to wrong alloy in

N service

A Personnel safety

A Facilities damage
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A Community perception Resid Hydrocracker

A LPO due to unscheduled It only takes 1 off-spec
component to cause a
outages

loss of containment and
cause a catastrophic
failure




Why PMI?

N PMI is the key to
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“~5as. preventing catastrophic

o\ failure due to the wrong
material in service

A PMI will identify hidden
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accidents

July 2005 USGC
Resid Hydrocracker

A Each component in
Incorrect service
represents a near miss

A PMI supports post -
accident audits




Why PMI?

Long service times of equipment or piping

are not a good indicator of correct alloy
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/77 "R\ 5 years in service (1984) R e Rt
b R o Pipin_g Fires
A Delayed Coker unit in Canada ACELILLY e
=y = R Chemical
; A Maintenance item failed Composition of |
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| A Coker unit in Louisiana S

A Original construction item failed
12 years in service (1994)
A Hydrocracker unit in US Gulf Coast

A Maintenance item failed



Why PMI
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Measured conforming conforming
¢/ Pipe 3950 300 8%
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\ Fittings (775 500 6%
Welds | 9700 675 7%

Total | 23,100 7%




Why PMI?
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A Impact of Refinery
Crude Slates on
Corrosion

A Lower cost, higher
sulfur content crudes
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A More aggressive
operating conditions

Corrosion Rate

Temperature




Effective PMI Program Goals
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& N \ Aldentify all critical

components
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A Analyze all critical
components

A Manage remediation
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A Support potential
audits

A Value




Typical PMI Approaches

Approach 1 1 Fully Manual
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A Line drawings with hand written data
iIndicating results from each analysis

A Pass/Fail or brief analysis recorded on each
component in drawing

N . A Multiple copies of drawings to handle data
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WW””""“\‘\W‘,. Approach 2 1 Spreadsheet based data

A Line drawings with hand written data
iIndicating results from each analysis

AShot | Dé6s referenced on dr aw
Excel spreadsheets produced by analyzer

A Multiple copies of drawings to handle data
guantity




Typical PMI Approach
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Shot 1 2_7
Pass Shot1
Shot2 Pass A

11| & ?@f oo Data recorded on
o G the drawings

Location
Pass 2

= | Up to 600 analyses

Shot 2

* per drawing
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Challenges of Typical Approaches
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|dentifying all critical components
( Ensuring analysis of all critical components
‘ Categorizing discrepancies for corrective action
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\ Determining impact of changing operating

\ conditions
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Improved PMI System Advantages

V

|dentifying all critical components

Ensuring analysis of all critical components
Categorizing discrepancies for corrective action
Managing corrective actions

Determining impact of changing operating
conditions

Robust for audit

Value



|dentifying all critical components
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critical all oy
A ocate all drawings having critical systems
Adentify and locate spec breaks on drawings
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|dentifying all critical components

PMI Drawing Selector for Alloy Piping

Sefting Name
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2 CATCl v |

Drawings

239 - Drawings Found.

(@ Normal (" Missing shots ) %

1470020
14700202
14700203
14700204
14700205
14700206
14700207
14700208
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Seek> Load | Cancel |

Automatically
locates all
7 drawings
containing
alloy materials

Allows selecting
> and editing of
drawings for
review




|dentifying all critical components
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System

A Accommodat
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|dentifying all critical components
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Process Unit

A Up to 60
drawings
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shots per
drawing

A >10,000
Shots




