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T.A. COOK CONSULTANTS - MAXIMILIAN TAN

Background:
» Engineer Electronics / Electro technology

» International MBA, MIT (Massachusetts Institute of
Technology)

Responsibilities before T.A. Cook:
* Electro technician, ABB Overhead lines
 Electro technician, Siemens

Consulting focus:
* Maintenance strategies and -management
» Shutdown: Planning, Scheduling, Optimisation

» Work execution excellency: Lean, Kaizen, 6-Sigma,
SMED

Focus industries:

 Petro / chemical, asset intensive industries
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TA OPTIMIZATION INTRODUCTION

With the recent drop in oil prices, corporate initiatives aimed at
controlling & managing costs have been intensified

« Approximately half of all planned turnarounds are
delayed by more than 20%, while over 80% fail
to stay within budget by more than 10%.

« During a time when oil prices were higher,
deviations in duration and costs were easier to
absorb within the industry.

« To remain competitive in today’s economic
environment, companies must effectively manage
the costs associated with executing turnarounds
on time and on budget.

v/
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TA OPTIMIZATION INTRODUCTION

Challenging times - many refineries have taken initiatives to accommodate
the lower olil prices to remain competitive

* In some industries, such as the (petro-) chemical industry, initiatives have
gone as far as to avoid completing planned (shutdowns, turnarounds,
outages) and unplanned stoppages (reliability initiatives) — undesired
results are becoming visible!

* In Europe, many refineries have adopted enhanced TA Optimization
and/or TA Excellence programs which encompass the key elements
required to successfully complete turnarounds safely and efficiently.

» Drastic changes in market conditions require organizations to adopt a
gate-approach for enhancing existing processes and management of TA
activities.
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TA OPTIMIZATION INTRODUCTION

The “10-Boxes Model” — managing each element effectively is imperative
for a successful turnaround

Scope TA Organization Contracts / Planning /

Management Procurement Scheduling

TA Projects & Ops.

TA Process _
Performance Integration

TA Risk Reporting / Logistics / Execution
Management Benchmarking infrastructure Productivity

Source: T.A. Cook Consultants Turnaround Excellence Model
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TA ORGANIZATION

A TA organization is the foundation for a refinery to ensure that
milestones are delivered and communicated throughout the TA process

« Atemporary TAteam is established for the Front-End-Loading and the Work
Execution phases that incorporates Project Management best practices

« Resource requirements are drawn and levelled as needed to achieve
deliverables and milestones

« As a refinery approaches execution, the structure and number of resources
required can significantly increase

* Most refineries do not have sufficient resources to perform a turnaround with
their own staff and therefore need to involve a large number of contractors

» High overhead and indirect cost is associated with using contractors
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TA ORGANIZATION
Commonly found opportunities to strengthen TA organizations
« QOver-crewing of TA organizations to attain

milestones and/or objectives on schedule and
budget

« Contractor organizations often do NOT meet good
practice ratios for overhead and span of control

 Roles and responsibilities for certain positions
are not clearly defined

« Complex /ineffective communication and
reporting channels that entail too many interfaces
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TA ORGANIZATION

In order to implement effective best practice, TA organizations must
entail the following criteria:

« Communication within the organization to _
follow a top down/bottom up structure e

 Clear line to communicate and escalate . TA
- —_— eering Committee
subjects that matter

TA Event
» Defined roles and responsibilities Core Team Management

» Application of clear organization Departmental Management
principles

Source: T.A. Cook Consultants Turnaround
_ Excellence Training Model
 Contracts meet requwements
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TA ORGANIZATION

In order to execute work effectively, the TA organization must ensure an
adequate span-of-control

Proper span of control that promotes and enables active management

Contractors - Span of Control Best Practice  Project Example
Foremen to Craft 1:~8-10

General Foremen to Foreman 1:4-6
Area Supervisor to General Foremen 1:4-6
Site Superintendent 1:8-10
Direct vs. Indirect 20 : 80

Internal (Execution)

Execution Coordinator to GF/Supervisor 1:8-10

Source: T.A. Cook Consultants 2015 Project Example of a TA Work Execution Organization Dashboard
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PLANNING AND SCHEDULING

Planning & scheduling are generally considered the most important
functions of the TA Front End Loading (FEL) process

« Historically, successful turnarounds have
always been well planned

« But a well-planned turnaround does not
necessarily guarantee that it will be successful

« Focus is typically towards tracking and attaining
planning milestones

« Hidden opportunities are typically found in
estimating work - often overlooked

« Work Packs often lack the required level of
guality and detail
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PLANNING AND SCHEDULING

Planning estimates are often inflated & schedules are not sufficiently
maintained ensuring timely updates

 Costs or durations for activities are based on
previous turnarounds and/or shutdowns.

« Planners do not always walk down jobs to
challenge historic estimates.

« Current job plans accommodate additional time
for contingencies.

« Schedules are not accurate enough to properly
capture the developing situations as they arise
during work execution.
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PLANNING AND SCHEDULING

Example of opportunity within planning estimates

Planner Estimate — Optimized Estimate

T
= o s e s
L T 'n"n"n"n"n' X 3 hrs.
LLILL .
x 10 frs. 'i"i"i"i"i‘ x 1 hr.
_ 'i"i"i"i"i"i“i‘ X 0.5 hrs.
40 Man Hours 25 Man Hours
10 Hours Task Duration 4.5 Hours Task Duration

Source: T.A. Cook Consultants 2015 Project Example, erecting a 6 level scaffold
| I
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PLANNING AND SCHEDULING —SELECTED BEST PRACTISES

Implementing planning and scheduling best practice methodologies will
ensure schedule accuracy and work execution adherence

« Ensure planners have the required skill sets and proper planning
processes to efficiently facilitate planning practices.

« Adjust the planning approach to changing scopes & requirements.

« Establish a fully integrated schedule to include the following criteria:
« Standardized schedule format

* Integrated schedule that includes all activities (Operations, CapEXx,
Inspection, SD/SU, supportive activities, permits, ...)

« Communicate with all stakeholders from the beginning

« Can be easily updated and maintained

» Progress on activities can be quantifiably measured.
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WORK EXECUTION PRODUCTIVITY

Poor work execution of turn-arounds, meaning poor schedule adherence
and missing targets, can have a significant financial impact

« The primary objective of the work execution is to
carry out work safely, efficiently and as
scheduled

« Performance metrics such as earned vs. burned
hours can be misleading

« Attention: Productivity might be lower than
reported and time on tools is considerably less
than industry best practices
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WORK EXECUTION PRODUCTIVITY

Commonly found opportunities during the turn-around work
execution phase

« Low craft productivity and time-on-tools:

waiting, missing men or material, lack of

coordination

* Poor schedule adherence

* |naccurate progression reporting

« Misleading performance metrics such as earned
vs. burned hours

62%

« Poor coordination of support activities
24%

* Inadequate mitigation of delays

worst best average
Spalte2 Spaltel

Source: T.A. Cook DILO Studies
[ N
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WORK EXECUTION PRODUCTIVITY

Active involvement and supervision of contractors does promote the drive
for increased performance

 Clear and defined roles and responsibilities for
internal coordinators

* Further on-boarding and communication plans
for contractors incl.:
— HSE plan
— TA-Management expectations
— Schedule adherence and progress reporting
— KPI reporting
— Issuing of permits
— Reporting of delays
— Accurate and consistent schedule updates

« Training & coaching to enforce proactive
performance and delay management in the field
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RISK MANAGEMENT

TA Risk Assessments should be conducted at least once during each of
the following TA phases

> Strategy & Targets » Detailed Planning
> HSE SR » Contractor Management

» Material Management
» Work Package Development

» Quality System
» Process & Operational >~ eiEEells o CO.St
» Scope uncertainty

» Project Management

-25 —24» -22 ) -21  -20 —19» -17  -16  -15 —14»—12 -1 ) -10 » -9 -8 —7» 5 -4 -2 -1

0 1
Conceptual Work : :
P Detailed Planning xec Close
Development Development

Source: T.A. Cook Consultants Project Data and Maindex® Database 2015

> Initial Risks

> Entire Event > Scope Development

» Communication
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RISK MANAGEMENT

Risk Management during Front-End Loading FEL and work execution is
paramount, and is an integral part of the TA process

* In most organizations, the preparation for a
turnaround relies heavily on using resources
from other departments

Checklist — Top 38 Risks

« The process to coordinate these resources is
complex

« Itis paramount for a refinery to treat a turn-around
as a site-wide event instead of a TA team
Initiative.

— S Source: T.A. Cook Excellence Model
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RISK MANAGEMENT

Risks actively managed often turn out to be opportunities to make a turn-
around more efficient

« The Risk Management process is not or not well
defined

 Roles and responsibilities of involved
departments and personnel are unclear

« Lack of adherence to the risk process

 Risks are not actively managed

« Low consensus and common understanding of the
Top 5 risks

* Frequency of risk management meetings is
iInsufficient

Source: T.A. Cook Excellence Model
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RISK MANAGEMENT

Best practice risk management consists of four stages

Process Step Content Tool/Format

Workshops

Continuous Process
» ldentifying potential risks

Identification

Evaluation Steps
* Risk Probability (0-10%, 10-40% etc.

* Risk consequence (significant,
severe etfc. against various
dimensions (i.e. business impact)

Risk Matrix

Evaluation

Mitigation Options

» Avoidance (do not do the work)
* Reduction

* Transfer (to another party)

* Retention (accept risk, budget)

Mitigation

Track

* Progress of mitigation
implementation

» Changes in the risk level due to
changed circumstances

TA Risk Register

Monitor/
Implement

Source: T.A. Cook Consultants Turnaround Risk Management Model
| I
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THANK YOU — QUESTIONS?
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