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May, 2000 Petrobras 36

World’s largest floating oil platform off the coast of Brazil

{www.rooctcauselive.com/files)

Speech on the new platform design
by a Petrobras executive

“Petrobras has established new global benchmarks
for the generation of exceptional shareholder wealth
through an aggressive and innovative programme of
cost cutting on its P36 production facility.
Conventional constraints have been successfully
challenged and replaced with new paradigms
appropriate to the globalised corporate market place.

Through an integrated network of facilitated
workshops, the project successfully rejected the
established constricting and negative influences of
prescriptive engineering, onerous quality
requirements, and outdated concepts of inspection
and client control.

Elimination of these unnecessary straitjackets has
empowered the project’s suppliers and contractors to
prapose highly economical solutions, with the win-win
bonus of enhanced profitability margins for
themselves. The P36 platform shows the shape of
things to come in the unregulated global market
economy of the 21* Century.”
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March 15, 2001 Petrobras 36

{www.rootcauselive.com/files}

On March 15, 2001, the Petrobras 36 platform in the Roncador Field, Campos Basin, experienced an explosion during drainage operations. The operations were
immediately suspended, and emergency trained crew attempted to put out the fire. Shortly later, a second explosion occurred, killing 11 of the 175 people
onboard.

In May 2007, a federal judge ruled that Petrobras had to pay a fine of BRL10O million {$50.8 million} for environmental damages caused when the P-36 sank.

Inadequate safety inspections and virtually no quality assurance were blamed for the incident.
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PSIO

* Established in April 2007 by Administrative
Order 234

* Primary tasks:
— Coordinate state, federal and local agencies
— Incident investigation
— Gap/Overlap Analysis

— Quality Management
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Designated Liaison Agencies

* Department of Environmental Conservation

e Department of Fish and Game

e Department of Public Safety

* Department of Revenue

* Department of Transportation and Public Facilities
* Department of Labor and Workforce Development
* Department of Law

* Department of Natural Resources

Alaska Qil and Gas Conservation Commission

* Governor’s Washington, D.C. Office
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Coordinated Efforts Among
Agencies

Event notification and coordination of
Investigations

Circulation of employee/public concerns
Regular liaison interaction

Regular contact with local, state and federal
entities

Combat the “silo effect”




Recent Coordinated
Incident Investigations/Activities

* September 2008 Y-Pad artificial lift gasline
rupture

* January 2009 Pump Station 1 pigging incident
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Gap Analysis

The Goal of the Gap Analysis is to provide a
comprehensive and cost-effective approach to
state oversight of oil and natural gas facilities,
equipment, infrastructure, and activities on state
oil and natural gas units and leases.
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Process

In coordination with Liaison Officers:

* Identify statutory and regulatory authorities;

* |dentify how these authorities are implemented:;

* ldentify any gaps and overlaps;

* Assess risks associated with any gaps and overlaps;
* Coordinate the review of gaps, overlaps and risks;

* Provide recommendations to DNR Commissioner
and Resources Subcabinet
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Schedule

* Arcadis hired to do detailed analysis of
statutory and regulatory gaps and overlaps

* Data compilation in progress — will begin
meeting with PSIO liaisons soon

* Results expected August 2009
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PSIO’s Gap Analysis &
DEC’s Alaska Risk Assessment

* The Risk Assessment and Gap Analysis documents
will serve as tools in determining how best to
coordinate agency efforts to provide a
comprehensive and cost-effective approach to oil
and gas oversight activities

* Where high risks exist in areas of little or no
oversight, those gaps will likely need to be filled.

; * Where low risks exist in areas of duplicative
‘ oversight, those overlaps will likely need to be
removed.
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Quality Program

Designated agencies, to the extent
authorized through existing legal authorities,
shall require the industry businesses to
provide a comprehensive description of
current practices that includes the quality

control, quality assurance, monitoring,

inspection, and other practices the business

uses to ensure the integrity and reliability of

oil and natural gas facilities, equipment,

infrastructure, and activities.
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What is Quality Assurance?

Quality assurance is any systematic process of
determining if a product or service meets the
mutually agreed upon characteristics and
expectations for performance

Establishes rules and methods (the process) to
achieve expected results and conformance to
requirements

The “Plan” component of a quality management
system

Often confused with quality control
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What is Quality Control?

The process steps, procedures and activities
employed to measure or test physical
characteristics and performance requirements
against predetermined criteria

Is concerned with the product or service

The “Check” element of a quality management
system

Should not, but is often confused with quality
assurance
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Quality
Assurance

PDCA Cycle

*Mission
*Requirements
*Objectives

*Improve Processe
*Corrective action

N

~

*Procedures
*Processes
*Methods

~

*Test
*Audit
*Assess
*Inspect
-Monitoy
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Quality Management Systems

Fundamentals:
* Quality control;

* Quality assurance;
* Monitoring;
* Inspection; and

Other practices used to ensure the integrity and
reliability of facilities, equipment and
infrastructure

E
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Agency Expectations of PSIO

* Help agency personnel become knowledgeable of
the elements of quality management systems in
order to maintain the integrity and reliability of:

— Oil and natural gas facilities

— Equipment

— Infrastructure
 Understand the benefits of:

— Plan, Do, Check (Study), Act

— Performance measurement
— Continuous Improvement
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PSIO Expectations of Agencies

 Document evaluations of oil and gas
facilities, eqguipment, infrastructure, work
activities and where applicable in the
context of quality management

e Effectively communicate results to industry

 Work with the PSIO Coordinator to
coordinate review of evaluations, identify
gaps, and seek remedial action.
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PSIO Expectations
of Petroleum Industry

Provide evidence that management
systems or processes for quality control,
guality assurance, monitoring, inspection
and other programs are implemented,
effective, and periodically evaluated by
upper management.




Petroleum Systems Integrity Office (PSIO)

Administrative Order 234 issued April 18, 2007 established PSIO
and outlined its three primary tasks:
1. Coordinate state, federal and local agencies
2.Gap Analysis
3. Quality Management

1. Coordinate state, federal and local agencies
The PSIO is an umbrella agency overseeing all oil and gas infrastructure statewide, coordinating all oil and gas activities
from government agencies, so that agencies impacted by any activity are aware and informed.

Covrdinated efforts among agencies

* Incident notification and coordination of investiga-
tions

* Circulation of employee/public concerns

* Regular liaison interaction

* Regular contact with local, state and federal entities
* Break down the barriers to effective communication
that exist between agencies, between agencies and
industry, and within agencies.

Designated liaison agencies:
* Department of Environmental Conservation
* Department of Fish and Game
¢+ Department of Public Safety
* Department of Revenue
* Department of Transportation and Fublic Facilities
¢+ Department of Labor and Workforce Development
¢ Department of Law
¢ Department of Natural Resources
+ Alaska Oil and Gas Conservation Commission
* Governor’s Washington, D.C. office

2. Gap/Qverlap Analysis
The goal of the gap analysis is to provide a comprehensive and cost-effective approach to state oversight of 0il and natu-
ral gas facilities, equipment, infrastructure, and activities on state oil and natural gas units and leases.

Process
In coordination with liaison officers from other
government agencics:
* Identify statutory and regulatory authorities and prac-
tices
* Identify any gaps and overlaps
* Assess risks associated with any gaps
* Coordinate the review of gaps, overlaps and risks
* Provide recommendations to DNR Commissioner and
Resources Subcabinet.

Definitions

A gap is:
* A mismatch (i.e. clarifving roles and responsibilities or
definitions}); or
* A lack of current jurisdictional authorities.

An overlap is:
* an authority/program with an area or range in com-
mon with another authority/program

PSIO’s Gap Analysis &
PDEC’s Alaska Risk Assessment

* The Risk Assessment and Gap Analysis documents
will serve as tools in determining how best to coordinate
agency efforts to provide a comprehensive and cost-
effective approach to oil and gas oversight activities

* Where high risks exist in areas of little or no oversight,
those gaps will likely need to be filled.

* Where low risks exist in areas of duplicative oversight,
those overlaps will likely need to be removed.

Sample Gaps and Overlaps

* Unclear understanding of another agency’s activities/
jurisdiction

* Actual oversight vs. statutory/regulatory authorities
» Communication between state oversight agencies
regarding oversight programs, activities, and investiga-
tions

* State agency knowledge of quality management pro-
grams

* Training availability and requirements for state per-
sonnel




Quality Program

3. Quality Management

Designated agencies, to the extent authorized through existing legal authorities, shall require the industry
business to provide a comprehensive description of current practices that includes the quality control, quality
assurance, monitoring, inspection, and other:practices ihe business uses to ensure the integrity and reliability of
oil and natural gas facilities, equipment, infrastructure, and activities,

Plan-Do-Check-Act Cycle: The Fundamentals of any Quality Management System

+Mission

-Objectives

Quality
Assurance

Improve
Processes
-Corrective
action

*Requirements A

( ‘Procedures
N ‘Processes
+Methods

*Test

«Audit
*Assess
Inspect
*Monitor

Quality
Control

Agency Expectations of PSIO
Help agency personnel

PSIO Expectations of Agencies
* Document evaluations of oil and gas facilities, equip-

* become knowledgeable of the elements of quality man- ment, infrastructure, work activities and where appli-
agement systems in order to maintain the integrity and cable in the context of quality management
reliability of: * Effectively communicate results to industry

» Oil and natural gas facilities
» Equipment
» Infrastructure

* understand the benefits of
» Plan, Do, Check (Study), Act
» Performance Measurement

» Continuous Improvement

PSIO Coordinator: AHison lversen
Ph: 907-269-8806
Fx: 907-269-3484

2247

* Work with the PSIO to coordinate review of evalua-
tions, identify gaps, and seek remedial action

PSIO Expectations of Petroleum Industry
* Document evaluations of oil and gas facilities, equip-
ment, infrastructure, work activities and where appli-
cable in the context of quality management
» Work with the PSIO to coordinate review of evalua-
tions, identify gaps, and seek remedial action.

PSHO Quality Specialist Natural Resource Specialist 11
Mike Engblom-Bradley Darcy Bromley-Harris
Ph: 907-375-7750

Natural Kesource Specialist IV
Steve Schmitz
- - Ph:269-8777 e - e -
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Project Objectives

e Assess the current state
of infrastructure &
systems in place to
operate it.

¢ Identify and rank areas
of greatest risk.

e Present findings.
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Project Background

e Parts of Alaska's complex oil
and gas infrastructure have
been in place since the early
1960s, and in some cases have
already exceeded their original
engineered lifespan.

e In 2006, North Slope oil
production was interrupted with
a failure in one component of
the system.
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.. Project Organizational Structure

Advisory Group

Federal Agency A
Advisory Group

[ Local Government

Public
Advisory Group

. State Agenc Oil & Gas Industry
Legislature | --- 2 Agency <--- Advisory Group
Oversight Team (AOGA)
A
Project Manager Y.
(ADEC/SPAR/IPP) .
\ J ~
1 A A 4
Expert Firm Infrastructure
(design and 4—>
implement RA) Operators
\ /
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+ - Project Organizational Structure

State Agency Oversight Team:

e Alaska Department of
Environmental Conservation (ADEC)

» Alaska Department of Labor and
Workforce Development (ADLWD)

o Alaska Department of Law {ADL)

o Alaska Department of Natural
Resources (ADNR)

o State Pipeline Office (SPO)

o Petroleum Systems Integrity
Office (PSIO)

e Alaska Department of Public Safety,
State Fire Marshall (DPS/SFM)

» Alaska Department of Revenue
(ADR)

+ Alaska Oil & Gas Conservation
Commission (AOGCC)

Alaska Oil & Gas Infrastructure Risk Assessment
Organizational Chart

ADNR
SPO

I | 1 I
l ADEC YlJ ‘J‘\DLWDA;)\( ADLA‘A) tJTPSISFM )"

! -
“~. ], State Agency Oversight Team T2 ’
(Oversight of project, each member is
a single point of contact for thelr
agency's input and concerns)

l

ADEC/SPAR/IPP
{project managers and
contract administrators)

Nuka Research Expert Firm Independent
(meeﬁo:r% :’a:lt:ltuﬂon, {design and Review Entity
[ y Impl int RA,
d:cmmntat?:n) < 'ml }) ‘"°'£'§5°' "

UA -

Engineering
& Mines

I

'

'

'
‘
-, '
[]
N
i
]
’
1

\ 4
Local
Government

governmental

Drganizations
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PIOJ

ect Purpose

Outcome of the Risk Assessment

— “Picture” of the system as it stands today, highlighting the
infrastructure components with the highest relative risk of a

potential significant event.

— Provide information to State agencies that is necessary for
them to perform their mandated duties to oversee the steady
flow of oil and gas without unplanned interruptions, while
protecting the public's safety and the environment,




Organized and systematic effort to
identify and analyze hazardous
scenarios;

Starts with answering the question
“What can go wrong?”

Evaluate “how likely” it is that a
significant event will occur;

Evaluate “how damaging” the event
would be to people, the environment,
or production and state revenue if the
event were to occur; and

Combine the factors to determine an
objective risk level,




Three Step Process

Step 1 Step 2
* Define the significant * Conduct the risk
events assessment

* Design the risk

assessment

Step 3
» Analyze the results

* Develop risk
mitigation
recommendations
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Potential Recommendations

» Physical changes to
infrastructure

e Changes to policies,
procedures, standards, or
regulations

e Changes to infrastructure
audits, management, or
oversight
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North Slope

TAPS
Cook Inlet
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Schedule

Phase 1: Phase 2: Phase 3:
Risk Assessment Risk Assessment Analvsis &
) ] nalysis
Methodology Design NN Implementation WEEEy ~ Analysis &
June 2008 — Aug 2009 Aug 2009 — Feb 2010
Feb 2010 — May 2010
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e Provide risk profile of
infrastructure.

e Provide input for risk
management decisions by
Industry and the State.
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Methods

Risk Analysis

Screening

Reliability

Environmental Spill Calculations
Environmental Consequences

Operational Hazards
Safety
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Risk

Analysis

| Infrastructure Physical

Scope & Node
Definition

Preliminary
Infrastructure Risk
Screening

Risk Analysis

Natural Hazards

Assessment

|
I
|
|
: Assessment
|
|
|

1
|
|
Operational Hazards :
|
|
|
|

Rigk Analysis
Summary

h

Documentation of
Risk Analysis Results
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Screening

Define infrastructure
nade for screening
{zee Section 3)

L J

¥

Postutate worst case
envinenmental
evant(s)

Remove node

environmental
analysis

Postulate worst case
reliability event(s}

consequences
exceed
threshold?

\/’

Document Screening Results

1. Nodes that are potential contributors to significant events in afl
three consequence categories (SER)

2. Nodes that are potential contributors to significant events in
one or wo conseguence categories (SE. SR, ER, 5. E, orR}

3. Nodes that are NOT potential contributors to significant events
in any consequence categaries
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Table 6-3  Reliability Consequence Levels for Preliminary Risk Screening

Category Production Loss
Boundaries

e e e e e g e e — —.

3 >42 000,000 bbls

Explanation (see Note)} J

Corresponds to about a two month full outage
for TAPS

2 . 4,200,000 to 42,000.000 bbls

Corresponds to an outage range which includes
an approximate 30 day outage for TAPS or a
two week outage for a production source that 1s
half of the TAPS throughput

1 <4,200,000 bbls

Corresponds to less than a week outage for
TAPS or a 60 day outage for a production
source that is 10% of the TAPS throughput.

Note: Outages assume 700,000 barrels per day TAPS throughput
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C Enwvii i C: G

An environments] consequence score will be cakulated for cach of the release events that are
coasidered, based on the index vahwes that are amigned in each of the abovr contnbuting factor
categories. The overall environmental consequence score will be calcnlzed uang Equrson 7-2:

N, =M *(Q,—R)*S,

Eguation 7-2 Envir ] Comzag
Whese:
N; = Even i Calculated Environmental Consequence Score (1 to 45)

o Scorirs Colealari

M, = Event i Matcrial Composition Index (1 o 3)
@, =Event i Relrase Quantity Index (4 to 6)
R, = Event i Recoveratulity/Remediation Index (1 to 3)

$, = Event i Enviroamental Seasitivity Category Index Mumber (1 to 3)
Example calculaton:

A significant release of crude oil (M = 3) that ix 2,000 banels o wze (Q = 5) mn an area of
| very high sensitivity {S = 3), but where recavery and remediation efforts can be bighly
I effective (R=3). would be scored as:

M =3x(5-Dad=1k

This approsch represents & relative ranking of releases; it cannot be correlated o any physical
mezning besed on the sbsolute value of the dmmbers or index that is assigned to each Dactor. The
value of the overall environmental comsequence scorc can range from 1 o 45, depending on the
nasignod values of the conmitaning factoc categonies. Ranges of the enviroemental conseqoence score
will then be used to categorize the relative environmental impacts of the potentiz] relexse cenanos.
See Appendix G for example scenanios that bave been processed through this model.

Table 7-6 presents preliminary vahses that will be nxed for ng the euvn i q ]
to each of the potential celease evetts. The defimtinns and descriptions. for the qualitative range of
significent envirommental consequences fin this project m Table 7-6 wrar derived from inpo from the
wakeholder consuliation process that was executed at the commencemess of the project.

Category -
Number

Environmental impacts

Catastrophic — A significant release to an area of extremely

high environmental consequence that causes large-scale,
widespread, non-recoverable, irreversible, and long-term
damage that is severe. The damage would be considered to
be extensive epnough that the area would be considered
urnusable for the foreseezble future. The loss would prevent
a retum to normal life support and access for the conduct of
normal activities that were once supported by the area’s
resources.

Consequences Score

Greater than or equal to 30

Challenging — A significant release to an area of high
environmental consequence that causes widespread and
persistent damage to the area, which would cause a
disruption in life support and would limit rormal use and
activitics in the area for some time. Remediation would be
required and some damage to the area may be ureversible.

Greater than 15, but
less than 30

Manageahle — A release to an area of some environmental
consequence that results in localized and reversible effects
on the environment. Results in some initial disruption of
actrvities in the area, but normal usage can resume mn a very
short time frame once remediation/recovery activities have
been completed.,

Less than or equal to 15

o danen
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Afier the incident scenanos for each node have been tdentified, the safety nisk calculation wili entail
three major tasks: )

1. Consequence Analysis — Evaluation of physical effects of incidents on people
2. Likelihcod Analysis — Estimation of incident frequencies

3. Risk Calculation — Calculation of nisks, which are a combination of likelihood and
consequences/impacts, and presentation of results

Risk is then calculated using the “nisk triplet” model, shown 1n Equation 7-1:

R = <fi:Ci"£|'>n
Equation 7-1 Risk Triplet Model
Where:

. R =Calculated risk

Z,; = Significant Incident Scenario 1 (from the FMEA Hazard Events Identification process)
C; = Event i consequence (from the Consequence Analysis)

L; = Event i Likelihood (from the Likelihood Analysis)

11 = Number of significant incident scenarios




