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Why PMI?

Avoid catastrophic failure 

due to wrong alloy in 

service

ÂPersonnel safety

ÂFacilities damage

ÂCommunity perception

ÂLPO due to unscheduled 

outages

July 2005 USGC 

Resid Hydrocracker

KHOU Television Photo

It only takes 1 off-spec 

component to cause a 

loss of containment and 

cause a catastrophic 

failure



Why PMI?

PMI is the key to 

preventing catastrophic 

failure due to the wrong 

material in service

ÅPMI will identify hidden 

triggers of future 

accidents

ÅEach component in 

incorrect service 

represents a near miss 

ÅPMI supports post -

accident audits

July 2005 USGC 

Resid Hydrocracker

KHOU Television Photo



Why PMI?

Long service times of equipment or piping 
are not a good indicator of correct alloy 
usage

5 years in service (1984)

ÂDelayed Coker unit in Canada

ÂMaintenance item failed

16 years in service (late 1980ôs) 

ÂCoker unit in Louisiana 

ÂOriginal construction item failed

12 years in service (1994)

ÂHydrocracker unit in US Gulf Coast

ÂMaintenance item failed

Source:  Setterlund, 

R.B., òRefinery 

Piping Fires 

Resulting from 

Variations in 

Chemical 

Composition of 

Piping Materials,ó 

2
nd

Int. Symp. 

Mech. Integrity of 

Process Piping, 

Houston, TX, 1996.



Actual Refinery SGS PMI Results

Pipe

Valves

Fittings

Welds

Total

Components 

Measured

% Non-

conforming

3950

1675

7775

9700

23,100

Non-

conforming

300

175

500

675

1650

8%

10%

6%

7%

7%

Why PMI ?



Why PMI?

ÅImpact of Refinery 
Crude Slates on 
Corrosion

ÅLower cost, higher 
sulfur content crudes

ÅMore aggressive  
operating conditions

Temperature
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Effective PMI Program Goals

ÅIdentify all critical 
components

ÅAnalyze all critical 
components

ÅManage remediation 
activities

ÅSupport potential 
audits

ÅValue



Typical PMI Approaches

Approach 1 ïFully Manual

ÂLine drawings with hand written data 
indicating results from each analysis

ÂPass/Fail or brief analysis recorded on each 
component in drawing

ÂMultiple copies of drawings to handle data 
quantity

Approach 2 ïSpreadsheet based data

ÂLine drawings with hand written data 
indicating results from each analysis

ÂShot IDôs referenced on drawing match 
Excel spreadsheets produced by analyzer

ÂMultiple copies of drawings to handle data 
quantity



Typical PMI Approach

Manual 
identification of 
components

Data recorded on 
the drawings

Up to 600 analyses 
per drawing

Multiple copies of 
drawings required
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Challenges of Typical Approaches

Identifying all critical components

Ensuring analysis of all critical components

Categorizing discrepancies for corrective action

Managing corrective actions

Determining impact of changing operating 

conditions



Improved PMI System Advantages

V Identifying all critical components

V Ensuring analysis of all critical components

V Categorizing discrepancies for corrective action

V Managing corrective actions

V Determining impact of changing operating 

conditions

V Robust for audit

V Value



Identifying all critical components

ÅIdentify critical alloy systems on P&IDôs

ÅLocate all drawings having critical systems

ÅIdentify and locate spec breaks on drawings

ÅDetailing all components requiring analysis 

on drawings



Identifying all critical components

Automatically 
locates all 
drawings 

containing 
alloy materials

Refinery 1

Allows selecting 
and editing of 
drawings for 

review



Identifying all critical components

System

ÅAccommodat
es both 

Block style 
and Single 

line ISO 
drawings



Identifying all critical components

Process Unit

ÅUp to 60 
drawings

ÅUp to 600 
shots per 
drawing

Å>10,000 
Shots


