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1.

INTRODUCTION

1.1. Fatigue Policy

Shell is committed to providing a safe work system and a safe and productive

workplace by eliminating conditions and work practices that could lead to personal

injury, equipment and other property damage.

Fatigue can impair fitness to work and may have negative impacts in the areas of
Health, Safety, Security and the Environment (HSSE). To combat the adverse effect of

fatigue, Shell’s obijective is that all personnel HSSE Critical Positions recognize this

threat and manage and minimize the associated risks. For the purpose of Deepwater

Wells this will primarily be individuals functioning a in Frontline Barrier Manager

(FLBM) role.
In support of Shell's commitment PT/W/D will:

Create a safe working environment by managing the risks associated with fatigue
using a validated risk model in combination with other outcome measures, such as
incident and injury reports, regularly review the results, and then take actions to
reduce the risks.

Strive to ensure off-duty time is sufficient to achieve eight hours of continuous
sleep.

Identify and manage work-related fatigue issues.

Manage fairly and constructively people who are deemed unfit for work as a result
of fatigue.

Manage training and education related to fatigue management.

1.2. Purpose

The objectives of this Fatigue Risk Management Plan (FRMP) are to ensure:

That PT/Wells-Deepwater’s Fatigue Risk Management Plan (FRMP) documents how
PT/Wells-Deepwater implements the Health, Safety, Security, Environment, Social
Performance (HSSE&SP) Control Framework Manual for Fatigue Risk
Management.

Those in FLBM Positions and their line managers, are aware of the HSSE Critical
Activities that may be at risk from fatigue.

That PT/Wells-Deepwater has in place controls for managing the risk of fatigue on
HSSE Critical activities fo as low as reasonably practicable (ALARP).

That the effectiveness of those controls is regularly reviewed and subjected to
continual improvement.

That incident investigations conducted at PT/Wells-Deepwater locations identify
situations where fatigue may have been a contributing factor to significant (i.e.

Fatigue Risk Management Plan Approved Version
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RAM severity rating 4 or 5) and high potential incidents (i.e. RAM risk rating
RED), and that learning from such incidents is fed back to improve controls both at
PT/Wells-Deepwater locations and within the Shell group, if applicable.

e That those individuals who are accountable and responsible for implementing
elements of this plan have the competence and resources needed to do so
effectively

1.3.  Scope and Applicability

The FRMP covers the activities and projects undertaken by PT/Wells Deepwater
that involve people in FLBM Positions working in an offshore environment.

The FRMP is concerned with managing the risk of fatigue affecting the safety of
Shell FLBMs. The FRMP applies to Shell employees and Mode 1 Contract Staff
who are in a FLBM position or HSSE Critical Positions. Mode 2 Contractors are
expected to implement their own FRMP for personnel in HSSE Ccritical Positions in
alignment with the Shell Plan.

2. ROLES AND RESPONSIBILITIES

The following outlines roles and responsibilities respective to the implementation of
the FRMP.

e DW SE Manager
0 Responsible for:
= Annual review
e Appropriateness of DW FRMP
e Fatigue assurance
e training completion/compliance
e Line Managers of those defined as operating in a FLBM capacity

0 Defined as the Line Leadership of FLBM positions, responsible for:
= Maintaining compliance with FRMP in workforce scheduling

= Engaging in open dialogue with regard to Fatigue in the workplace

= Taking action to reduce risk of fatigue-induced error in individuals
who are not sufficiently fatigued to need to stop work.

= |dentifying situations whereby individuals under their supervision are
or could become unfit to work due to fatigue

= Create a working environment where employees feel able to report
to their supervisor if they are experiencing excessive fatigue at work

= Assure that all self-reporting is taken seriously

Fatigue Risk Management Plan Approved Version
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= Ensure that incentives are not created that encourage a lack of
reporting

= Ensuring individuals under their supervision complete required
fatigue training

e Individual Employees function in a FLBM capacity
0 Responsible for:

= Complying with the PT Wells Deepwater (GoM) Fatigue Risk
Management Plan (FRMP).
= Engaging positively with company efforts to mitigate risk of fatigue

in the workplace.

= Securing adequate sleep during non-working hours

= Remaining continuously aware of one’s own level of fatigue when
on duty

= Notifying immediate supervision when their own fitness for duty
could be in question due to fatigue.

= Maintaining awareness and intervening if colleagues demonstrate
signs of fatigue suggesting that their fitness to work safely may be in
question

Notifying their Line Manager of any situation where there has been a
breach of policy.
e Mode 2 Contract Companies and their employees

0 Defined as any contracted worker from a Mode 2 Contractor, assigned in
HSSE Critical Positions at PT-Wells Deepwater sites. Responsibilities for:
e Understanding and adhering to the contractor specific

document as outlined in the Contractor Fatigue Risk
Management document (Appendix 1)

e Train personnel on their own FRMP

o Ability to demonstrate compliance to their FRMP

o Key Support Functions
0 Supporting vessels and emergency response workers will be managed by the
UAD and UAD Logistics FRMPs

3.  POSITIONS MANAGED BY THE FRMP

e FLBM
o Wells Offshore Team Leads (Superintendent)
o Wells Staff Employees in Emergency Response roles

Fatigue Risk Management Plan Approved Version
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o Contractors, as defined above

4. SAFETY PROMOTION: TRAINING, EDUCATION AND COMMUNICATION

Workers identified as a FLBM and their line managers, must complete the following
training via Shell Open University (SOU):

e Module 1: Introduction to Fatigue (00142061)
e Module 2: Fatigue Self-Management (00142062)

Training will be refreshed every 3 years.

In addition, line managers must ensure applicable FLBMs are made aware of FRM
training requirements as well as proactively inform all workers with the risks
associated with lack of time off for sleep through proactive sharing of FRM
information at tailgate meetings, safety meetings, core contractor meetings, and other
appropriate times.

On-going awareness and communication should consider options including face-to-
face workshops, safety-moments, newsletters, posters and other awareness-raising
materials, including such materials available on the Shell Health Fatigue website.

5.  OPERATION-SPECIFIC FATIGUE MANAGEMENT CONTROLS

5.1. Hours of Service Limits

Planned work schedules are 12-hours shifts and should ensure that no one is
scheduled to work for more than 14 continuous hours, including breaks and meal
times. Certain positions such as the Wells Supervisor/FLBM maintain these hours but
may also be subject to “on call” for emergencies or critical operations during their
‘off-hours’ that require their presence.

Instances where this work is anticipated to exceed the planned work schedule of 14-
hour shifts, shall be managed proactively by the affected party and/or his/her line
manager i.e. delayed start to the work day, a nap during routine work hours, etcetera
to assure the individual has adequate opportunity for sleep depending on the
circumstances.

Fatigue Risk Management Plan Approved Version
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Standard Planned Shift 12- hours
Extension Allowable without requiring | 14 — hours
an Exception
Exception Required 14-17 hours
Unscheduled maximum shift length 17 hours
Minimum Time off after shift*
e 12-14 hours N/A
e =14 hours 8 hours
Maximum Number of Consecutive | 2

The 14 hour extended shifts are considered to be the maximum limit, and are subject
to the exception process when unforeseen circumstances require an individual to work
beyond this limit. In the case of unforeseen circumstances, an exception shall be
captured as per section 5.3.

*Minimum time off after shift is based on Shell’s policy to strive to ensure off-duty time

is sufficient to achieve eight hours of continuous sleep.

5.2.

Work Duration Limits

o The existing schedule (i.e., hitch length) of field based individuals (e.g. 7/7,
14/14, 28/28) shall be followed. Extensions recorded as part of the exception
process shall be minimized and must meet the following requirements:

0 The individual’s supervisor must ensure that controls are in place to recognize

5.3.

and manage fatigue.

0 The individual may not work more than 28 consecutive days without at least

24 hours of continuous time-off.

Exception Process

If any of the mandatory requirements specified in the hours of service and work

duration limits are expected to be exceeded, the management exception process

shall be followed. A sample Exception form is provided in Appendix 2. The

following authorization and notification process, or practical equivalent is required

for approval of an exception. At a minimum the following is to be captured:

Individual requesting exception
Reason for exception
Length of exception

Fatigue Risk Management Plan
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e Mitigations/Barriers in place (i.e. working with a partner, planned coffee break,
nap, etc.)
e Approval by line manager/ Offshore Team Lead

This process is reflective for Shell employees only, contracted employees shall follow
their company policy to document exceptions.

5.4. Work Planning

Prior to the start of a job or project, consideration shall be given to the appropriate
level of workers required to comply with the requirements of the FRMP. Special
considerations for work or projects will take place during the CWOP/DWOP/IWOP
process.

Fatigue Mitigation should address planning and scheduling of critical activities or
changes during periods of time considered to be of high alertness. Although most of
these activities must be performed in sequence, some consideration can be given to
the alertness status of the personnel attempting the activity. These should be
addressed in planning meetings, tool box talks, and documented on the JSA for the
appropriate task.

5.4.1.  Crew Change and Short Change

To comply with the Control Framework requirement to manage situations that states,
[people in HSSE Critical Positions where] day-to-day changes to shift start times that
are a change of more than three hours... considerations need to be given to Crew
Change days and Short Change shifts where individuals are transitioning to or from
working night shift, and or starting/ending their hitch. Given the nature of Wells
operations these situations cannot be avoided and situations may vary. It is the
responsibility of the responsible supervisors to assure these situations are managed
appropriately and identified positions are allotted enough rest. Some best practices
include:

e Delayed start times when crew change helicopters are late

e Short changing of supervisory positions the day before the rest of the crew

o Utilizing the buddy system/check in process for critical positions e.g. trip
tank hand

e Eliminating Short change and shifting from days to nights each hitch
5.5. Fatigue Reporting
5.5.1.  Fatigue Reporting Policy for Employees

Employees shall be aware of their level of fatigue at all times and take
appropriate steps to enhance their alertness while on duty. If an employee
feels that they are too fatigued to work safely, they shall report this to their line

Fatigue Risk Management Plan Approved Version

P&T — Projects & Technology




EPT-PD-HAZ-0002 -10 - Restricted

manager. The line manager shall address this report of fatigue and manage
the risk with appropriate mitigations. All reports shall be taken seriously and
employees who self-report shall be free from reprisal.

For Shell employees reporting fatigue ‘soft reporting’ shall be utilized with no
records kept.

5.5.2.  Fatigue Risk Management and Reporting for contractors

Shell expects that in order to demonstrate the effectiveness of a Contractor’s
fatigue risk management controls, Key Performance Indicator (KPI) metrics will
be tracked and reviewed annually with the Shell contract holder. Specific
metrics may vary by business unit and may include:

e Monthly overtime Report, or any other mechanism for showing degree of

compliance with planned Hours of Service

o Key Workforce Utilization data
e Exceptions to Hours of Service policy requested/approved
e Fatigue training completion rates

6.  INCIDENT INVESTIGATION
The investigation of significant and high potential incidents will be conducted in
a manner that facilitates the determination of the role, if any, of fatigue as a root
cause or contributing cause to the incident. Guidance on what should be
considered during these investigations as well as sample questions is provided in
Appendix 3.
For PT/Wells-Deepwater (GoM) this occurs through the incident investigation
process (root cause analysis appropriate for the level of incident).
Any time Fatigue is identified as a Root Cause or Contributing Factor, the Fatigue
Related Findings should be listed in the incident description and in the Journal in
FIM.
7.  ASSURANCE - PERIODIC REVIEW
The annual HSSE management system review shall include a review of the FRMP to
achieve continuous improvements.
A main obijective of the review will be to ensure functional processes, systems and
work practices are in full alignment with the FRMP and assurance mechanisms are
fully utilized.
Fatigue Risk Management Plan Approved Version
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The following metrics will be discussed to assess effectiveness and opportunities to

improve:

e Exceptions to hours of service and work duration limits requested/approved
e Incidents where fatigue of a Shell employee was determined to be a causal

factor

e Fatigue training completion rates

8. REFERENCE

e Appendix 1: Contractor FRM Click Here to Open PDF
Guidance in New Window

e Appendix 2: Exception Form Click Here to Open PDF
in New Window

e Appendix 3: Incident Investigation Click Here to Open PDF
in New Window

e Appendix 4: DW Wells Fatigue Click Here to Open PDF
Risk Management Poster in New Window
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Fatigue Risk Management

1. Introduction

Shell applies Fatigue Risk Management (FRM) requirements to HSSE Critical Positions for which fatigue risk
management controls are essential to enable fatigue risks to be appropriately managed. The requirements are
designed to manage the risk of work-related injury or incidents due to fatigue, arising from lack of time off for
sleep, while performing HSSE critical activities/tasks on behalf of Shell. Shell expects its Contractors to
appropriately manage fatigue risks while performing HSSE critical activities/tasks on behalf of Shell. HSSE
Critical Positions are defined by Shell as jobs that can impact significantly on the execution of development,
implementation or maintenance of a Barrier established for managing Hazards with RAM red Risks (and yellow
5A and 5B Risks).

2. Shell’'s Minimum Expectations

Shell expects that Contractors will appropriately manage fatigue risks for personnel they provide to perform in
HSSE Critical Positions that involve any of the following:

a planned shift length excluding overtime and handovers greater than 12 hours within a 24 hour
period; or

overtime resulting in working hours exceeding 12 hours more than once per month; or

overtime or Call-outs resulting in more than 16 working hours in one calendar day; or

shift work or Call-outs at any time between 22:00 and 06:00, including shifts that start during or extend
into this period; or

day-to-day changes to shift start times that are a change of more than three hours; or

more than 28 days of consecutive work without at least 24 hours of continuous time-off.

Shell expects that its Contractors will:

1.

2.

Identify and record HSSE Critical Positions where one or more of the situations covered above occur
or may occur.

Establish and maintain a Fatigue Risk Management Plan (FRMP) for HSSE Critical Positions identified
by requirement 1.

Provide Fatigue risk management awareness training for supervisors who are in roles that apply the
Fatigue Risk Management Plan.

Include consideration of the potential contribution of the risk of Fatigue when investigating significant
and high potential incidents, as applicable.

Make individuals in identified HSSE Critical Positions aware of the risks of Fatigue associated with lack
of time off for sleep.

Furthermore, with the Contractor being responsible for establishing and maintaining its own Fatigue Risk
Management Plan (FRMP), as a minimum Shell expects that it would address the following as controls:

Appointing a named responsible person on the Contractor's management team to oversee fatigue
controls

Identifying the specific HSSE Critical Positions within scope

Ensuring that individuals in HSSE Critical Positions are trained to be aware of the risks of fatigue
Establishing a policy to allow self-reporting of fatigue

Ensuring that hours of service (HOS) limits, work schedules, and staffing levels are regularly reviewed
Ensuring that their Management of Change (MOC) process includes fatigue planning for exceptions or
non-normal working e.g., emergency operations, operational responses, etc.
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e Regular review of all above controls including the number of exceptions taken under the MOC
process.

Note: Shell does not expect Contractors to formally document the Contractor’s fatigue risk management
controls or include in a Contractor FRMP — though a Contractor may wish to do so at their discretion.

3. Assurance

Shell expects that in order to demonstrate the effectiveness of a Contractor's fatigue risk management
controls, Key Performance Indicator (KPI) metrics will be tracked and reviewed annually with the Shell contract
holder. Specific metrics may vary by business unit and may include:

e Monthly overtime Report, or any other mechanism for showing degree of compliance with planned
Hours of Service

o Key Workforce Utilization data

e Exceptions to Hours of Service policy requested/approved

e Fatigue training completion rates

4. Legal Requirements and Constraints

This document describes the expectations for a contractor fatigue risk management system for work performed
on behalf of Shell operations and JVs under Shell's operational control. In applying the fatigue risk
management guidance:

e Local legislation shall always be met.

o If any specified practice in this document, or a supporting reference, is not legal in a country of
operation, it is not to be carried out and an alternative means should be documented of
assuring fatigue risk is identified and controlled.

e This document provides information on good practices in connection with fatigue risk
management. Shell makes no claim, representation or warranty, express or implied, as to the
completeness, correctness or usefulness of the information in this document or that the
information contained herein will produce any particular results with regard to the subject
matter of this document, or that the content of this document satisfies requirements of any
laws. Shell assumes no liability of any kind whatsoever resulting from the use or reliance upon
the contents of this document. Shell is not, and is not engaged in rendering legal, technical, or
other professional services or advice. If such advice or assistance is necessary, the services
of an appropriate qualified professional should be obtained .It is the responsibility of those
who implement these requirements, to do so within the legislation of the country of operation.
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APPENDIX 2. EXCEPTION FORM FOR SHIFT HOURS OF WORK EXTENSION

NOTE: This exception request shall be completed in full and submitted to the appropriate approver.
1. Individual requesting exception: [Type fext]

2. Requested dates of implementation for exception: [Type text]

3. What exception is being requested2  [Type text]

4. What is the impact to operations/business if this request is denied? [Type texi]

5. What mitigations/barriers are already in place for fatigue risk management and what additional controls
are proposed?: [Type text]

Approvals

Requested By: Sign:

Approved By: Sign:






Date: MM / DD / YYYY

Fatigue Management Plan

Hitch Extension Addendum

Work Crew(s)

Supervisor

Reason(s) for Extension:

Additional Controls Implemented:

1)

2)
3)
4
5)
Approvals:
Position Name Signature Date
Project Lead MM/DD/YYYY

Team Leader

Superintendent

Ops Manager






Suggested Controls or Mitigation Strategies for Reducing/Capturing Fatigue Related Error (Fatigue-

Proofing)

Measures directed at
individuals (HSSE
Critical Positions)

Frequent Breaks

Brightly it facilities

Education on fatigue and fatigue risk management

Healthy snacks

Self-assessment using the prior sleep calculator

Self-reporting option (call in/discuss with Supervisor prior to shift)

Stimulants (caffeine)

Measures directed toward at-

risk tasks (HSSE Critical

Changing when the task is performed (Scheduling — alertness)

Changing how the task is performed (Planning — personnel assignments)

Activities)
Breaking down tasks into smaller tasks, with breaks
Checklist/LOP/SOP
Close Supervision
Communication/briefings at shift hand-over
Fatigue-proofing of fask Prepare for HSSE Critical Activity earlier than required (when possible)
procedures

Support for new personnel by experienced personnel (mentor, etc.)

Task rotation (breaking up large sets of tasks — small milestones)

Verbally repeating communication/command)/instruction

Working in pairs or teams depending on the task

Specific counfermeasures to
detect the presence of error

Operational or functional checks

Formalized self-checks

Independent inspections by rested personnel
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DW Wells Fatigue Risk Management
Quick Facts

For more information see the PTW-Deepwater Fatigue Risk Management Plan

What is Fatigue?

» Fatigue is the feeling of drowsiness or lack of alertness caused by lack of sleep.

» Most people need at least seven hours of sleep everyday.

» Remaining awake for 17hrs has the same attect on the brain as having a blood alcohol
content of .08 which is legally drunk!

» People are often not aware that fatigue is affecting them
» There is only one cure for fatigue - sleep.

Who is covered??2? What are the guidelines?
e FLBM Standard Planned Shift 12- hours
Extension Allowable without requiring | 14 - hours

e Wells Oftshore Team Leads o Excontion

» Wells Staff Employees in Emergency Response Exception Required 14-17 hours
roles Unscheduled maximum shift length 17 hours

: - - Minimum Time off after shift*

e Contractors in HSSE Critical Positions at PT-Wells o2 honne N
Deepwater sites. . >14 hours 8 hours

» Contractors in non-HSSE critical roles should Maximum Number of Consecutive | 2

Extended Shifts

refer to their company polic
ARy POTIEY *Minimum time off after shift is based on Shell’s policy to strive to

ensure off-duty time is sufficient to achieve eight hours of continuous

sleep.
Exception Process Fatigue Reporting
At a minimum the fo||owing i< needed: Employees shall be aware of their level of fatigue

at all times and take appropriate steps to enhance
their alertness while on duty. If an employee feels
that they are too fatigued to work safely, they shall

» Individual requesting exception
» Reason for exception

* Length of exception report this to their line manager. The line manager
» Mitigations/Barriers in place (i.e. working with a  shall address this report of fatigue and manage
partner, planned coffee break, nap, etc.) the risk with appropriate mitigations. All reports

+ Approval by line manager/ Offshore Team Lead shall be taken seriously and employees who self-
report shall be free from reprisal.

Example template can be found in the FRMP Appendix 2 e For Shell emp|oyees reporting lr'(]ﬁgue ‘soft
reporting’ shall be utilized with no records kept.





		Slide Number 1




Shell Health
Version 1.2

Guidance for Incident Investigations to include Fatigue/Sleep

(1) Aim
To manage the risk of work-related injury or incident due to fatigue arising from lack of sleep
(2) Purpose

This document outlines how to incorporate fatigue/sleep into an incident investigation to determine its role — causal or
contributing or none.

Incident investigations that shall include fatigue and sleep questioning are ranked as

e RAM -3, 4 and 5 (High/Serious) (colour coded as Yellow or Red): refer to Figure 1 below
e Serious potential

CONSEQUENCES INCREASING LIKELIHOOD
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Figure 1: Shell Risk Assessment Matrix (RAM) Guide

(3) Defining Fatigue
Fatigue is a state of drowsiness or sleepiness caused by lack of sleep.
ANSI/API Recommended Practice 755 defines fatigue as:

“Reduced mental and physical functioning caused by sleep deprivation and/or being awake during normal sleep
hours. This may result from extended work hours, insufficient opportunities for sleep, failure to use available
sleep opportunities, or the effects of sleep disorders, medical conditions or pharmaceuticals which reduce sleep
or increase sleepiness”

Fatigue is not the feelings of tiredness or exhaustion arising from:

e  Working hard
e Heavy physical work such as carrying heavy loads for a long time
e lintense mental effort, such as concentrating hard for a long time.

These can usually be cured by rest or a change of activity. The only cure for fatigue is sleep.
Refer to Appendix A for further information on sleep
(4) Defining a fatigue related incident

For an incident to be clearly defined as fatigue related, it must have both:
e occurred in the presence of fatigue, and
e be consistent with fatigue-related symptoms (i.e., caused by falling asleep, inattention, delayed reaction
time, error in judgment, etc.)



http://www.api.org/Standards/new/api-rp-755.cfm
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(5) Defining aspects of fatigue related incident

Determining a fatigue-related incident should involve whether:

the work schedule provided sufficient sleep opportunity for the involved individual(s)

the individual(s) actually obtained sufficient sleep

fatigue-related symptoms were observed prior to or during the event

the individual(s) involved admitted to falling asleep or being fatigued at the time of the incident

the available technology/tools such as IVMS, Prior Sleep Wake Model, FAID roster modelling indicate a high
probability of a fatigue related risk/component

evidence of unreliable human performance

(6) Investigation based fatigue related questions

Defining
aspects

Questions Answers Guidance on how to evaluate the answers to determine if fatigue
could have been a contributing factor

Sleep

What was the date Fatigue may have been a contributing factor if the incident has

Opportunity and time of the occurred during times of the day when humans experience a

incident? circadian low, have been awake for a long time, are working at night
or early mornings, carrying a sleep debt etc.

The circadian regulation of the body means that it is programmed
for sleep during the dark hours and for activity during the daylight
hours.

Circadian low points are typically between 2-4pm and 1-4am.
However, in some cases individuals experience reduced alertness at
other times of the day due to life style choices or work that impact
on sleep and recovery time.

Circadian influence and working at times when a person would
normally be asleep are likely to increase fatigue levels.

Generally the later into the shift an event takes place the longer the
person has been awake and hence the greater potential for the
presence of fatigue.

e Did time of incident fall in either time window noted above?

e Did the incident happen on night shift?

e How many hours into the shift did the incident take place?

Actual event Describe the incident — This may provide additional information about rest breaks,

what happened, behaviour, attitude, support, functional equipment etc.

construct a time line Fatigue may have been a contributing/causal factor if

of events action/decisions leading to the incident occurred during times of the
24hr day when humans experience a circadian low or are typically
asleep (night sleep period).

e What were they doing at the time of the incident?

e Where they familiar with the activity?

e Were they trained in fatigue management strategies?

Work
Schedule

What were the Planned hours of work should be recorded. (NB: Check time sheets,
planned and actual schedules, rosters, on call working time arrangements, overtime
hours of work for each etc.).

individual involved 12 hours between shifts usually allows an individual time to

over the 4 weeks commute home/accommodation, engage in activities of daily living
leading to the and obtain sufficient sleep to arrive alert and rested for the
incident? (NB: note following shift.

any secondary
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employment
undertaken)

e Contact Shell Health to have FAID used to run planned work
pattern for last 4 weeks (need this period of time for software to
function well)

e Check fatigue scores for threshold values that may indicate
‘hotspots’ in relation to the incident, (refer to Appendix B)

e Interested primarily in the week prior to the incident

e Did the planned hours of work allow time off between shifts and
commutes for adequate sleep? (NB: consult minimum break
requirements documented for BU/Site/Asset)

Having a second job or doing voluntary work can impact upon the
hours left to achieve sufficient sleep.

e |sasecond job or voluntary work carried out by the individual
e Does this reduce sleep time

o How long has this been the case

Obtaining How much sleep has Shell use Prior Sleep Model to estimate sleep debt
sleep the individual If the individual reports obtaining less than 5 hours sleep in the last
obtained in the last 24 24hrs and less than 12hrs sleep in the last 48hrs, which equates to
and 48 hrs? an average of 6hrs per 24hr period then there is an increased
likelihood of a sleep debt accumulating and hence an increased risk
of fatigue
e How much sleep did you have in the last 24hrs?
e How much sleep did you have in the last 48hrs
Total sleep for the period =
Obtaining How long had each Had the individual been awake for 17 hours or more at the time of
sleep individual involved the incident or action that led to the incident?
been awake at the A period of wakefulness lasting 17 hours or more is equivalent to a
time of the blood alcohol level of 0.05%.
incident/accident?
e Ask for wake up time from the last sleep period on the day of
the incident
e Calculate the time period between wake up time and time of
incident, this is the time the individual has been awake
(NB: If > 17hrs fatigue likely to be a contributing factor)
Signs and Were any of the Document what fatigue related symptoms or behaviours were
symptoms individual(s) involved reported by the involved individual or observed by another party:
reported/observed e Micro-sleeps (eyes closing involuntarily)
struggling to remain e Excessive yawning
alert in the hours prior e Head nodding/shaking
to the incident? e Raising of eyebrows for periods of time
e Rubbing the back of the neck
e Eye/face rubbing
e |rritable and cranky
Signs and Did the individual(s) Document any issues that are raised during the interview such as
symptoms involved in the times where the individual(s) recall feeling very tired or falling

incident recall having
fallen asleep during
the shift prior to the
incident?

asleep momentarily or for longer periods of time

e Fell asleep during crib break/lunch/meal/coffee break
e Napped in break
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e Fell asleep while working
e Was asleep at time of incident

(Optional but

Did individual(s)

Document any medications that the individual(s) involved is

would be involved in the taking/took.
good to know | incident take Shell Health can advise on side-effects and if sleep impacted or
—if needed medications fatigue may be induced by the disclosed medication(s).
the individual | (prescription or non-
can speak prescription) in the e Medication name, dose and frequency of use
8 | confidentially | 48hrs prior to the e Time last taken
to someone event? e How does it impact on the individuals performance, do they
from Shell notice any changes in the way the behave after taking the
Health ) medication
e |sthe medication known to adversely impact
sleep/alertness/fatigue levels
(Optional but | Was any individual An individual may report that they have trouble sleeping well. This
would be involved aware of any may be due to a disorder such as sleep apnoea or a medical
good to know | sleep or other medical condition which prevents quality sleep i.e. acute or chronic pain or
—if needed disorders that may insomnia.
the individual | have impacted sleep, Unless a person has had a diagnosis of sleep apnoea they will
can speak alertness and/or unlikely be aware they have it but will report experiencing high
confidentially | fatigue? levels of tiredness during the day.
to someone e |sthere a known sleep disorder
9 | from Shell e Has the individual(s) had a sleep screening study done for
Health ) suspected sleep problem/disorder
e Uses a sleep device to improve sleep quality and quantity
e Partner has suggested that their sleep is odd/restless/they stop
breathing during sleep
e Chronic/acute pain disrupts sleep
e Worries about sleep and this keeps the individual awake
(Optional but | Was any individual This may include stressors such as having a new baby and the lack of
would be involved aware of any sleep that can occur from this, bereavement or a sick relative.
good to know | personal, financial, or People may have trouble sleeping due to financial or personal
—if needed other stress that worries.
the individual | might have affected e What stressor(s) is having an adverse influence on sleep, what
10 | can speak sleep or alertness, If happens
confidentially | yes, is the identified e How long has this been a concern
to someone stressor still present? e Isanything being done about the stressors — EAP, counselling,
from Shell time off from work etc.
Health )
Unreliable Were the actions or A fatigue related error can manifest itself as evidence of unreliable
human inaction of any human performance.
performance | individual(s) involved Fatigue-related errors/mistakes/omissions may include but are not
o in the incident limited to:

consistent with
fatigue-related error?

e Not responding to alerts or alarms

e Lapses in concentration where ‘on task’ concentration is vital
e Person cannot remember events directly leading to incident
e Poor orincorrect judgment
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e Failure to notice own errors
e Failure to anticipate what may happen if a task is performed or
not performed

Interpretation of answers

The main area of focus is sleep and the factors that may influence its quality and quantity.

If the individual has answered truthfully it should be obvious from the captured responses how much sleep the person
obtained during the last 24 and 48 hours and how long they have been awake prior to the incident.

Fatigue is likely to be a causal/contributing factors if any or all of the following are present:

Sleep has been reduced over the last 48hr period (less than a total of 12hrs)

A sleep debt is carried (the person is not getting the sleep they need to be well rested)
The Individual has been awake for 217hrs

Behavioral signs or symptoms of fatigue were present

Fatigue related errors/mistakes were evident

The individual fell asleep while at work and or in the lead up to the incident

Additional information that will assist in making a determination includes:

If the incident occurred at night or in the early hours of the morning (circadian influence)

Witnesses report observing behavioural signs or symptoms of fatigue in the involved individual(s)

Systems, practices and procedures were ignored or not followed (omission, shortcut)

The individual is known to have experienced a fatigue related event at work in the past, for example:
microsleep, fell asleep at work, driven off road on way to or way from work, reported fatigue to line manager
Known to work long hours that reduce sleep opportunity time

Known to take medication that adversely impacts sleep and performance

Refer to Appendix C for barrier assessment summary

If you require assistance please contact Shell Health
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Appendices
Appendix A: SLEEP

Sleep is an active behavior and can only be resisted for a limited period of time. Research has concluded that an adult
normally requires 7-8 hours of sleep each night/day to remain healthy and alert. Sleep is a necessity and is often
sacrificed for family life, technology and or television. Unlike other choices we can make, sleep chooses us so if we are
severely fatigued nothing will be able to keep us awake and microsleeps can occur. The only cure for fatigue is sleep.

Sleep Deprivation

There are two types of sleep deprivation — either total or partial.

Total sleep deprivation —is an extended period of time where no sleep is obtained. Generally is a period of time greater
than 24hrs.

Partial sleep deprivation —is sleep loss that occurs over a number of days and is generally experienced by those working

shiftwork or long/extended hours and especially during blocks of night work.
Essentially, as we sleep less we build up a sleep debt as we get sleepier, this leads to micro sleeps and finally to us falling
asleep

Sleep Debt

If a person is not sleeping as much as they need then they will be building a sleep debt and this debt will need to be
paid back, maybe not hour for hour but you need to have several nights of uninterrupted sleep to begin to address the
imbalance. For example if 8 hours is required for an individual to feel well rested and they’re only getting 6hrs of sleep,
then they are essentially losing 2hrs per night, this adds up over time. If it continues for 5 days then the sleep debt
reaches 10 hours (2hr x 5days), more than the total loss of one night’s sleep.

Sleep Inertia

Sleep inertia/drunkenness can be defined as a period of disorientation and reduced performance after awakening from
sleep. The impact of sleep inertia/drunkenness on performance is similar to decrements observed during sleep
deprivation. Although these two states are measurably similar, the effects of sleep inertia/drunkenness reduce as an
individual wakes up. Some studies suggest that the effects of sleep inertia/drunkenness can last less than 5 minutes.
However, tasks such as night driving which are seriously affected by sleepiness may not be adequately performed
without periods of wakefulness greater than 10 minutes.

Exactly how long sleep inertia/drunkenness lasts remains a contentious issue. The only consensus is that the process of
waking up and eliminating the effects of sleep inertia/drunkenness are not physiologically or psychologically
instantaneous.

Given a constant nap length, a similar level of sleep inertia/drunkenness will exist in waking individuals regardless of
the time of day that they awaken. The exception to the rule is that naps ending during the low point of the daily alertness
cycle will be associated with sleep inertia/drunkenness of longer duration. In most individuals, this trough would occur
between 0300h and 0700h. During this window of time, sleep inertia/drunkenness can be extreme.
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Microsleeps

Microsleeps are brief, unintended episodes of loss of attention associated with events such as blank staring, head
nodding, prolonged eye closure etc. that may occur when you are fatigued but trying to stay awake to perform a
monotonous task like driving a car or watching a computer screen.

Microsleeps can last a few seconds to several minutes and often the person is not aware that a microsleep has occurred.
In fact, microsleeps often occur when the person’s eyes are open.

While in a microsleep the person fails to respond to outside information, for example they will not see a red signal light
or notice that the road turns a corner.

Sleep Disorders

There are many sleep disorders but two commonly known disorders which may lead to fatigue are insomnia and
obstructive sleep apnoea.

Insomnia is a condition whereby an individual may have difficulty getting to sleep, difficulty staying asleep, waking
frequently across the night, waking up early in the morning and or difficulty staying asleep for as long as desired. It may
impact on daytime functioning with individuals feeling tired, irritable and unable to concentrate the next day.
Individuals who report difficulties sleeping are advised to seek assistance from their doctor.

Obstructive Sleep Apnoea (OSA) is a medical condition where an individual stops breathing during the sleep period for
short periods. OSA only happens during sleep, it is caused by lack of muscle tone in the upper airway resulting

in it collapsing briefly preventing air flow. OSA can be accompanied by snoring. OSA results in frequent
awakenings whereby the person wakes to recommence and increase oxygen intake but they often are unaware of being
awake. OSA can cause excessive daytime sleepiness. Individuals who report difficulties sleeping such as this are advised
to seek assistance from their general practitioner (GP) or local doctor and may be required to undergo a sleep study to
provide a diagnosis and treatment if required.

Medications

Some medications: over-the-counter and prescription, can cause excessive tiredness. Some of these include medication
to treat anxiety and depression, insomnia and hay fever or allergies. Persons should always seek advice from prescribing
physician and or chemist on side effects of any medication that is taken.

If people are unsure they can also consult with Shell Health on the potential side effects of their medication.
Circadian Rhythms

One of the most predictable environmental variations to which the body responds is the cycle of night and day (dark
and light). Rhythms that have a period of approximately 24hrs help to adjust our behavioural and physiological
functions. It is these 24-hr rhythms that are termed circadian rhythms.

The sleep wake pattern is the strongest circadian rhythm and is timed according to external cues like sunrise and sunset.
Generally, we have an increased likelihood for sleep during the night when the body’s temperature is falling. The
likelihood of sleep is lower in the morning as the body’s temperature is rising.

It is not surprising that individuals function best when they follow their body’s natural pattern of sleep and wake.

The typical low point in our circadian rhythm occurs between 2-4am in the early morning and around 2pm in the
afternoon. Although an individual may work many night shifts their body will never fully habituate to working through
the night and is likely to still experience these lows. Figure 2 below shows a typical circadian rhythm for the sleep/wake
cycle highlighting the urge to sleep increases as shown by the red line. This sleep urge increases towards the evening

7
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and continues throughout the night and is at its peak at around 2-4am and again increases in the early afternoon around

2pm.

“Normal”

7
755
24 CRUEEINNPREIEE o 10 12

Figure 2: Circadian rhythm illustrating the sleep/wake cycle

It is not optimal that people begin or end a shift between 12 midnight and 4am due to this circadian low and advisable
for people working through these lows points to recognise them and put in place controls (barriers) or mitigation
strategies to manage this time. Mitigation strategies may include rescheduling of safety critical tasks to take place during
the day, checklists or checking work with a colleague and strategic caffeine consumption. Driving is considered a high
risk task for fatigue hence for driving mitigation strategies may include developing a Journey Management Plan (JMP),
scheduling rest/sleep breaks, stopping and taking a 20 minute nap (no longer as deeper sleep will occur and sleep inertia
will be worse and take longer to resolve), getting out of the vehicle, walking round it several times and strategic coffee
or energy drink consumption may help during driving breaks.
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Appendix B: Fatigue related technology and devices

Tool Description

In-vehicle Monitoring Driving is one of the high-risk activities. In the majority of journeys the driver is out on
System the road without supervisor. Enforcing and ensuring compliance with legislative and
(Ivms) company rules in such unsupervised state is not possible. There are several scientific

studies that show the effect on Road Safety of installing IVMS in vehicles and ensure
compliance with set rules. Study results show that installing IVMS with provision of
feedback to the drivers reduces speeding and other dangerous driving types.

Thus IVMS has been shown to improve driver performance and increase safety and
reduce vehicle crashes.

Minimum data collection includes:
* Speed, preferably compared against local speed limits;
® Acceleration;
¢ Deceleration;
¢ Distance Driven;
¢ Driver Driving Hours; and
¢ Use of driver and front-seat passenger Seatbelt if no seatbelt sensor already
installed ex-factory.

Prior Sleep Wake Model
(PSWM)

Is a means for determining individual fatigue risk levels based on the amount of sleep
obtained in the prior 24 and 48 hour period
The basis of the model is minimum sleep of:
e 5 hours in the previous 24 hour period and
e 12 hours in the previous 48 hour period.
X - Sleep in prior 24 hours
Y - Sleep in prior 48 hours
Z - Time awake

As prior sleep decreases and prior wake increases the likelihood of fatigue also
increases.

In general;

X should be greater than threshold [5]

Y should be greater than threshold [12]

Z should be less than Y

The PSWM tool can be found on the Shell Fatigue Home page entitled ‘Prior Sleep
Calculator’, see below

PRIOR SLEEP
CALCULATOR
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Fatigue Audit InterDyne
(FAID)

The FAID model attempts to predict the level of fatigue during a work period based
primarily on the preceding seven days’ worth of work schedules.
The basic theory is that you accumulate fatigue while you are awake and recover from
it while you are asleep. The model calculates the level of work-related fatigue at any
point in a work period according to data from the previous 7 days.
These are:

o the time of day of work and break periods;

e the length of work and break periods;

e the recency of work and break periods; and

e the human limitations to recovery.
Only the start and end times of work shifts are required for this model. Thus, FAID is
able to compare the work related fatigue levels that different rosters impose on the
working population. However, the system has no capacity for considering non-work
related fatigue or social effects, nor individuality.
This system requires further validation with field performance data but can very easily
predict periods in rosters more susceptible to high fatigue levels.

An example of a FAID output

Journey Management
Plan
(JMP)

A Journey Management Plan (JMP) is a plan that defines the controls for all the
identified risks of a journey. It typically includes route, timing, rest periods and
locations, communication and security arrangements. Following a prescribed Journey
Management Plan is one of the twelve Life-Saving Rules.

JMP is not about new requirements; it is about implementing existing requirements to
avoid any undesirable HSSE consequences of land transport journeys.

JMP is mandated by the requirements stated in the Driver Safety Manual and
Professional Driver Safety Manual.

10
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Appendix C: Identification of which Fatigue Barriers failed

First barrier Second barrier Third barrier Fourth barrier
Sleep Opportunity, Actual sleep obtained in Behavioural symptoms Systems to prevent
the rest break the available break reported by the unreliable human
provided between between periods of work individual or observed performance
periods of work Average required by adult and reported by e Double checks

is between 7-8hrs per 24hr | another, e.g. e Team work
period e Yawning e Alarms and switches
e eye blinks e Light levels
e micro sleep e Design
e irritable e Training
* quiet e Procedures

e Supervision
(Adapted from Dawson and McCulloch (2005): Managing Fatigue: it’s about sleep. Sleep Medicine Reviews 9(5) pp.365-380

First Barrier: Sleep Opportunity within planned/actual work periods

The first level of assessment should take into consideration the opportunity for sleep that the individual has. This is the
time between periods of work. Generally if an individual works as a 12 hour day for example, there are 12 hours left in
the 24hr period to engage in activities of daily living and sleep. Exactly how much sleep we actually get in this break will
be determined by what we choose to do.

Second Barrier: Actual Hours Worked

A combination of actual hours worked, commute time, activities of daily living and interactions with family/friends
indicate how long a person may have been awake however it is important to establish how much actual sleep the person
obtained.

Although the work hours may have been sufficient to allow for the optimum 7-8 hours of sleep within a given sleep
opportunity the individual may not have actually obtained that for a variety of reasons i.e. new baby in the family,
Ramadan, sleep disorder etc.

If a person has obtained only 6 hours of sleep per night by the end of the week the individual will be as impaired as if
they have lost an entire night’s sleep.

Prior Sleep Calculator (PSC): To provide a more accurate assessment of how much sleep an individual has had within

the previous 24 and 48 hours prior to an incident the prior sleep calculator can be used. The PSC is housed on the
Fatigue Website and is a very simple tool for measuring a person’s levels of fatigue based upon how much sleep they
had had in the past 24 and 48 hours and how long they had been awake at the time of the incident. All three components
of the PSC assessment should be completed and recorded as soon as possible following the incident.

Bio-Mathematical Modeling: Is specialist software that can assess actual hours worked the previous month. This

software allows us to review planned and or actual hours worked over longer periods and not just the sleep obtained
over the previous 48 hours. It can assist in determining the likely level of fatigue generated by a particular working time
arrangement by combining work hours and circadian science. Please contact Shell Health to arrange an assessment.

Third Barrier: Behavioural Signs and Symptoms

11





Shell Health
Version 1.2

Sleep loss and alcohol have been shown to have similar effects on performance (NB: being awake for 17hrs
approximates to a BAC of 0.05%) and long before microsleeps occur there are some other behaviours that are
observable when a person is fatigued. These may include but not limited to: poor attention span/concentration,
mistakes and/or errors, distracted, loss of initiative and not being able to see ‘the big picture’.

Other behaviours may include but not limited to: irritability, aggression (in driving) and the individual forgetting what
they were saying. Gestures such as eye rubbing, rubbing the back of the neck and frequent yawning are all indicators
of fatigue.

People do not usually recognise how fatigued they have become; therefore, interviewing colleagues and supervisors
should assist in establishing a person’s behavior prior to the incident.

Fourth Barrier: systems and practices in place to prevent unreliable human performance

Human and machine based systems and practices are generally developed within organisations to assist the working
population to behave and act in consistently applied ways under certain conditions with certain resources and required
skills. The ultimate goal through this documented and applied approach is to maintain human performance, safety and
productivity while reducing incidents, mistakes and errors within the workplace.

If individuals actively decide to disregard work practices and guidance within the workplace or unintentionally do this
the consequences can range from minor to catastrophic. Fatigue can contribute to the way individuals apply these
systems and practices, the more fatigued we become the less able we are to recognize that we may
breach/undermine/ignore/omit required protocols and actions. Barriers are in place for just this reason, to help prevent
incidents but sometimes the many controls and systems we have fail to protect us and an incident occurs.

Fatigue related control measures and techniques

Fatigue-reduction strategies are the techniques for reducing the likelihood that a fatigued individual is operating in
the work place

Fatigue-proofing strategies (FPS) are techniques for decreasing the likelihood a fatigued individual operating in the
workplace will make an error that leads to a process safety incident, accident or injury.

Fatigue Control Mechanisms may include:
. Fatigue Information material
. Individual and organisational accountability
. Observations of fatigue signs and symptoms by shift supervisor
. Fatigue management policy and procedures
. Transport home the workplace after a long night shift, on call, extended work periods, as required
. Best practice roster system
. Close supervision
. Fatigue management controls (pacing of work, rest breaks, self-reporting etc.)
° Fatigue observations and assessments
° Good safety culture

Fatigue Reduction Strategies include but not limited to:
. Reduce shift length to less than 12 hours where possible
. No overtime to be added to a 12 hour shift
. Limit night shifts
. Limit early morning shift start times (e.g. limit starts time earlier than 6am)

12
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. Adequate breaks within shifts

. Sufficient time off between shifts to allow opportunity for sleep

. Limit extended duty times
. Napping policy and facilities

. Plan actual hours and overtime in advance where possible

. Monitor planned vs. actual hours
. Medical treatments
e  Training and Education

. Suitable and sustainable work environment — lighting, air flow, ergonomics, technology (devices)

Fatigue Proofing Strategies include but not limited to:

. Checklists

. Verbal checking, repeating back of communications

° Radio communications
° Task rotation, team work, working in pairs
. Self-selected breaks

. Shift handovers and high risk tasks flagged before hand — prior warning and preparation time

. Ensure appropriate manning levels

. Ensure proper lighting, ventilation and cooling/heating
. Carpooling/alternative transport - buses, taxis
° Conversation - face to face, radio contact etc.

° Access to drinking water
. Access to rest facilities
. Close supervision

Potential counter measures for fatigue

Double check systems

Close supervision

Working in pairs or teams dependent on the task

Rotation of tasks

Check lists

Self-checklists to assess for signs and symptoms of
fatigue

Experienced personnel to support new personnel

Self-report systems

Communication at shift handover (e.g. written, verbal ,
face to face)

Work Environment

Self-selected break times

Radio contact

Appropriate lighting

Conversation

Temperature control

Manage vibration

Carpooling (minimize driving alone on commute)

Provision of transport (bus, taxi, etc.) for personnel for
commutes after overtime (extended shifts; call-ins etc.)

Provision of air conditioning

Ventilation — air flow

Scheduling Less Complex Safety Critical Tasks

Ensuring high risk activities are conducted during the day
rather than at night where possible

Task rotation

Reduce mundane tasks

Appropriate manning levels

13
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Reduce highly complex tasks

Team work/group, reduce working alone

Training and health

Training and skills acquisition

Fatigue awareness/competency training

Refresher training & capacity building

Training on how to maximise sleep & alertness

Provision of information to families /housemates to
facilitate sleep at home

Availability of healthy snacks from cafeteria or vending
machine

Encourage physical activity

Assess diet

Availability of caffeine/coffee

Encourage hydration

Access to drinking water facility (potable water)

Accommodation (sleep) — camps, hotels, motels etc.

Sound proofing on accommodation walls in mine camp
(e.g. limit to 50dB(A) refer to ‘Accommodation and
Welfare Guide On shore Villages and Camps — Project
Guide 17d; December 2014,page 50)

Linen, pillow and mattress quality

Adequate coverings for windows in accommodation to
block light

Individual bathrooms

Beds suitable for size and weight of occupants

Parking rules and vehicle movements limited in and
around accommodation facilities

Minimal accommodation requirements - policy

Air-conditioning — heating and cooling of rooms

Ventilation — can open a window as required etc.

Quality of meals and frequency of laundry services

Common areas for rest, recreation and social interaction

Gym facilities, pool, squash courts, tennis courts, walking
track, running track, other

Counselling services

Communication - internet access, wireless, internet cafe,
phones etc.

Single accommodation (no sharing of rooms unless one
on shift the other off so only one person trying to sleep
in a room at any one time)

Security of room

Signs to put on door to say sleeping during the day to
reduce disturbance

House those on night shift in one area of the camp to
reduce disturbance during the day from cleaning crews

Schedule camp activities such as lawn mowing, moving
of bins etc. to times when less likely to disturb those
trying to sleep during the day (i.e. early or late)

Availability of food for those on night shift — so do not
need to wake deliberately to eat but have access when
awake
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