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Presenter
Presentation Notes
Good afternoon, my name is Suzanne Knights and I work in the corporate risk and safety team at ERM’s Manchester office.



I’d like to talk to you today about possible methodologies for risk management within the Wind Industry.  In doing so I’d like to draw on experiences from other industries that a long history of applying risk management techniques.
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ERM Worldwide

• >3000 people

• All HSE 
Consultancy

• >100 offices in 40 
countries

• Gross revenue $600 
million (07/08)

Presenter
Presentation Notes
By way of introduction, ERM (or Environmental Resource Management) is a worldwide organisation with over 3000 employees in over 100 offices in 40 countries.



ERM offers a range of services across a broad spectrum of industries.  ERM is a leading global provider of environmental, health and safety, risk, and social consulting services. We deliver innovative solutions for business and government clients, helping them understand and manage their impacts on the world around them.



Transaction Services - Ensuring successful business transactions

Impact Assessment and Planning - Achieving project approvals by managing environmental, social and health impacts 

Performance and Assurance - Helping corporations reach their EHS performance potential and manage EHS risks 
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ERM Services and Clients

Services


 

Risk Assessment


 

Risk Management


 

Environmental Impact 
Assessment



 

Health and Safety Assessments


 

Security Assessment


 

Social Issues


 

Project Risk Assessment


 

Software Development


 

Information Solutions


 

Management Systems


 

Corporate Governance 


 

Compliance Auditing


 

Climate change


 

Due Diligence

Key Clients


 

Exxon 


 

EON


 

Centrica


 

BP


 

BG


 

Shell


 

Chevron


 

Total


 

OMV


 

Overall Energy HSE 
Consultancy ($87m)

 

Presenter
Presentation Notes
ERM offers a wide ranges of services to its clients which are listed in the slide including quantitative risk assessment to compliance auditing to software development.



These services are offered to a wide ranging set of clients across the energy sector

http://www.shell.com/
http://www.exxonmobil.com/
http://www.chevron.com/
http://www.total.com/
http://www.bp.com/
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Structure of Presentation

• Regulatory Framework in Other Industries
• Comparison of Wind Energy Industry with Others
• Approach to Risk Management

• Development of Basis of Safety (HSE case)
• Hazard Identification and Risk Assessment
• The Bowtie Process
• Risk Control and Verification

Presenter
Presentation Notes
The structure of today’s presentation it look at the regulatory framework for managing risks in other industries, in particular the offshore and onshore oil and gas industries.



Then I like to draw some comparisons with the Wind industry and look at how lessons learnt from the offshore and onshore industries may offer guidance for managing risks within the Wind Sector.



I would like to describe some of the simplified techniques for identifying, assessing and managing risks as a basis for safety assurance within the wind industry.
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Background

•Increased activity in the sector
•Large investment
•Many new projects planned
•New, emerging technologies
•Associated increase in installation, 

construction, maintenance activities
•There are risks associated with carrying out 

these activities in the onshore and offshore 
environment

Presenter
Presentation Notes
Growth in the wind sector has see an increase in construction, maintenance and operational activity in the onshore and offshore environment.  Large investments have been made and many new projects are planned.



Recent high profile events have highlighted that there are significant risks that need to be managed, although no specific regulatory framework exists.  The offshore oil and gas sector has operated under a stringent safety regulatory regime for many years and there are relevant risk management practices and tools which could now find application in the wind sector.



While it is recognised that the risks in the offshore wind sector are lower, there is still the potential for fatalities and significant asset damage that require a proportionate risk management strategy.  This presentations aims to explore and develop a fit-for-purpose risk management framework for the industry, drawing on experience from other sectors. 
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Regulatory Framework
• Health & Safety at Work 

Regulations
• UK Offshore Safety Case 

Regulations
• PFEER
• UK Pipeline Safety Regulations
• UK Planning Regulations
• CDM
• COMAH

• All Stages of Project Lifecycle
• Integration protocol and 

standards with other practices

DESIGN

INSTALLATION

OPERATION

MAINTENANCE/
INSPECTION/

MODIFICATION

DECOMMISSIONING

EMERGENCIES

DESIGN SAFETY REVIEW (OFFSHORE)
MAJOR ACCIDENT PREVENTION DOCUMENT (PIPELINES)
PRE-CONSTRUCTION SAFETY REPORT (ONSHORE)

SAFETY CASE (OFFSHORE)
MAJOR ACCIDENT PREVENTION DOCUMENT (PIPELINES)
PRE-COMMISSIONING SAFETY REPORT (ONSHORE)

SAFETY CASE (OFFSHORE)
MAJOR ACCIDENT PREVENTION DOCUMENT (PIPELINES)
OPERATIONAL SAFETY REPORT (ONSHORE)

SAFETY CASE (OFFSHORE)
MAJOR ACCIDENT PREVENTION DOCUMENT (PIPELINES)
OPERATIONAL SAFETY REPORT (ONSHORE)

SAFETY CASE (OFFSHORE)
PFEER
MAJOR ACCIDENT PREVENTION DOCUMENT (PIPELINES)
OPERATIONAL SAFETY REPORT (ONSHORE)

SAFETY CASE (OFFSHORE)
MAJOR ACCIDENT PREVENTION DOCUMENT (PIPELINES)
OPERATIONAL SAFETY REPORT (ONSHORE)

ESTABLISHING THE BASIS OF SAFETY

Presenter
Presentation Notes
There is a feeling among companies looking to set up new projects that there are very few companies with the skills to help them with Risk and Safety issues. There is also an absence of any specific safety regulations for this sector.



There is clearly a lot of the methods and tools used for Oil & Gas that would be helpful but not a requirement for the level of rigour currently applied to the Oil & Gas industry..



There is a whole host of applicable legislations in place across the oil and gas industry some of which are listed in the slide.



The offshore industry has an extensive Safety Regulatory Regime post Piper Alpha where there is a requirement for operators to prepare a Safety Case to demonstrate suitable arrangements in place to manage Major Accident Hazards (MAH).  The focus is on Focus on “Steady State” operations, but Simultaneous Construction and Operation also considered.  Both “hydrocarbon” (e.g. Fire/Explosion) and “non hydrocarbon”  risks have to be considered in the Safety Case.

Similarly in the onshore sector including upstream refining and downstream storage and chemical manufacture there is a requirement for these sites to meet the requirements of COMAH safety regulations which in a similar manner to the offshore regulations requires a demonstration that the basis of safety is established and maintained.

In both cases there is a requirement to look at the whole lifecycle of a project from its design through to its decommissioning and the requirements for risk management within each stage are embedded in the regulations.

IN DOING SO THE BASIS OF SAFETY IS ESTABLISHED AND MAINTAINED.
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Regulatory Framework – Wind Industry

•Legislative Position:

• Health and Safety at Work Act 1974
• Application Outside Great Britain Order 2001 (extended application 

of Health and Safety at Work Act to Offshore Wind farms)
• Others e.g. Noise at Work, CDM, Electricity at Work etc
• The Energy Act 2008

• No formal regulations to demonstrate control of major risks
• …this may change

Presenter
Presentation Notes
In contrast an equivalent regulatory framework for the wind sector doesn’t yet exist.  Although in the UK some key pieces of legislation exist.  Up until recently the most critical of these was the HSW Act which is the enabling act for many other pieces of legislation in other industry sectors.



Before the White Paper and Energy Act the government launched an energy review for which, in 2006, HSE prepared an expert report. This concluded that HSE’s regulatory framework was sufficiently comprehensive and flexible enough to deal with new risks and hazards achieving sensible risk management. However, specific new regulatory controls may be required in due course if these risks merit such action.

This is an important emerging regulatory and policy area for HSE because of the novelty, scale and diversity of the hazards presented by the energy programme and gaps in regulatory application. HSE has an active partnership with DECC, to achieve its aim of responsible regulation of the emerging energy sectors.
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All about demonstrating how the hazards and risks 
related to work activities are managed.

In particular the Major Accident Hazards.

What is the Basis of Safety?

Presenter
Presentation Notes
So what is the basis of safety for an installation or operations



Well, in establishing the basis of safety, it helps to develop an argument  that demonstrates how the hazards and risks associated with all work activities are managed.



In particular in the oil and gas sector this refers to MAJOR ACCIDENT HAZARDS.
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Example Major Accidents

Presenter
Presentation Notes
So what do we mean by Major Accident Hazards?



Well, in the oil, gas and chemical industries it can mean fire, explosion, toxic gas release, environmental impact.



It can also relate to “non-chemical” hazards like asset damage, structural failures where this is still the risk of injury or fatality.
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Major Hazards in the Wind Sector

• Jack-up stability
• Working at height
• Evacuation from tower platform in the event of 

fire
• Electrocution
• Heavy lifts
• Dropped/swung loads
• Search & Rescue
• Impacts on sub-sea pipelines
• Diving
• Also some public safety issues (ship collision, 

light aircraft, etc)

•No hydrocarbon/ chemical risk but risks due to:

Presenter
Presentation Notes
Although there are no hydrocarbon related MAH in the Wind Sector there are many non-hydrocarbon risks associated with the design, installation and operation of a wind farm.  



Most result in major asset loss and some can lead to injuries and fatalities or asset damage or loss of production.



A few examples of typical non-hydrocarbon hazards are shown in the slide which can occur at various different stages of the lifecycle of the wind farm.
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

 

UNEP “Risk Assessment for a 100.5 MW Wind Farm in 
Jilin Province, China”

What are the Risks?

Presenter
Presentation Notes
This table illustrates the top 20 risk identified as part of a study for wind farm in China.



Although the traditional “engineering” MAH risks are not the top risk contributors their sum contribution to the overall risk is significant in comparison with other financial risks on the list.
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A document that demonstrates that risks to 
the environment, workforce and general public 
are effectively controlled and that emergency 
plans are in place to manage major accidents

A Basis of Safety

Presenter
Presentation Notes
How is the basis of safety defined?



It is usually a document or dossier that demonstrates that risks to the environment, workforce and general public are effectively controlled and that emergency plans are in place to manage major accidents.



In the on and offshore industries this would be:



COMAH Safety Report

Offshore Safety Report

or Pipeline’s Major Accident Prevention Document
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• Corporate requirement

• Maybe a legal requirement to prepare a HSE case

• To give Management Committee and Joint Venture 
partners the confidence that major risks are being 
managed

• To demonstrate that an effective Safety Management 
System (SMS) is in place that continually identifies, 
assesses, eliminates and/or manages risk to as low as 
reasonably practicable.

Why Develop a Basis for Safety?

Presenter
Presentation Notes
However such a comprehensive approach may not be appropriate in the Wind Industry but it would be useful to develop key information where the driver may be:



corporate responsibility or 

giving management committees and joint venture partners confidence that risks throughout the project lifecycle are understood and being managed effectively.

Furthermore there may be a desire to reduce the risk exposures to low as reasonably practicable through a continuous process.
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Structure of the HSE Case Document :

Part 2 : Description of 

Facilities
Provides an overview of the facilities and 
activities that may be hazard sources

Part 4 : Formal Safety

Assessment (FSA)

Identifies major hazards and assesses 
risks – KEY PART OF THE HSE CASE

Part 3 : Description of 

HSEQ Management

Part 5 : Emergency 

Response

Describes the arrangements in place at 
site level for effectively managing HSEQ 
(e.g. PTW, auditing etc)

Provides an overview of  the emergency 
response arrangements

Part 1 : Introduction and 

Executive Summary

Overview of the scope, purpose, content 
of the HSE case. Summary of major 
accident hazards and risk levels.

Part 6 : Improvement 

Action  Plan
Areas for potential improvement and risk 
reduction

Presenter
Presentation Notes
A typical HSE case or basis of safety document can look something like the sections outlined in the slide.



However, by far the most critical element and the element which underpins all other aspects is the Safety Assessment 
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Formal Safety Assessment



 

Hazard Identification (HAZID)


 

Quantitative Risk Assessments


 

Emergency Systems 
Survivability Assessment



 

Escape, Evacuation, Rescue 
Assessment



 

HSE Case Development

Hazard
Identification

Frequency

C
on

se
qu

en
ce

s

Major Hazards

Risk
Assessment

Bowtie 
Analysis

Safety 
Critical 

Elements

HSE Case

Risk Reduction
/ALARP
Review

ESSA

EERA Performance 
Standards

Assurance/
Verification

ERM has extensive Formal Safety Assessment Experience :

Presenter
Presentation Notes
The formal safety assessment process is a systematic way of identifying major hazards, defining their criticality and what systems are in place to control them.  



Form this, standards and methods can be developed to verify that the hazards are under control.     
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Hazard Identification and 
Preliminary Risk Assessment

ERM has extensive experience of facilitating  Hazard 
Identification and Risk Ranking exercises and 
workshops. 

Our consultants have worked globally to support a 
range of clients in the identification of Hazard and 
Risk

 

Review Facility
Activity or Project

Conduct HAZID Workshop

Determine Whether Each Hazard
on Checklist is Relevant

Identify/Document Potential
Release/Accident Scenarios and Causes

Identify/Document Worst Case H,S,E 
Consequences

Assess Level of Risk (Using Risk Matrix)

Identify/Summarise Controls

Document Action Items

Prepare and Issue HAZID Report

Presenter
Presentation Notes
The first stage in the process is the identification of the hazards.  



This can be achieved using simple checksheets or brainstorming techniques but are recorded formally.  Typically, the hazard identification process would use industry tailored guidewords to provide structure to the process.  The output would be list all credible hazards scenarios and an indication of the causes and consequences, and the controls in place to manage the causes and outcomes.  



The risk presented by these outcomes can be assess quantitatively or qualitatively.  As simple qualitative screening process, risk matrices can be used to rank the criticality of the hazards.  The hazards can be ranked in a variety of ways including safety, environmental and business risk.  



The combination of the frequency and consequences of a hazard will place it on within a certain area of the matrix which will help to determine the acceptability of the risk.



A risk matrix can be calibrated for specific industry.
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Bowtie Assessment

 

Bowtie Analysis – provides a structured assessment and 
graphical representation of the relationship between 
Hazards, Causes, Consequences and Controls.

Presenter
Presentation Notes
The output from the hazard identification exercise can be used develop Bow Ties.



A picture paints a 1000 words and a bow tie provides a structured assessment and graphical representation of the relationship between the hazard the causes, consequences and controls. 



There are a number of software packages available to produce the pictures.
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What is a Bowtie Diagram?

• Simple, graphical means of illustrating the relationship 
between:

• major risk/hazard/undesirable event
• its causes/threats

• its consequences
• the associated prevention and mitigation controls

• Helps demonstrate how major risks controlled – key part of a 
Safety/HSE Case

• Qualitative not quantitative

Presenter
Presentation Notes
A bowtie is a simple qualitative means of showing the relationship between the hazard, the threats or causes the consequences and the layers of protections that prevent or limit the consequences.



Bow tie are used to help demonstrate how major risk are control and form a valuable input in to any basis of safety document.
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What is a Bowtie Diagram?

Threat (Cause) 1

Threat (Cause) 2

Threat (Cause) N

Control 1 Control 2

Response
Control 1 

Consequence 1

Consequence 2

Top Event

Hazard

What Could 
Cause it to 
go Wrong

What Could 
Go Wrong

Consequences

Presenter
Presentation Notes
The central hazard (or WHAT COULD GO WRONG) is developed into a series of pathways coming from the threats on the left hand side of the diagram and leading to a set of consequences on the right hand side.  



Along each pathway are measures that control the threats (the causes) and the consequences.  



Those controls that act on the threats are typically preventative measures such as maintenance, inspection, operating procedures.  Those that act on the consequences seek to control or limit escalation such as shutdown mechanisms, fire fighting and emergency response procedures.
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Practical Uses and Benefits of the 
Bowtie Process

Threat (Cause) 1

Control 1 Control 2

Top Event

Hazard

Control 3

Threat (Cause) 2

Control 1 Control 2 Control 3

Provide assurance that 
controls are in place

Ref Task Who When Verified/ 
Assured

T1

T2

T3

etc

Control 1

Presenter
Presentation Notes
By identifying the controls it is possible to identify where there may be gaps or weakness in the management of that hazard.



The bowtie, visually, helps to understand the risk management process.



Furthermore, strategies can be developed for ensuring the controls performed as required to contain a threat or limit the consequences.  



Clearly seeing the make up of control in this manner helps to identify areas of overlap and interface which in turn can be used to prioritise the relative importance of each control. 
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Practical Uses and Benefits of the 
Bowtie Process

• Easy way of communicating major hazards and their controls.
• Major component of the Safety/HSE Case – helps to demonstrate 

how risk are controlled
• Basis for identifying key Risk Control Systems
• Can be used as a basis for risk control auditing (e.g. audit whether 

“critical” tasks being carried out)
• Can be used in gap analysis – what controls do we have? what 

should we have?

• Acts as the  backbone for any Basis of Safety Documentation

Presenter
Presentation Notes
As has been described up to now, the main advantage of using bowties in this way is to COMMUNICATE the structure of a hazard



They become an incredibly useful tool for demonstrating how risk are controlled and for identifying risk control systems (or groups of key controls.)



The can be used for risk control auditing by identifying the critical controls and measuring how well those controls are performing in managing the threats that lead to a hazard.



This in turn can be used to develop key health and safety performance indicators.



BUT THESE BOWTIES ALONG WITH SUPPORTING INFORMATION ON THE HAZARD IDENTIFICATION AND SAFETY ASSESSMENT REPRESENT THE CORE OF ANY BASIS OF SAFETY DOCUMENTATION AND SUPPORT SUSTAINED RISK CONTROL AND CONTINUAL IMPROVEMENT THROUGHOUT THE LIFECYCLE OF ANY PROJECT.
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Contact Details

• Enquiries
• Suzanne.Kinghts@erm.com

• 0161 958 8823

• 11th Floor, 
5 Exchange Quay, 
Manchester, 
M5 3EJ
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