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AGENDA

Reliability engineers are 
your risk analysts – use 
them to de-risk your STO

1.

End to end risk 
management with pre-STO 
PFMEA and post-STO RCA 
– a closed loop

2.

Risk-based Job Priority 
Analysis (JPA)

3.

Proactively reducing jobs 
demanded

4.

Reducing “discovery” work 
in the STO

5.
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THE RE ROLE IN THE STO

Just published in Efficient Plant 
Magazine

Subscribe (free) at:

www.efficientplantmag.com

Also look for my monthly column 
called “Seeking Reliability.” Find 
it on the inside back cover of 
Efficient Plant Magazine.



THE RE ROLE IN THE STO

Design for Reliability
• FMEA-risk-based design
• Capability and flexibility
• Reliability and safety
• Operability, maintainability & RCM
• Sustainability life-cycle assessment
• Standardized materials and 

processes
• Life-cycle value creation
• Stage gate design method
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Operate for Reliability
• Controlled operations/changeovers
• Standardized start-up/shut-down
• Standardized set-up and adjustment
• Standardized changeover and wash –

SMED
• Lean manufacturing
• Operator-driven reliability (ODR)
• Rationalized alarms
• Operations ownership of reliability
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Maintain for Reliability
• Master data
• Optimized equipment strategies
• Proactive maintenance focus (FLAB)
• Precision skills and work practices
• Condition-directed maintenance
• Risk-based planning and scheduling
• Standardized work plans
• MRO inventory strategy
• Risk-managed STO events
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Performance Reporting, 
Analysis and Corrective 

Action System (FRACAS)
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Asset Management PolicyAsset Management Policy

Asset Management StrategyAsset Management Strategy

Global Asset 
Management KPIs
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• Profitability

• Safety

• Sustainability
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THE RE ROLE IN THE STO

The Anatomy of the STO

Decrease the rate at 
which capacity declines

Increase the Interval 
between STO events

Increase the extent to 
which capacity is 
restored

Decrease the STO, 
scope duration and cost

Maximize STO quality 
and minimize STO 
rework – minimize the 
permanent decline

The STO Cycle RE Role

Ref: D. Troyer (2006) Sigma Reliability



RELIABILITY ENGINEERING 
BASICS

T.A. Cook / TARfighter Workshop /  Webinar / Version 2.1 April 20196



Ref: DT, E.C.Fitch2303

KEEP YOUR BATHTUB CLEAN



Ref: Dovich, DT3107

FAILURE RATE AND MEAN TIME BEFORE (TO) FAILURE (MTBF / MTTF)



RELIABILITY BLOCK DIAGRAMS

Ref: DT    4198



RISK MANAGEMENT OVER THE MANUFACTURING LIFE CYCLE



Ref: IEC standard 8122539

START WITH GENERIC FAILURE MODES AND CUSTOMIZE AS REQUIRED – IEC 60812



FRACAS – AN OVERVIEW



Ref: DOE-NE-1004-92

THE FIVE PHASES OF RCA PER DOE-NE-1004-92



Ref: DT, DOE-NE-1004-92

FAILURE ROOT CAUSE CODING CATEGORIES



THE RELIABILITY ENGINEER’S 
ROLE



THE RE ROLE IN THE STO

The average STO event runs about 20% over budget.  The worst run as 
much as 60% over.  The best come in on or under budget.

Poor control over the 
forcing functions that 
lead to failure

Poor understanding of 
the actual condition of 
the plant

Failure to create a 
comprehensive risk 
management plan

Poor job of prioritization 
and scope management.

Poor anticipation of 
emergent and 
contingency work

Rework

STO Preparedness Is Key to Cost and Schedule Control RE Drivers
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Ref: G. Lawrence (2012) Oil & Gas Journal
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STO success Factors – Relative Importance

THE RE ROLE IN THE STO

Ref: S.C. Hlophe & J.K. Visser



REASON’S SWISS CHEESE MODEL

Organization Influences 

Unsafe Supervision 

Preconditions for Unsafe 
Acts

Unsafe Acts

Accident

The goal of Risk 
Management is to 

eliminate holes and 
reduce the size of 
remaining ones

Impacts:
• Safety
• Profit
• Sustainability
• Cost



LATINO’S DYNAMIC SWISS CHEESE MODEL

Organization Influences 

Unsafe Supervision 

Preconditions for Unsafe 
Acts

Unsafe Acts

Accident

During an STO, the 
cheese slices are a 

moving target and risk 
pathways aren’t always 

linear. Risks can occur in 
the gaps that reside 
between the normal 

controls.

Ref: Bob Latino, Reliability Center, Inc.



THE RE ROLE IN THE STO
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STO Process FMEA/FRACAS

THE RE ROLE IN THE STO

Identify STO 
Risks

Quantify 
STO Risks

Harmonize 
Site-Wide 
STO Risk 
Register

Prioritize 
STO Risks

Act Upon 
STO Risks

-Safety

-Environmental

-Timeline

-Budget

-Magnitude

-Likelihood

-Current controls

-Risk priority 
number (RPN)

-Across Units

-Across Functions

-Contractors

-Support

-One register

-RPN

-Qualitative 
analysis

-Mitigate

-Eliminate

-Accept

-Review and 
revise
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High volume of unknown supplemental 
scope post-freeze (number of scope 
items)

Insufficient qualification / experience

No scope freeze model

Delay in scope definition

Insufficient scope quality

Role distribution unclear

Scope risk assessment missing

Delayed pre-TA inspection program

Important fluctuation of key personnel

Unclear definition of process, roles and 
responsibilities, and of acceptance

Inadequate management of permissions 
by persons in authority

Insufficient resources during preparation

Missing transparency on scope changes

Inadequate communication / interface 
management

Scope evaluation with regard to expected 
discovery work missing

Primary STO risk categories – Start with lessons learned from the last 
STO

THE RE ROLE IN THE STO



THE RE ROLE IN THE STO

Be familiar with the human factors of failure.
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Example FMEA/FRACAS – Analyze success in addition to failure!

THE RE ROLE IN THE STO
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Job Priority Analysis and the Hurdle – Rank the Jobs Based on Risk 
Eliminated, Required Time and Cost

THE RE ROLE IN THE STO

System 
Criticality

Requested 
Job 

Importance 
Score

Probability 
of Job 

Success
Job Cost

Job Priority 
Ranking 

Index

-HSE

-Production

-Quality/CS

-Sustainability

-Compliance/ LTO

-HSE

-Production

-Time

-Money

-Risk resolved

-Time resolved

-Cost resolved

-Time to plan?

-Time for 
materials?

-Available skills?

Job Priority 
Number

Requested 
Jobs

Risk Managed STO Scope
Reduces subjectivity in deciding what jobs 

are in and what jobs are out!

-Pre-scope freeze 

-Break-in

-Discovery
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THE RE ROLE IN THE STO

Reliability analytics improves predictions of where discovery work will be 
found

Data Analytics Process data analytics

Improved risk-based inspection (RBI) 
activities

Predictive monitoring

Pre-STO inspections

Historical failure data analytics 
(MTBF/MTTR/Weibull)

Physics of failure analytics

Improved coordination

REDUCE DISCOVERY WORK IMPROVED PROGNOSTICS



THE RE ROLE IN THE STO

Your next steps…
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1 Get your reliability engineers off of the STO sideline and 
into the game

3 Perform a risk-based job priority analysis resolved in 
terms of risk, time and cost.

4
Involve reliability engineers in capital projects to drive 
design for reliability, operability, maintainability and 
safety to drive life-cycle asset value.

5
Involve reliability engineers in the planning process with 
asset condition assessment to effectively scope work 
(including spare parts).

2
Engage REs to perform a pre-STO PFMEA and create 
and integrated risk register – start with lessons learned 
from the last STO.

6 Perform reliability analytics to reduce discovery work 
during the STO.

7 Engage your REs to conduct the post-STO lessons 
learned using the RCA process. 

SINCE 1994

180+ EMPLOYEES

350+ PROJECTS

IMPLEMENTATION EXPERTS



CONTACT US TO HELP YOU MANAGE YOUR STO LIKE A JET PILOT!

www.tacook.com

Berlin

T.A. Cook & Partner Consultants GmbH

Leipziger Platz 1 
10117 Berlin
Germany

+49  30  88 43 07-0 | service@tacook.com

Birmingham

T.A. Cook Consultants Ltd.

4th Floor McLaren Building, 
46 The Priory Queensway, Birmingham, 
B4 7LR UK

+44  121 200 3810 | info@tacook.com 

Houston

T.A. Cook Consultants, Inc.

21 Waterway Avenue, Suite 300
The Woodlands, TX 77380, USA

+1-281 362 2716 | info-us@tacook.com 

Paris

T.A. Cook Consultants Ltd.

19, Boulevard Malesherbes
75008 Paris,
France

+33  1 55 27 37 37 | info-fr@tacook.com

Rio de Janeiro

T.A. Cook Consultoria Empresarial Ltda.

Av. Presidente Wilson, 231 – suite 501
Zipcode 20.030-021, Rio de Janeiro / RJ
Brazil 

+5521  2103 1998 | info-br@tacook.com

Hong Kong

T.A. Cook Consultants (Hong Kong) Co Limited 

10/F, Central Building, 1-3 Pedder Street
Central, Hong Kong

+852 3975 2689 | info-asia@tacook.com

Calgary

T.A. Cook Canada Inc.

421 7th Avenue S.W., 30th Floor
Calgary, Alberta
Canada T2P 4K9

+1 587 390 8611 | info-ca@tacook.com
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