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Disclaimer

“The opinions expressed in this presentation and on the
following slides are solely those of the presenter and not 
necessarily those of Proactima. Proactima does not guarantee
the accuracy or reliability of the information provided herein.”
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Development of OELs

When and where were the first OELs 
developed ?
When was the first OELs established in South-
Africa ?
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Development of OELs

South-Africa Norway
1976
(copy of ACGIH TLVs)

First published (in Germany)
1886 Ammonia and sulphuric acid
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Risk Assessment Process
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Risk Assessment process

Risk Assessment
Risk 

Identification

Risk Analysis

Risk Evaluation

Risk Treatment

Scope, Context, 
Criteria
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Recording & Reporting

Typical 
risk analysis

Balanced
risk analysis
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• What is the purpose of the analysis?
• Ensure safe/efficient operation
• Meet time & cost
• Satisfy regulatory/internal requirements
• Satisfy regulatory/internal expectations
• Optimise design
• Optimise program (activity)
• Evaluate non-conformance(s)
• Dimensioning the Emergency Response
• Plan maintenance
• Communication (perceived risk)

Problem Definition
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Databases
Previous analyses
Experience (peer)
Similar concept

Reported incidents
Assumptions

System description

Techniques:
SWIFT
HAZID
HAZOP
Sjekklister
Etc.

INPUT OUTPUTANALYSIS

Information gathering

Basis for 
decision

Risk Assessment
Risk 

Identification

Risk Analysis

Risk Evaluation
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Decision Criteria
• What objectives, criteria's and principles shall 

be used? 
• ALARP principle
• Precautionary principle
• Carefulness principle
• Risk Acceptance Criteria
• Risk Appetite
• Risk tolerance
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Selection of method
Important factors when selecting method:

• Problem definition (decision) 
• Importance of system, 
• Complexity of system
• Available information
• Available resources
• Regulatory requirements
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Risk Assessment
Risk Identification

• Tangible and intangible sources of risk
• Causes and consequences
• Threats and opportunities
• Vulnerabilities and capabilities
• Changes in the external and internal context
• Indicators of emerging risk
• The nature and value of assets and resources
• Consequences and their impact on objectives
• Limitations of knowledge and reliability of information
• Time-related factors
• Biases, assumptions and beliefs of those involved
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The HAZID process
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Hazard Identification
• Hazard in the first and the most 

critical activity in the risk analysis. 

• Basis elements:
• Knowledge regarding systems and 

components
• Knowledge regarding activities and 

operations
• Knowledge on accidents
• Knowledge on undesired events and 

near-misses
• Hazard Identification techniques
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Black swans and Perfect storms
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Risk Assessment
Risk Analysis

Risk analysis should consider factors such as:

• The likelihood of events and consequences
• Exposure levels
• The nature and magnitude of consequences
• Complexity and connectivity
• Time-related factors
• The effectiveness of existing controls
• Sensitivity and confidence levels
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Risk analysis techniques

• Simplified risk analysis
• Informal methods. Checklists etc.
• Control banding

• Standard risk analysis 
• Workshops
• Formalised methods: SJA, HAZOP etc.

• Detailed risk analysis
• Model based risk analysis
• Fault tree analysis, event tree analysis etc.

Check list
Check list

Katastrofe Meget 
alvorlig

Alvorlig Mindre 
alvorlig

Ikke alvorlig

> 10 ganger 
per år

VH VH H H M

1-10 ganger 
per år

VH H H M M

en gang hvert 
1-10 år

H H M L 3.1, 

en gang hvert 
10-100 år

H M M L L

< en gang per 
100 år

M M L VL VL
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Cause Analysis

18
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Consequence Analysis

19
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How to evaluate consequences?
1) Experience data 

Statistics (internal/external data) – Occupational Illness, accidents etc
Tests/experiments/modelling
Exposure measurements

2) Consequence models 
Release / emission rates 
Chemical Spill 
Impact on people (Dropped Object)
Drift calculations (emergency response)

3)   Combination of 1) and 2)
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Risk Assessment
Risk Evaluation

• Purpose is to support decision to:
• Basis for considering risk treatment options
• Undertake further analysis to better understand 

the risk
• Maintain existing controls
• Reconsider objectives
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Risk Evaluation
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Risk Treatment

• Formulating and selecting risk treatment 
options

• Planning and implementing risk treatment
• Assessing the effectiveness of that 

treatment
• Deciding whether the remaining risk is 

acceptable
• If not acceptable, taking further treatment
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Risk analysis as a basis for decision
Kjerag – Lysefjorden – 1000m
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Basis for decision?

Risk matrix - Operations

Never heard of Has occurred Incident has occurred or 
could have occurred

Incident is known to 
have occurred more than 

once

Incident is a regular 
occurrence

Probability p < 10-4 10-4 < p < 10-3 10-3 < p < 10-2 10-2 < p < 10-1 p> 0.1
Economical 

effect Reputation Well 
Control

Damage to 
people 

Conse-
quence

Highly unlikely
(P1)

Unlikely
(P2)

Could happen
(P3)

Likely
(P4)

Very likely 
(P5)

>300 MNOK 
Lost well, sidetrack, 

recompletion

International
impact

Loss of primary 
barriers Multiple Fatalities Catastrophic

30-300 MNOK 
Lost well, sidetrack, 

recompletion
National impact

Loss of 
secondary 

barriers 

Single Fatality
Major injuries to 
multiple persons

Very serious

3-30 MNOK 
Delays, reduced 
ROP, equipment 

failure.
Limited impact 

Reduced 
integrity of 
barrieres

Major Injury Serious/
Considerable

<3 MNOK Slight impact
Minor reduced 

integrity of 
barrieres 

Medical treatment/ 
Loss time injury Small/Limited

<0,5 MNOK
Slight impact, 
local public 
awareness Negligible First aid Minimal

Fall
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Richards decision .......

«The risk associated with an activity 
means the combination of possible 
future incidents and their 
consequences, and associated 
uncertainty»
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Before treating the risk

• Do the results make sense?
• Was this what you expected?

• Identify those factors that influence the outcome of an event:
• Important assumptions/presuppositions
• Models (reflecting key issues)
• ……..

• Sensitivity Analysis
• Performed?
• What changes in input may change the conclusion
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Risk Treatment options

• Avoiding by deciding not to start or continue with the 
activity that gives rise to the risk

• Taking or increasing the risk in order to pursue an 
opportunity

• Removing the risk source
• Changing the likelihood
• Changing the consequence
• Sharing the risk 
• Retaining the risk by informed decision
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Principles for risk treatment

•Risk shall be reduced as As Low As Reasonably PracticableALARP-principle

•Exercise caution when there is uncertainty related to the consequences, i.e. 
in relation to an activity (or implement measures to prevent uncertain 
consequences). 

Carefulness principle

•Do not initiate an activity, or implement measures to prevent potential 
negative consequences when there is scientific uncertainty related to the 
consequences. 

Precautionary principle

•Express what has been evaluated to be an acceptable (tolerable) risk level 
and express upper limit for risk. Risk Acceptance Criteria

•Extent and type of risk that the company are willing to pursue, keep og 
accept (acceptable balance between growth, risk and profit)Risk appetite

•Acceptable level of variation in relation to goal achievement (measures in 
the same units as the goals) Risk tolerance
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Risk Acceptance Criteria - ALARP

30
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ALARP evaluation

• ALARP-evaluation: The risk shall be reduced As Low As Reasonably 
Practicable. 

• For a risk to be ALARP it must be possible to demonstrate that the cost 
involved in reducing the risk further would be grossly disproportionate 
to the benefit gained 

• Determining that a risk has been reduced to ALARP involves an 
assessment of the risk to be avoided, of the sacrifice (in money, time 
and trouble) involved in taking measures to avoid that risk, and a 
comparison of the two.
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Recording & Reporting
• Communicate risk management 

activities and outcomes across 
the organisation

• Provide information for decision 
making

• Improve risk management 
activities

• Assist interaction with 
stakeholders, including those 
with responsibility and 
accountability for risk 
management activities
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EN 689 Workplace exposure – Measurement of exposure……
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Risk management
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Risk Assessment

Risk Management Process

Risk 
Identification

Risk Analysis

Risk Evaluation

Risk Treatment

Scope, Context, 
Criteria
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Recording & Reporting

Risk Management: 

Coordinated activities to 
direct and control an 
organisation with regard 
to risk.
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Communication & consultation

Communication: Promote awareness and understanding of risk
Consultation: Obtaining information to support decision-making

• Aims to:
• Bring different area of expertise together (for each step in risk management)
• Ensure different views are appropriately considered 
• Provide sufficient information to facilitate risk oversight and decision-making
• Build a sense of inclusiveness and ownership among those affected by the risk
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Communication and Consultation
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Communication

Project

Manager

Drilling & 
Wells

Rig A Rig B

Subsurface Facility
Engineering

Facility A Facility B

Production HSE Procurement

Asset 
manager

Risk Management
(Bottom Up)

Goals & Objectives
(Top – Down)

Corporate Governance vs. Enterprise Risk management
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Offshore operational risk .....

• Working at heights
• Lifting Operations
• Isolation of Energy
• Chemicals exposure
• Exposure to electrical equipment
• Drinking water
• Manual handling 
• Osv.
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.. managed by operational requirements

• PRO-001 Work Permit
• PRO-002 Safe Job Analysis
• PRO-003 Entering tanks
• PRO-004 Working in heights
• PRO-005 Lifting Operations
• PRO-006 Isolation of Energy
• PRO-007 Waste management
• PRO-008 Chemical mngm
• PRO-009 Electrical systems
• PRO-010 Personal protection
• PRO-011 Helicopter Operation
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Monitor and review
Assumptions / presuppositions

• Weather Conditions
• Competence
• Integrity
• Hot work
• Process conditions
• Compliance 
• HPHT experience
• Reservoir conditions
• Drilling Program
• Etc.

Effect of changes in......
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Prepared.


