@ Shell Global Solutions

Establishing Integrity Operating
Winnd=o'w's =) ( | OWO ¢

Inspector Summit
January 27, 2006
Galveston, TX

*Based on article published

in Inspectioneering Journal, John Reynolds

April, 2005 Pro-Inspect, Inc.
= — Steamboat Springs, CO, USA




Qutline for this Presentation

A The 10 Shell (US) Process Safety Initiatives (PSI)

A The Pressure Equipment Integrity (PEI) Initiative

A Corrosion Control Documents (CCD)

A Integrity Operating Windows (IOW)
AStandard and Critical | C
Al ntegration of | OWO0s 1 nt
ATraining of Operators on
A The Pressure Equipment Integrity Pyramid
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Ten Process Safety Initiatives
(PSI) - Initiated in May, 2000

A Pressure Equipment Integrity (PEI) - IOW creation
process

Ensure Safe Production (ESP) - IOW monitoring process

Operator Training and Procedures - IOW knowledge
transfer

Management Of Change (MOC) - IOW change process
Investigations i 3 Levels up to RCA

Protective Instrument Systems (IPFT A S| L 0 )
Reliability Centered Maintenance (RCM)

Causal Learning

Audits and Assessments
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Process Safety Initiative

AEach of M%%IC%O PSI 0 dourw e t

main metrics to track implementation progress (10
X 4 = 40 metrics total)

A For the PEI process safety initiative we tracked:

- Numbers of Corrosion Contr ol Do
- Numbers of process units with RBI completed

- Numbers of process units with a
- Numbers of operators trained on

A But there was only one bottom line metric for the
aggregate of the ten process safety initiatives | >
numbers of process safety incidents per

vear
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Results of the Process Safety Initiatives

Numbers of 58 S
Process Safety =»r—=
Incidents 20 |12

In 6 years after 15
implementation ]

A real success

story ) k
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Primary Aspects of the
Pressure Equipment Integrity

|dentify all ne((é:s)sg!/)l nl!;b'rN%EL\é%g Windows
(I OWO s
Create OEMI Teams (Operations - Engineering -

Maintenance - Inspection) in each operating area to
create and mana@&o€CDO0s and

Create Corrosion Control Do
document all process| OWO s

Train operators on the CCD and | OWO0O s
Implement | O Wansl Risk-Based Inspection (RBI)
Implement PEI Focused Asset Integrity Reviews (FAIR®)
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Pyramid
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Corrosion Control Documents |

A Relatively comprehensive(-:dgaﬁ:[e%ﬁQfL%anaging equipment

degradation
A Description of the process unit and process conditions

A Shutdown and start up conditions that may affect corrosion and
degradation mechanisms, as well as normal operation

A Process Flow Diagram (PFD) and Materials and Corrosion Diagram
(modified PFD showing construction materials)

A Corrosion Control Loops (areas of similar corrosion within the PFD) e.g.
overhead system, slurry system, reflux system, etc.

A All potential types of degradation (and fouling) in each process unit and
history of problem areas

A Quantitative and predictive models for degradation mechanisms

A Vital corrosion control procedures, injections, inhibitors, etc.

A Recommended inspection & corrosion monitoring, process changes,
construction materials changes, etc.
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Corrosion Control Documents |
| Construction i
AUnit speclrtrirc CTCDOs com

team which includes:

- Site corrosion engineer/specialist

- Unit process engineer

- Unit inspector

- One or more experienced unit operations representatives

Facilitator (knowledgeable / experienced corrosion engineer)

A Final document represents an agreement
petween the OEMI Team involved and clearly
penefits by the synergistic interaction of all team
members
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Establishing Integrity Operating
A Historical operating VMi&I6lENAIRe & inspection
records
A Design data; lab data; operating data
A Metallurgical and corrosion data and modules
A Process chemistry and engineering knowledge
A Reactive chemistry knowledge
A Recommended practices (industry and company)
A Process and corrosion modeling tools

A Subject matter expertise and experience (heavy
dose)
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Integrity Operating Windows
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Operating
Window

T%

Critical Limit High

Failure occurs quickly

Failure occurs with sustained

Standard Level High  Operations
Target RBange high
Stahle S
’ afe to Operate
Reliable, Target — Optimal F.'l
Profitable Indefinitely
Target Range Low

A §

Standard Level Low

Failure occurs with sustained
Operations

Critical Limit Low

Failure occurs quickly
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Integrity Operating Windows |

| ~ Examples
A Typically fall into 2 categories:

A Physu:al

Various limits on pressures and temperatures, including design,

operating, partial pressures, dew points, dry points, heating and
cooling rates, delta P, etc.

Flow rates, injection rates, inhibitor dosage, amperage levels on

Alky contactor motors, slurry content, hydrogen flux, vibration
limits, corrosivity probes, etc.

A Chemical

pH, water content, acid gas loading, sulfur content, salt content in
crude, NH,HS content, NH; content, TAN, acid strength, amine

strength, inhibitor concentration, chloride contamination levels,
oxygen content, etc.
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