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Content SasoL dg‘

The following will be covered during the presentation:

®* The Sasol Process Safety Management (PSM) System.

®* The bow-tie methodology.

®* Example of a bow-tie: Loss of Primary Containment.

®* Conducting field verification of critical controls and performance criteria.

* Safety, Health and Environmental fundamentals.
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e
The Sasol Process Safety Management (PSM) System =E350L 4.

®* Sasol has 14 PSM Elements adopted from the US OSHA regulations (29 CFR Part 1910)

®* The elements that will be highlighted in this presentation included:

e Process Safety Critical Equipment (PSCE)
Standard Operating Procedures (SOPSs)
Management of Change (MOC)

Pre Start-up Safety Review (PSSR)
Permit to Work (PtW)

Emergency Preparedness and Response
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Process Safety Critical Equipment =E350L 4.

®* Purpose of the PSCE element

e To identify a subset of equipment that have the highest risk to people, environment, assets and
reputation in the event of a release, fire or explosion.

e To ensure that priority and focus is given regarding preventive maintenance programmes.
e To optimise decision making regarding the deployment of financial resources.

®* Categorization of PSCE

» Instrumentation loops or Safety Instrumented Functions.
* Process containing equipment with a potential for a large releases of hazardous chemicals.

« Equipment designed to mitigate the severity of the incident in the event of failure (e.qg. fire and gas
detection systems, deluge systems).
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Standard Operating Procedures (SOPs) =E350L 4.

®* Purpose of the SOPs

e To assist plant personnel to safely, effectively and efficiently control plant functions.

e To prevent plant personnel from relying on memory to execute plant functions.

e To ensure that plant personnel can perform tasks in a consistent manner.

e To ensure that human interaction with the systems occurs in a timely and effective manner.

®* High Level Requirements
» To specify roles and responsibilities.
« To have a brief description of the process.
» To describe safe operating limits.
« To specify consequences of deviating from a particular step in the procedure.
» To identify safety critical tasks and perform task observations.
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Management of Change (MOC) =E350L 4.

®* Purpose of the MOC element

e To describe the process to be followed when changes are made.

e To ensure that engineering changes, procedure changes and organisational changes are risk
assessed and do not introduce unacceptable risks.

e To ensure that changes to equipment, process technology and chemicals are managed.
e To ensure that plant personnel can perform tasks in a consistent manner.

®* High Level Requirements
» To specify roles and responsibilities.
» To specify the technical basis of the proposed change.
« To specify authorisations required for the specific type of change.
» To specify training requirements introduced by the change.
» To specify the work flow for each type of change (i.e. Engineering, Procedure, Organisational).
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Pre Start-up Safety Review(PSSR) =E350L 4.

®* Purpose of the PSSR element

e To ensure that new or modified plants can be safely commissioned.
e To ensure plants on major maintenance shutdowns can be safely restarted.
e To ensure that the original design intent can be met before introducing chemicals into the plant.

®* High Level Requirements

« To make a PSSR review mandatory.

» To specify roles and responsibilities for new projects, plant modifications or start-up after
maintenance.

« To have a PSSR review team before start-up.
« To have a physical plant inspection before start-up.
» To verify the readiness of safety systems.
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Permit to Work (PtW) =E350L 4.

®* Purpose of the PtW element

e To maintain safe conditions of equipment, systems and surroundings for the safe execution of
maintenance work.

e To ensure that a Task Risk Assessment is conducted before work is carried out.
e To ensure that controls are in place to execute maintenance work safely.

®* High Level Requirements
« To identify and eliminate process risks that can affect personnel executing maintenance tasks.
« To communicate risks and controls that are to be put in place.
» To specify roles and responsibilities of key personnel (i.e. permit issuer, permit receiver, standby).
» PtW to be supported by Touch and Tag for work involving cutting into process pipelines.
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Emergency Preparedness and Response(EPR) SasoL dg‘

®* Purpose of the EPR element

e To ensure that there is coordinated and effective management of emergencies.

e To prevent, mitigate and minimise consequences of releases, fires and explosions and other
emergencies.

®* High Level Requirements

To specify requirements relating to emergency management principles of prevention, protection,
preparedness, response and recovery.

To develop emergency response plans and procedures.
To perform emergency exercises for various scenarios.
To specify training requirements.

To ensure agreements are in place regarding mutual aid.
To ensure availability of supplies and equipment.
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The bow-tie methodology
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The Bow-tie Methodology

Introduction
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Example of a process safety bow-tie
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Example of a bow-tie: Loss of Primary Containment

1 Process
operator error

Maintenance
artisan error

Mechanical
failure

Gasket failure

External impact

Pressure
variation
above/below
threshold

[/ | Natural disasters
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Hazard:

Toxic and/or flammable substances in primary containment

Preventative Controls:

* Trip and alarm systems

* Personnel training and
competency

+ Safe making practices

* Pre-start up inspections

* QC inspections

» Equipment inspection,
testing and
maintenance

*  Monitoring of operating

parameters

Monitoring systems

(vibration, wall

thickness)

» Expansion joints and
supports

*  Pressure relief systems
(e.g. PSVs)

KUE:

Loss of
primary

containment

Corrective Controls

Gas detectors

Gas dispersion
systems

Secondary
containment or
drainage systems
Emergency isolation
Emergency
preparedness,
response and
equipment

Ignition source control
Intrinsically safe and
flameproof equipment
Earthing and lightning
protection

Extraction systems
Deluge systems

Fit for purpose PPE
Venting/scrubber
system integrity

Unignited release
(cloud or pool)

Vapour cloud
explosion

Chemical fire
(pool, jet or flash)

Contamination
of the environment

Injuries and
fatalities

Acute toxic
exposure to
employees
and/or
community

Consequences

Production
interruption

Financial losses
due to damage to
equipment and
buildings
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Conducting field verification of critical
controls and performance criteria
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Enabling SHE assurance - How to conduct field

verification of critical cont

Auditable risk-based
agenda for SHE
Governance governance meetings
(SVP Business Exco and
Business SHE Exco)

ID / define
potential high
risks and their
prevalence as

per Key
Undesirable
Event /
identified
scenarios

Risk
management

rols

Auditable minutes reflecting:

Review SHE framework status

Review of Top SHE risks/controls

Effectiveness and improvement feedback

Feedback on current Operating Entity
and Group SHE initiatives and best

practice sharing

ID / develop
preventive and
corrective
controls

Identify risk
and control
owners

Update relevant
risk
assessments
and registers

Informs 2nd
party audit
protocols

Develop
performance
criteria for
critical controls
per risk per
occurrence

Informs 3rd
party audit
protocols

Used as guide for implementation in
Operations

Entity and Group tracking, trending,

Used as checklist by entity discipline-
specific for internal auditing (15 party)

Consulted up-front to inform weekly
Exco and other walk downs (field
verification of critical controls)

reporting and analysis
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Performance criteria for critical controls e
Example of “Trips and Alarms” — example for Loss of Containment =a=0L drb

Performmance Criteria

1. ey Undesirablle Evernt

Loss of containmant

2. MMame of coribnod

Trips and Alarm

3. Control Owner

4. Obhjective of conirol

To alert operating personnal of abnormal operating conditions and to imterrupt processes to prevent loss of

contral of operating conditions wihich msa result in loss of containment
The desined stabe thvat L Avctivities that support or T. Auctivities o werify conirol
conirol should operate enable thwe comirmol perfornmreance
o meet objective
SAlarmms alert operating Safety mtegrty lewel (SILY Weaerify SIL studies are done everny
personneael of abnoarmal Safety mtegrity lewel 5 wvears
operating conditions studies done as per agresd
schedules

o

- Trips indsrmuplt processes ta
prevant loss of contral - . = "Werify that set points for frips and

Set points for trips and alarms are rewiewwsed

alarms arse established

Loop testing - Warify the availability of a loop

. L test schedule

A loop testing schedule is in - Werify adhersnce to the loop test

= Werify that deviations are
actioned

= Wearihy the awvailability of
calibration schedules

= Werify the adherence to the
calibration schaedules

Integrity of field devices
& s=chedule for calibration
of field devices is in place
and adhaered to

Critical trip and alamm bypass
procedurs
Critical trip and alammn
bByvpass procedurs
developad amnd
implamanted

= Werify that a valid critical trip and
alarm bypass procedure is
available and appliaed

= ‘Wearify that an up to date PSCE
bypass register’staius is
available in control room

SIL studies are done every 5 yvears

Al st points for tnips and alarms reviewsad and correct

Full compliance to testing and calibration schedulaes

All deviations found durning loop testing and calibration addressad
Up to date brip and alarm bypass procaedurs is available

LD to date bypass reqgisters available in condrol roomm
. Performance trigoger for prioritised a wwhich includes notifying risk owmner and investigation,
Ccomtrol rewiew or SshutdowTs
SIL studies not done aevery S years triggers investigation and cormective action
Set points for mps and alarnms not reviewed or incorrect triggers investigation and cormective action
MHMon—-adherence o schedule triggers investigation and corrective action

Dreviations found durnng loop testing and calibration not addressed tniggers investigation and cormmective
action

Trp and alarm by pass procedure not awvailable triggers investigation and cormaective action

Up to date bywpass registers not available in control room triggers investigation and corrective action

EL I
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One Sasol SHE Excellence approach 2.0

Together towards sustainable ZERO HARM because we CARE

Enablers

Results

1. Direction

"%"i 2. People

1.1 SHE policy
& strategy

21SHE climate
& behaviour

23 Management
of people

22 Training
& skills

24 Stakeholder
engagement

12 SHE
fundamentals

13 Targets

management

33 SHE incident
management

& plans
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3.2 Operational
control

3.4 Governance
& assurance

Continuous improvement

4. Results

41 Measure
& report

42
Improvement
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SHE fundamentals

Accountable

Leadership

We create a SHE climate
conducive to achieving
sustainable zero harm by
providing clear direction
and enabling a committed
and accountable
workforce.

Continuous

Improvement

We continuously improve the
maturity of our SHE practices in
order to achieve our SHE
objectives and targets in a
sustainable way.

We participate willingly
and contribute actively
in the journey towards
sustainable zero harm.

SHE Event

Prevention

We embed a pro-active mind-
set and follow a risk-based
approach to prevent and
mitigate the occurrence and
recurrence of SHE incidents.
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@
Contact details SasoL df

Oliver Naidu

Acting Senior Vice President

Group Safety, Health and Environment
Sasol Place, 50 Katherine Street, Sandton

Email: oliver.naidu@sasol.com
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Thank You

Copyright ©, 2019, Sasol

jsloéllfii-
i, I

—:_’;l"‘

\




