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Introduction

 Today’s nuclear projects require a significant investment of resources 
and money

 The consequences of a risk event may be catastrophic from a 
cost/schedule standpoint

 A risk management program leads to better management of 
uncertainties that can negatively impact project outcomes

 A Risk Management and mitigation plan is a critical element of the 
project decision due diligence process, and for making informed 
decisions

 Project risk management is critical and integral part of project and 
quality management
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WorleyParsons Nuclear Services Experience

 Risk Assessment is standard practice of WorleyParsons for any major 
project starting at bidding phase

 WorleyParsons has performed Risk Assessments for the following 
types of projects:
 Site Evaluation and Characterization for New NPP
 Development/Submittal of Site Approval Application for construction of 

new NPPs
 Development/Submittal of Application for U.S. 10CFR52, Subpart C, 

Combined Construction/Operation License
 Bankable Feasibility Studies for New NPPs
 Evaluations and Assessments for Planned New NPPs
 Major Modifications and Safety Upgrades to Operating NPPs



What is Risk?

 Risk is an uncertain event or 
condition that, if it occurs, has a 
positive or negative effect on a 
project’s objectives (PMBOK 
Definition)
 It is measured in terms of the 

consequences of a risk event 
and the likelihood of their 
occurrence

 This generates a risk ranking 
which ranges from extreme to 
insignificant 



Project Risk Management

 Risk management leads to greater certainty and predictability of 
project outcomes

 Use of qualitative and quantitative Risk Management processes 
allows systematic identification, prioritization and appropriately 
managing risks and opportunities on projects

 The process considers all risks (uncertainties) associated with the 
project such as:

Risks:

Safety and Health
Environment / Community
Commercial/Cost
Assets / Procurement
Technology
Political / Legal
Natural events
Security



Project Risk Management

 Project risks are identified 
 Projects are risk classified to ensure the right level of risk 

management is applied 
 High risk projects require higher levels of authorisation 

and high levels of formal risk management
 All stakeholders are considered 
 A well risk managed project is good for all involved 

parties
 Primary tool is a Risk Management program which is 

used in a workshop environment to identify key risks, 
current controls and mitigating actions on a risk ranking 
basis



WorleyParsons Risk Management Process

Establish the context

Identify the risks

Evaluate the risks

Analyse the risks

Treat the risks
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WorleyParsons Risk Management Process

 Establish the context:
 why are we doing it 
 who are the stakeholders, and 
 what will be the signs of an successful outcome

 Identify risks
 Analyse risks
 Evaluate risks
 Treat risks and assign 
responsibilities (mitigation plan)
 Monitor and review
 Communicate and consult

Based on AS/NZS 4360:2004
Consistent with RAMP (Risk Analysis and Management for Projects) developed by Institution of Civil Engineers and 

the Faculty and Institute of Actuaries in the UK
Aligned with the COSO framework



Project Risk Management

 WorleyParsons Project Risk Management Procedure
 Requires that projects are assessed, classified and managed in 

terms of the potential risks and opportunities
 Formal and informal risk workshops
 Risk mitigation and management plan development
 Responsibility for management of risk action items
 Close out / Lessons Learned
 Communication / Consultation
 Dynamic Process of monitoring and reviewing risks throughout 

project



Benefits of Formal Risk Workshops

 Alignment of the project team
 Better understanding of the project’s drivers and 

agendas
 Consultative team approach for decision making
 Development of a culture of mutual problem solving
 Focus on the priority areas
 A forum to identify potential issues before they 

happen
 Identification of opportunities to enhance project 

success



Deliverables of Formal Risk Workshops

 Risk Register (threats and opportunities) for the project
 Mitigation plans with assigned responsibilities and 

completion dates
 Mitigation plans aligned with risk ratings and priorities
 Risk Map
 Agreed project priorities
 Identified risk responses for integration into Project 

Management Plan



Identifying the Risk

 Risk Identification is set of activities used to determine and 
document events that could affect desired project outcome

 Risk identification best done by those familiar with project 
but should include wide range of project shareholders

 Risk identification should address internal & external risks
 Internal Risks – issues that the project team can control or 

influence (e.g., staff assignments, cost estimates)
 External Risks – issues beyond control or influence of project team 

(e.g., inflation rate, change in government policy)



Identifying the Risk

 Describing a Risk: To assure risk are described so that 
they can be managed, it is necessary to describe event 
causing risk and outcome or consequence of event

CAUSE-RISK (uncertainty)- EFFECT

Risk 
Description

Description of 
Event 

Description of 
Outcome or 

Consequences



Typical Categories of Sources of Risk

 Regulatory consent and approval process
 Performance of the project team
 Project schedule and the ability to manage avaliable resources
 Technology/technical risks 
 Finalization of concept and management of the design basis
 Procurement and contracts strategy 
 Supply chain
 Management of vendors and contractors
 Project Change Management
 Management of Interfaces 
 Health, Safety and Environment issues
 Local community, the media and political/government issues
 Natural disasters, terrorism, third party activities, external factors
 Political, legal, economic, environmental issues
 Business interruption



Analyzing the Risk

 The next step after identifying the risks is to analyse them
 Evaluate their impact on project, and priority/importance to 

the project
 Ensuring that risk description fits the format of Event + 

Consequences is a critical first step in analysing a risk 
 Set of existing controls is the baseline for analysing risks

 Controls are existing processes, policies, devices, practices or 
other actions that act to minimize negative risks or enhance 
positive opportunities



Qualitative vs. Quantitative Analysis

 Quantitative analysis uses experience data to perform 
statistical analyses which give numerical probabilities to 
project risk outcomes  
 Probabilistic Safety Assessment (PSA) 
 Monte Carlo analysis 
 Program Evaluation and Review Technique (PERT) techniques 

 These techniques require a significant amount of effort, 
supporting data, technical expertise and technology  

 They are applicable generally to narrow areas but also to 
quantify the risks cost impact on major investment 
decisions where these are used in combination with the 
qualitative risk analysis.



Qualitative vs. Quantitative Analysis
 Qualitative Analysis uses judgment of experienced individuals 

involved to classify events into categories for analysis
 Primary goal is to provide relative ranking of events which have same type 

of impacts
 Each event is analysed and evaluated using likelihood and 

consequence criteria.  Together these are used to determine the 
overall severity of a risk

 Little historical data for most risks that may impact project; hence, 
likelihood/consequences best evaluated by and experienced project 
team on relative basis 

 A likelihood scale is established at the beginning of the risk 
assessment process

This presentation is focused on qualitative risk assessment techniques 
due to limited slot available. In the same time it is recognized that for 

critical (in particular investment decisions) in addition, quantitative risk 
assessments shall be used whenever possible and practical



Likelihood/Probability

 Likelihood/probability is the possibility of something 
happening  

 The qualitative assessment of likelihood consists of 
assigning risks to a likelihood/probability category 

 Consistency is achieved in the risk assessment process by 
using the same category definitions for all risks 

 A likelihood scale is established at the beginning of the risk 
assessment process  



Consequence
 Consequence is the result (outcome) of an event that affects 

project objectives  
 An event can lead to a range of consequences having a 

positive or negative impact on objectives  
 Types of consequences assessed can include financial, 

reputation, safety, schedule, environmental, etc.
 For each type of consequence, measures and impacts are 

different.  Therefore: 
 Set of consequence categories is needed for each type. 
 Categories must be established before the risk analysis is performed 

so that the results are consistent.  



Likelihood/Consequence

 The Likelihood and Consequences are assigned to each 
risk event together  

 Although there may be many combinations of likelihood and 
consequences for a risk event, most combinations are 
either: 
 very likely, 
 very unlikely, or 
 have such low consequences that they do not need to be evaluated.  

 In the qualitative evaluation, an individual or group familiar 
with the project can usually decide on a 
likelihood/consequence combination in a short time



Risk Evaluation

 Risk Evaluation combines likelihood and consequence 
evaluations to determine a risk severity for each of the 
identified risks  

 Because the likelihood and consequence scales are carefully 
determined before the analysis steps and because the 
assignment of likelihood and consequences to each of the risk 
events was done consistently, the resulting evaluation 
provides a comparable rating for each of the risks

 Purpose of Risk Evaluation is to provide basis for deciding:
 Which risks need treatment to reduce project impact
 What the treatment strategies and priorities will be



Risk Evaluation

 Risk evaluation results in assignment of a Risk Severity 
to each of the identified risks  

 Risk Severity is a description of the overall impact of a 
risk on the project outcome, reflecting both the likelihood 
and consequences 

 Scale of the risk severities must be assigned before the 
Risk Evaluation process is started



Example of Risk Severity Scale



Risk Treatment

 Every risk can be treated  
 Costs involved for different levels of treatment may not be justified by 

the severity of the risk  
 Risk treatment should be viewed as part of the investment decision 

process to determine the amount of effort which is justified by 
likelihood and consequences of a risk event

 Risks classified as Severe for a major project may consume significant 
effort in treatment plans



Risk Treatment Methods
 Four (4) ways to treat Risk

 Avoid – For some risks, the project scope or approach can be changed so 
that the activity which causes the risk is eliminated (e.g., material 
substitution)

 Transfer – Risk transfer results from shifting some (“sharing”) or all of the 
risk impact to different individual or organization (e.g. buying insurance, 
assigning risk to a contractor) 
− Risk transfer does not eliminate a risk, but only assigns responsibility to others.
− Rare that a risk can be totally transferred to others
− Transferring risk also involves a payment or risk premium to the party assuming 

the risk (i.e. insurance company)
 Mitigate – Project can undertake additional activities or steps which make a 

risk event less likely or can reduce the consequences of an event  
 Accept –Risks are accepted by a project, recognizing that not all risks can 

be effectively eliminated.  Risks that are retained fall into two categories:
− Active –most common action is to establish a cost or schedule contingency, to be 

used in the event that the risk event occurs  
− Passive –retention consists of documenting the acceptance of the risk.  In this 

case the project team is left to deal with the event if it should occur



Conclusion 

 Today’s nuclear projects require a significant investment of 
resources and money

 Project risk management is an important and integral part of 
project and quality management  

 It is also a key part of the due diligence process in making 
informed project decisions where in addition to the qualitative 
assessments quantitative ones shall be used to the extend 
practical.

 As part of the risk management process, risk identification, 
evaluation and mitigation must be an on-going activity at 
senior management levels throughout the planning, design, 
construction and commissioning phases of a new NPP  




