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May, 2000 Petrobras 36 
World's largest floating oil platform off the coast of Brazil 

~ 
~ ...-..... 

(www.rootcauselive.com/files) 

Speech on the new platform design 
by a Petrobras executive 

"Petro bras 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requirements, and outdated concepts of inspection 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 
propose 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 21st Century." 



N 
N 
N 
\D 

March 15, 2001 Petrobras 36 
.' ("\;::~ 

.\.l~ 
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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 BRLlOO 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 

• Department of Fish and Game 

• 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 Oil 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 IIsiio effect" 
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Recent Coordinated 
Incident Investigations/Activities 

• September 2008 V-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; 
• Identify how these authorities are implemented; 
• Identify 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 



N 
N 
W 
0'1 

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 

• Resu Its 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 IiCheck" element of a quality management 
system 

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

·Mission 
·Requirements 
·Objectives 

·Improve Processe~ 
·Corrective action 

PDCA Cycle 

·Procedures 
·Processes 
·Methods 

·Test 
·Audit 

·Assess 
·Inspect 

·Monitor 

Quality 
Control 
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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 
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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, equipment, infrastructure, work 
activities and where applicable in the 
context of quality management 

• 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, 
quality 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. 

Courdinated efforts among agencies 

• Incident notification and coordination of investiga­
tions 
• Circulation of employee/publ ic 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 Public 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/Overlap Analysis 
The goal of the gap analysis is to provide a comprehensive and cost·effective approach to sta"te oversight of oil and natu~ 
raj gas facilities, equipment, infrastructure, and activities on state oil and natural gas units and leases. 

Process 
In coordination with liaison officers from other 
government agencies: 

• Identify statutory and regulatory authorilies 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. clarifying 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 

2246 

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. 

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 



3. Quality Management 

Quality Program 
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 the 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 

Quality 
Assurance 

·Mission 
·Requirements 
·Objectives 

·Improve 
Processes 
·Corrective 
action 

Agency Expectations of PSIO 
Help agency personnel 

• become knowledgeable of the elements of quality man­
agement 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 Measurenlent 

» Continuous Improvement 

• Procedures 
·Processes 

• Methods 

·Test 
·Audit 

·Assess 
·Inspect 
·Monitor 

PSIO Expectations of Agencies 

Quality 
Control 

• Document evaluations of oil and gas facilities, equip­
ment, infrastructure, work activities and where appli­
cable in the context of quality management 
• Effectively communicate results to industry 
• 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. 

PSIO Coordinator: Allison Iversen 
Ph: 907-269-8806 

1'510 Quality Specialist 
Mike Engblom-Bradley 
Ph: 907-375-7750 

Natural Resource Specialist III 
Darcy Bromley-Harris 

Fx: 907-269-3484 

2247 

Natural Resource Specialist IV 
Steve Schmitz 

- . Ph: 269-8777 
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• Assess the current state 
of i nfrastructu re & 
systems in place to 
operate it. 

• Identify and rank areas 
of greatest risk. 

• Present findings. 

, " 
, " 
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• 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. 

• In 2006, North Slope oil 
production was interrupted with 
a failure in one component of 
the system. 

3 ' 
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Federal Agency 
Advisory Group 

~ 

~---

Local Government 
Advisory Group 

~ 

State Agency 
Oversight Team 

Project Manager 
(ADEC/SPAR/IPP) 

Expert Firm 
(design and 

implement RA) 

T, , 

Public 
Advisory Group 

,"Tf 

~---
Oil &. Gas Industry 

Advisory Group 
(AOGA) 

, , , , , 

'.... .. \ I 

0( ~ 
Infrastructure 

Operators 
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State Agency Oversight Team: 

• Alaska Department of 
Environmental Conservation (ADEC) 

• Alaska Department of Labor and 
Workforce Development (ADLWD) 

• Alaska Department of Law (ADL) 

• Alaska Department of Natural 
Resources (ADNR) 

• 

• 

• State Pipeline Office (SPO) 

• Petroleum Systems Integrity 
Office (PSIO) 

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

Alaska Department of Revenue 
(ADR) 

• Alaska Oil & Gas Conservation 
Commission (AOGCC) 

Alaska 011 & Gas Infrastructure Risk Assessment 
Organizational Chart 

I 

, , , 

Nuka Research 

t"(:\'f_l ,.\.) ·}.III, 

. 
~~tate Agency Oversight Tea~!. 

(Oversight of project, each member IS 
a single point of f;Ontact for their 

agency's Input and concerns) 

I 
ADEC/SPAR/IPP 

(project managers and 
contract administrators) 

1 
I I 

Expert Firm Independent 

.' 

(meeting fadlltatlon, (design and Review Entity 
coordination, 

documentation) 
1~lement RA) !"., !" .... ,..,..,'" , , , • • .' . 

• • • • .' . • . ' .. ' 
.' ' , , . . 

~ . 

• 
, , , 

, 
• 

(peer review of ItA 
.... 1.n ) 
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• 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. 

, 

6. ~ 
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.. :* . What is a Risl< Assessment? 
-

• Organized and systematic effort to 
identify and anaryze 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. 

7 ' 
_i'O'" 
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Step 1 

• Define the significant 
events 

• Design the risk 
assessment 

1- ·-1 

Step 2 

• Conduct the risk 
assessment 

Step 3 

• Analyze the results 

• Develop risk 
mitigation 
recommendations 
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• Physical changes to 
i nfrastructu re 

• Changes to policies, 
procedures, standards, or 
regulations 

• Changes to infrastructure 
audits, management, or 
oversight 

-, 
.~ , 
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Phase 1: 

Risk Assessment 

Methodology Design 
June 2008 - Aug 2009 

Phase 2: 

Risk Assessment 

Implementation 
Aug 2009 - Feb 2010 

A':':-."*-. ~" -:e • .,~ _ ~ -):11_... ,It! ;"".",>~ .. 

lm "'tJii$rt'e::~~~-'i~ ___ ,_~_ 

Phase 3: 

Analysis & 
Final Report 

Feb 2010 - May 2010 
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"'STATEI ~OIL&GA5 

i RISKJ 
DURATION START FINISH 

ji~ ..... lI:u I~ Qtr I, 2008 1Qii3,20()8 I Qtrl,2009 I Qtr 3,2009 I Qtrl,2010 

~~ONTKACT SIGNI NG 

_ .. PHASE I: DESIGN RISK ASSESSMENT (RA) 
METHODOLOGY 

22.14 

o days Tu.6124/08 Tuo6l24108 

,,5 Wod6l2SI08 Tuo8l25/0S1 

• Task 1 a -ProfeCt Plan 1.14 Wed 6I2SI08 T\te 7fl!J108 
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JUN. 24, 2006 
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_;PHASE 2: IMPLEMENT RA METHODOLOGY • .23 
, r _________ ~ __ _ 

• Task 6 -lmplem@ntRA 5.21 

,_;PHASE 3: ANALYSIS, RECOMMENDATIONS, 
/ AND REPORT 

,.23 

• Task 7 - Produce Draft Report 2.73 
- .- - - -. ----

IJ Task 8 - Produce Final Report &- Presentation on 

_.PROJECT COMPLETE .""yo 
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• Provide risk profile of 
infrastructure. 

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

\ .' 
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Ri§k AIOlaliy§i§ 
SCJfeeIOliIOlg 
Reliiabiliity 
IEIOlviJfOIOlmeIOltali SlPilili CaliculiatioIOl§ 
JEIOlviJfOIOlmeIOltali COIOl§equeIOlce§ 
OpeJfatioIOlali Hazard§ 
Safety 
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Infrastructure Physical 
Scope & Node 

Deflnlijon 

Preliminary 
Infrastructure Risk 

Screening 

-------- --------

• • 
Natural Hazards Operational Huarda 

Assessment Assessment 

I 1 
-------- --------

Risk Analysis 
Summary 

Documentation of 
Risk Analysis Results 
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Postulate worst Co3se 
safety event(s) 

\. 

Do safety "'-

FuMe< 
safety 

anafysis 

DEfine infrastructul1! 
node for saeening 

(Bee Section 5) 

Postulate worst case 
environmental 

ewnt(s) 

Postulate worst Gase 
reliability event(s} 

I Remov. node 1<""';;';;'."")1 R.mOV.nod·1 <DO,.,"b'iIy~Remo .. nod. No from further No from further cortSequences No from further 
safety conseq~ environmental exceed n!'liability 

an.3lysis th=:="'1.tt'7 anatysis thl1!shold? analysis 

Further 
environmental 

aftalysis 

Further 
reliability 
an.alysis 

V -- .J 

Document Screening Results 

1. Nodes that are potential contribut~ 10 significant events in all 
three conseqIJence C.3tegories (SER) 

2. Nodes that are potential contributors to significant events in 
one or bIIo consequence categories (SE. SR. ER, S, E. or R) 

3. Nodes that al1! NOT poterrti31 contributors to significant events 
in any consequence categories 

" • SM..,. 
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Table 6-3 Reliability Consequence Levelsfor PreJiminmy Risk Screening 

3 >42,000,000 bbls 

2 4,200,000 to 42.000.000 bbls 

I <4.200,000 bbls 

Corresponds to about a two month full outage 
for TAPS 

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

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 

" _i-"'_ 
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~cul~ Envtronmental Consequence Categcdn 

An rm.uDDIIImtaJ ~ ICOft' .uJ be aJcalatrd r.. each of Ihr rftrasco ~~ dill! life 

tansidm:d.. baKd OS! the indn whln 1ba 1ft auipIed iD ..ada of Illr ~ coafribPtiag fiIaor 
cakgon.... 1M mI",,11 mviromnmW ~ ..::on: will be calcu1mm miDg F.qu:uica 7-2: 

I:H, =M, .(Q,-R,).S, 
Equation 7-1 ElfVironmm'tJ/~~CDbknion 

-., 
:N, '" EvmI i CalcnJaud Em"iroamnllal C~ Scu-r (I to 45) 

.1>1, .. Eveal i Makriol Compositiaa lDdo:I!; (110 3) 

Q, .. En'llt i R.eln.se QuaaJity IDda. (4 to 6) 

:R, = Evem i Recoven~ hdrx (Ito 3) 

S, =E"ftII iEaviroammral Seocicn.uyCategoryltlde:..~(1103) 

Eumple takuJaIion, 

A aJDificaat (e1use of crude oil (M = J) tbBt ill 2.000 lwJds m Au <Q = 5) in aD .ea of 
Yft)' biJh oeusitivity (S '" J), but where nccnny I11III ranediatioa efI'om, a:D be bighly 
.,ffedi, ... (R- 3). would be KOred ... : 

:Nj =Jx (5-3)lI.J 00,8 

Thi. approtICh repr«atts • ~Iativ.. ..wac of..,1ran; it c:aBD<It be condaIIId to lIllY physical 
meminaI baRd on tbe absoltJuo \..me of !he mII:IIbon or iada. tha is assipd 10 ellCh Uctor. The 
valu.e of the ova-all mviroamental ~ ICOU CI:D. ImI£" £rum I to 45. d.pmdZng OIl !be 
... igncd , ..... uo of tbe comnbutinJ IioaoJ ~ Rm;eI of die ~ o::oascqDmCe SCOR 

will dim be ~ to catqorize tbe relative rm-i:raamt:aW. impacts of dr ~ rdnse tcmaricK. 
S«. Appmdix G for ~k lKeuno.1ba haw bee!I procnsed 1hrou&h Ibis IDDCId 

Table 7-6 pseseDI:I puliminary \-alues 1blllwiD. be..oed for assicoia&!be mviroammcal ~~ 
to ncb of the pofeDtia1 release evmb.. Tbr ~fimtiaas _ ~ for tbt qua!itati,-e raage of 
'igJU.flCaDI mviroDmemaI ~eI for IbU pmjt:ct iD T.blr 7-61Rft drm-nl &om isIpg:I from !he 
",-"holm consultation process dial was ~ zI tbe .......... of!be JlRlim. 

3 

2 

1 

CatastrophiC' - A significant release to an arn of extremely 
high environmental consequence that causes large-scale, 
widespread. non-£ecoverable. irreversible, and long-temJ. 
damage that is severe. The damage would be considered to 
be extensive enough that the area would be consider-ed 
unusable for the foreseeable future. The los. would prevent 
a return to normal life support and access for the conduct of 
normal activities that were once supported by the area' s 

Challenging - A significant ~lease 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 normal use and 
activities in the area for some timr. Remediation would be 

:Uanageable - 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 
activities in the area, but nonnal usage can resume in a very 
short time frame once remediation/recovery activiuC'S have 
been 

Grea"" than or equal to 30 

GTeater than 15. but 
less than 30 

Less than or equal to 15 

~ 
'-.,.....,~="...!! .. -
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After the incident scenarios for each node have been identified, the safety risk calculation will entail 
three major tasks: . 

I. Consequence Analysis - Evaluation of physical effects of incidents on people 

2. Likelihood Analysis - Estimation of incident frequencies 

3. Risk Calculation - Calculation of risks, which are a combination oflikelihood and 
consequences/impacts, and presentation of results 

Risk is then calculated using the ··risk triplet" model, shown in Equation 7-1: 

I R = (Ti,Ci'~)n 
Equation 7-1 Risk Triplet Model 

Where: 

1{ = Calculated risk 

'Ei = Significant Incident Scenario i (from the FMEA Hazard Events Identification process) 

C i = Event i consequence (from the Consequence Analysis) 

Li = Event i Likelihood (from the Likelihood Analysis) 

n = Number of significant incident scenarios [il] 
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