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Abstract: The International Human Reliability Analysis (HRA) Empirical Study [1, 2, 3, 4] concluded 
that variability in predictions of human error probabilities are in part due to deficiencies in the 
qualitative scenario analysis for some HRA methods. The study showed that it can be difficult for 
HRA analysts to gain a good understanding of how a scenario is likely to unfold, what challenges it 
may present to operators, how operators are likely to respond, and where performance problems may 
occur. Although some HRA methods include guidance on qualitative scenario analysis, most methods 
state only that this should precede quantification, but without specifying methods for this or the depth 
to which the scenario analysis should go. 
 
A study is underway at the Halden Reactor Project in Norway to investigate scenario analysis and why 
it is considered difficult. The study focuses on the experience of HRA analysts in their everyday work, 
with the goal of understanding the challenges they face. The aim of the study is to develop a practical 
guidance handbook for use when performing scenario analysis. The results will include good practices 
implemented by analysts and further recommendations for improvement.  
 
This paper describes the plan for this study, the findings to date and how these findings will inform a 
further proposed study on the development of a database to support HRA. 
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1.  INTRODUCTION 
 
The International HRA Empirical study [1, 2, 3, 4] generated important insights into the strengths and 
weaknesses of HRA methods. The study identified variability in predictions of human error 
probabilities, in part due to deficiencies in the qualitative scenario analysis for some HRA methods. 
The study showed that it can be difficult for HRA analysts to get a good understanding of how a 
scenario is likely to unfold, what challenges it may present to the operators, how the operators are 
likely to respond, and where they may experience performance problems. Although some HRA 
methods include guidance on qualitative scenario analysis, other methods leave it entirely to the 
analyst to decide which approach to use and to which depth the scenario analysis should go. 
 
1.1 Background 
 
Following the International HRA Empirical Study, a US HRA Domestic Study [5] was performed 
which replicated the International study approach (with minor differences) to evaluate HRA methods 
using data from a training simulator at a US plant. During the US study [5], the HRA teams involved 
were asked to keep “HRA diaries” documenting their approach to the analyses they performed. These 
diaries were subsequently reviewed for information about the methods used by the various teams, 
particularly during scenario analysis. Analysis of the diaries showed significant variability between 
analysts with respect to resource usage (i.e., time spent on the analysis), their approaches to data 
collection, and the analysts’ own expertise in HRA.  
 
Semi-structured interviews were conducted in December 2012 with a small number of participants 
from the US study to further investigate the approach they used during the study and the challenges 
they encountered. In the interviews, the analysts reported a number of challenges, including a lack of 
clear guidance for Human Failure Event (HFE) identification and awareness or interpretation of 
Performance Shaping Factors (PSF)s; a lack of data to validate their analyses; uncertainties about how 
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to document information collected, especially where an expert judgment has been made; and 
understanding where improvements can be made after the quantification (e.g. in terms of ergonomics, 
procedures, etc.), based on the findings of the qualitative scenario analysis. 
 
A workshop was held at the US Nuclear Regulatory Commission (NRC) in Rockville, Maryland, in 
December 2012, attended by HRA researchers and practitioners from a number of international 
organizations, to discuss the possibility of an international collaborative study on the use of simulator 
data to support HRA. A second workshop was held in Halden, Norway, in May 2013 to further 
develop this study proposal. At the second workshop it was agreed that the scenario analysis study 
would complement the larger international collaboration, as it proposes to investigate the process of 
scenario analysis itself to understand why it is difficult, how analysts use the available information, 
good practices for scenario analysis, and how analysts could make use of a data source such as an 
HRA database. 
 
At the Halden workshop, a number of use cases for HRA were presented, one of which incorporated 
three activities: scenario familiarization (which includes defining the HFE scenario, scope and purpose 
of the analysis), qualitative data collection, and qualitative data analysis (which includes description 
and representation of how tasks are performed and human error identification). It was agreed at the 
workshop that these three activities generally encompass the scenario analysis part of an HRA. The 
discussion of this use case at the Halden workshop indicated that access to and availability of data is 
one of the most significant challenges for HRA analysts at this stage of the HRA, and that an HRA 
database may be useful in such instances. 
 
Following the workshop, it was agreed that this scenario analysis study should focus on how typical 
HRA analysts gather data for their analysis, what kind of data they collect, the challenges associated 
with this, and how they could potentially use a database to support or supplement their qualitative data 
collection and analysis activities. Therefore the scenario analysis study will form the first phase of the 
international collaborative HRA data study as it will provide valuable insights regarding what kind of 
data analysts would like to be able to access. This in turn will enable the international collaborative 
study team to tailor the HRA database to include information that will be of practical use to HRA 
analysts. 
 
2. STUDY OVERVIEW 
 
2.1 Objectives of the Scenario Analysis Study 
 
The objectives of the scenario analysis study are to explore the following questions: 
 

• How do HRA analysts plan and conduct scenario analysis? 
• What issues or aspects of the scenario do analysts typically focus on? 
• What part of scenario analysis is the most challenging, and why? 
• What kinds of data or information sources do analysts typically use (for example, event 

reports, databases, site visits, expert interviews)? 
• How do analysts resolve uncertainties or contradictions during the analysis? 
• How do analysts safeguard against biases or misinterpretation during the analysis? 
• What good practices have analysts developed or implemented to overcome the challenges 

experienced? 
 
The ultimate goal of the study is to develop a handbook for HRA analysts with practical guidance on 
how to perform scenario analysis. The handbook will contain advice on best practices and the aim is to 
write the handbook in collaboration with experienced analysts from the HRA community. 
 
As noted earlier, the findings from this study will also be used as input to the international 
collaborative study on using simulator data for HRA, by providing real-world examples of the kinds of 
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data that analysts need, how they can use these data, and the challenges they have experienced 
associated with obtaining these data. 
 
2.2 Study Plan 
 
The study will focus on how HRA analysts perform scenario analysis in their everyday work, to gain 
an understanding of the real-world issues and challenges that they face. The study comprises five key 
steps, as shown in Figure 1 and described below. At the time of writing this paper, the first two steps 
have been completed.  
 

 
Figure 1: Scenario Analysis Study Plan 

 
2.2.1 Step 1: Initial interviews with HRA analysts 
 
The first step in the study was to interview HRA analysts from different organizations and/or who use 
different HRA methods, to gain an understanding of how they usually perform scenario analyses for 
HRA. As noted earlier, a number of semi-structured interviews were held in December 2012 with 
participants from the US HRA Domestic Study. However, the interviews revealed that not all of the 
interviewees perform HRA as part of their “normal” everyday job. Therefore, the interviewees chosen 
for this scenario analysis study have been selected on the basis that they regularly perform HRA as 
part of their job (i.e. approximately 50% of their time is involved in HRA).  
 
The aim of the interviews was to understand the reality of conducting a scenario analysis for HRA; 
what approaches do the different analysts use; what data do they seek to collect as part of the scenario 
analysis; what issues and challenges do they regularly face; what good practices have they developed 
or adopted to overcome these problems?  
 
2.2.2 Step 2: Develop a draft HRA database and/or HRA data examples 
 
A small sample of data collected from the Halden HAMMLAB simulator, as shown in Figure 2, has 
been selected. These data examples will be provided to the HRA analysts during the Step 3 case 
studies to test whether they consider this data to be of practical use for scenario analysis, and to 
explore how they could use the data. The findings here will be used as a first input to the planned 
international collaborative HRA data study and will also inform the development of recommendations 
and guidance for the scenario analysis handbook. 
 
The data examples are taken from a Steam Generator Tube Rupture (SGTR) scenario that was 
simulated in the HAMMLAB. The first example includes empirical data showing timings for 
establishing Feed & Bleed (F&B). The second example includes qualitative data summarizing the 
response of the crews, and the third example includes qualitative data describing the “crew stories”, 
which is a detailed description of how the scenario unfolded for one crew. 
 
 



Probabilistic Safety Assessment and Management PSAM 12, June 2014, Honolulu, Hawaii 

 
Figure 2: Data examples for testing during this study 

 
The study plan originally considered the possibility of developing a draft HRA database, but due to the 
interview and case study schedules, there has not been sufficient time to develop this. However, the 
data examples are presented in a way that mimics what an analyst could find if conducting a search in 
such a database. More detail on how to present and search for this data will form part of the larger 
international collaborative HRA data study. 
 
2.2.3 Step 3: Case studies with HRA analysts 
 
During the Step 1 interviews, interviewees were asked about the possibility of taking part in a more 
detailed case study to be carried out in 2014. The objective of the case studies would be to shadow an 
HRA analyst (or team of analysts) as they perform a scenario analysis for HRA during the course of 
their normal work. This would provide an opportunity for observation and/or discussion of how the 
analysts collect, sort, analyze and document data, what problems or difficulties they encounter during 
this process, and the approaches or good practices that they use to overcome these.  
 
During the case studies, the analysts would also be provided with the Halden HAMMLAB simulator 
data (either as a sample HRA database, or individual examples of data that could be retrieved from 
such a database), to evaluate whether they could use this data to inform or support the scenario 
analysis process. Two potential detailed case studies have been identified and, at the time of writing 
this paper, work is underway to make arrangements for these. 
 
2.2.4 Step 4: Workshop with analysts and research partners 
 
Following the case studies, the findings will be analyzed and presented at a workshop, with the HRA 
analysts involved in the study and the research partners involved in the proposed international 
collaborative HRA study (depending on availability). The aim of the workshop will be to discuss the 
findings from the interviews and case studies, and to develop recommendations for improvements to 
the scenario analysis process and for the guidance handbook. 
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2.2.5 Step 5: Develop scenario analysis handbook 
 
The main deliverable from this study will be a handbook of practical guidance and recommendations 
to improve the scenario analysis process for HRA analysts. It is intended that this handbook will assist 
analysts in preparing for and conducting scenario analysis, particularly for less experienced analysts. 
 
The handbook is intended to be independent of any particular HRA method, but where good practices 
or recommendations specific to a particular method are identified, these will be included for those 
analysts who choose to use that method.  
 
3. A TYPICAL APPROACH TO SCENARIO ANALYSIS 
 
As noted earlier, a use case for scenario analysis was presented at the Halden workshop in May 2013. 
This use case described a generic approach to scenario analysis (within the context of an overall 
generic approach to HRA, as shown in Figure 3) and was presented to determine whether all of the 
workshop participants had the same understanding of the main steps in a typical scenario analysis 
activity. The dotted arrows in Figure 3 demonstrate that HRA is not necessarily a linear process, and 
that there may be several iterations between or even within individual steps. 
 
The feedback from the workshop participants was that this diagram adequately describes the main 
steps in a generic HRA. The only exception was the final step – human error reduction – referring to, 
for example, an impact assessment of the results of the HRA to determine whether improvements 
should be made to reduce the likelihood of human error. It was agreed that this step is a consequence 
of the overall HRA and not actually a part of the generic HRA process. However, as this part of the 
approach to HRA is outside the scope of this project, this issue is not discussed further here. 
 

 
Figure 3: A typical approach to HRA and Scenario Analysis 

 
Therefore, the steps in a typical scenario analysis are generally agreed to be as follows: 
 

• Scenario familiarization: This step involves the preparation for the HRA, when the analyst 
explores and defines the scenario, scope and purpose of the HRA. The analyst will usually 
gather basic information about the scenario in order to prepare for the more formal data 
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collection step. This can often include discussions with Probabilistic Risk Assessment (PRA) 
analysts and/or other subject matter experts, and a documentation review (e.g. scenario 
description, event reports, operator stories, operating procedures, system descriptions, plant 
drawings, shift logs, etc.).  

• Data collection: This step involves a more formal process for collecting information about the 
HRA scenario. The information collected will usually be qualitative, but may also include 
quantitative data, for example, from a training simulator. The data collection step may include 
a walk-through or talk-through of the scenario with subject matter experts in the training 
simulator or on the plant, task observations, interviews with operators, process engineers, 
trainers or other relevant personnel and/or review of local event reports and additional plant 
documentation, such as checklists, job aids, etc. 

• Data analysis: This step usually involves the description and representation (for example, in a 
hierarchical and/or tabular task analysis structure) of how tasks are performed for the scenario 
of interest. This will be based on the qualitative and quantitative information gathered during 
the data collection step, and will often include some human error identification. This step 
provides an opportunity to check for knowledge gaps in the information gathered about the 
scenario. The step may include some task and error analysis. 

 
The above description of a generic approach to scenario analysis was used as to set the scene for the 
interviews carried out for this scenario analysis project; i.e. that scenario analysis tends to take place 
before quantification and tends to include primarily qualitative data collection and analysis activities. 
 
4. FINDINGS TO DATE 
 
4.1 Interviews with Participants in US HRA Domestic Study 
 
4.1.1 Overview of the Domestic Study 
 
The 2010 US HRA Domestic Study [5] was a follow-on study from the International HRA Empirical 
Study [1, 2, 3, 4], primarily to test the consistency and accuracy of HRA predictions amongst different 
analyst teams using the same HRA methods. A key difference between the International and the 
Domestic studies is that for the International study, the HRA teams did not have an opportunity to visit 
the “plant” (in this case, the HAMMLAB simulator in Halden) to observe and collect data about the 
scenarios under analysis; instead, data from the HAMMLAB simulator were provided to them. 
However, for the domestic study, the HRA teams were able to visit the plant site to observe a training 
scenario, take notes, review simulator logs, audio and video recordings and debriefing interviews.  
 
The HRA teams in the domestic study also had the opportunity to interview the simulator instructors 
about the scenarios being analyzed and other relevant aspects, such as use of procedures, expected 
operator actions, etc. Therefore, the domestic study methodology more closely resembled a real-life 
approach to qualitative data collection for HRA. For this reason, it was considered relevant to this 
scenario analysis study to interview some of the participants in the domestic study to explore their 
experiences with aspects of the HRA such as: identification of Human Failure Events (HFEs); data 
collection to inform and support the analysis; challenges and limitations associated with the HRA 
methods used, and their “wish list” for improvements to HRA and HRA methods for future analyses. 
 
4.1.2 Findings from Interviews 
 
Nine participants of the domestic study were interviewed in total. The interviewees had varying levels 
of HRA knowledge and experience, ranging from very experienced persons who perform HRA as part 
of their daily work and/or have been involved in the development of HRA methods, through to 
persons who had no experience of HRA prior to the domestic study, and who do not perform HRA as 
part of their daily work. We considered it useful to interview both the experienced HRA analysts to 
learn from their insights into real-world analyses, and also to interview the non-experienced study 
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participants as their insights from the domestic study would be similar to those of analysts who are 
new to HRA.  
 
Scenario Familiarization 
 
The scenario and the HFEs for analysis are usually defined by the PRA, although the definitions can 
sometimes be at a high level, in which case the HRA analyst will need to investigate and describe 
these in more detail. In other cases, the HRA analyst may be provided with a scenario description 
only, and will have to identify the operator actions and HFEs themselves. The definition and/or scope 
of the scenario and the HFEs can often change over the course of the analysis as more information 
about these are collected and analyzed. It is important to revisit these definitions throughout the 
analysis to ensure they are sufficiently described.  
 
Data Collection 
 
Analysts will almost always review operating procedures in the first instance, to gain an understanding 
of the HFEs and operation actions for the scenario being analyzed. Some interviewees stated that they 
will also usually discuss the scenario and HFEs with a PRA analyst to ensure they have a good 
understanding of the initiating events and sequence timings, etc. 
 
All of the interviewees considered that a visit to the plant and/or the training simulator is the best way 
to collect information about the scenario and the HFEs. Here the analyst can get an impression of how 
quickly the scenario could unfold, how many and what kinds of cues and alarms the operator would 
expect to receive, whether there could be conflicting or simultaneous communications from multiple 
sources, and the impact of factors such as these on operator performance. 
 
The interviewees with experience of visiting training simulators noted that it may not always be 
possible to observe the actual scenario being analyzed, however it is always useful to observe 
whatever scenarios are being run in the simulator at the time of the analyst’s visit. Two of the more 
experienced interviewees stated that the purpose of observing simulator runs is not to collect empirical 
or statistical data about that scenario, but rather to collect qualitative information about how operating 
crews work; i.e. how they use procedures, how they communicate with each other, how they respond 
to alarms, how they work together as a team, how they interface with the system and equipment, the 
impacts of PSFs on their performance, etc. 
 
Most of the analysts interviewed stated that it is important to fully understand the scenario and the 
HFEs before visiting the plant or training simulator to perform observations and talk with plant 
personnel. The analyst should first study available documentation such as system descriptions, 
operating procedures, training documents, event reports, and previous analyses (if these exist) etc. to 
familiarize and inform themselves on all aspects of the scenario. One of the interviewees noted that it 
is often useful to talk to the PRA team at the plant, as they will often have a better understanding of 
the purpose of the HRA and can help to ensure that the HRA analyst understands how the scenario fits 
into the overall PRA model and the factors that are likely to affect the scenario.  
 
Data Analysis 
 
One of the interviewees stated that most of the data analysis is done prior to visiting the plant or 
simulator, based on the information collected beforehand, e.g. from reviewing operating procedures 
and other relevant documentation, discussion with PRA analysts, previous knowledge of the plant, etc. 
The analyst will then review the analysis with a PRA team prior to visiting the plant or simulator, and 
uses the plant visit as a means of checking and confirming the data analysis. However, this approach 
does not appear to be typical for the other analysts interviewed, most of whom stated that they would 
perform some high-level analysis prior to the plant visit to inform their data collection. The majority 
of their analysis would be performed after the visit, when they have gathered the required data. 
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Main Challenges 
 
There were two key challenges (relevant to this scenario analysis study) that were reported by some of 
the interviewees. For the less experienced analysts, a significant challenge is the lack of guidance on 
how to develop an overall understanding of the scenario, how to prepare for a site visit and interviews 
with plant personnel, and how to collect and interpret qualitative data. It can be difficult even for 
experienced analysts to correctly identify and interpret PSFs. 
 
Another challenge is that simulator observations may not always reflect the reality of the scenario; for 
example, in the simulator, operators may skip or run quickly through certain steps in a procedure to 
quickly get to the relevant instructions, whereas in reality they would take their time and work 
systematically through all of the procedural steps. 
 
4.2 Interviews with HRA Analysts for Scenario Analysis Study 
 
At the time of writing this paper, seven semi-structured interviews have been held with individuals 
working in HRA (i.e. who perform HRA for at least part of their job). The interviewees come from a 
range of different organizations, including a nuclear regulatory organization, a power plant operating 
organization and a number of different consulting organizations. The interviewees also have different 
experiences in terms of the HRA methods that they currently use (or have used in the past) and the 
context within which these methods are applied for HRA.  
 
Planning And Conducting Scenario Analysis 
 
Most of the analysts interviewed use a similar approach for planning and conducting the scenario 
analysis. To familiarize themselves with the scenario and HFE(s), some analysts reported that they 
will contact the plant in advance to request information relevant to the scenario – this may include 
system descriptions, operating procedures, event reports, and information about the how the scenario 
is likely to unfold etc. Many analysts stated that they would usually spend some time discussing the 
scenario and HFE(s) with a PRA analyst to ensure they understand the context of the scenario and the 
operator actions that are likely to occur.  
 
Some analysts noted that they will review previous analyses of the same or similar scenarios (if these 
are available), in some cases because the HRA they are currently engaged in may be an update to a 
previous analysis, and in other cases because the previous analyses can provide useful information 
about the scenario, the types of issues that may influence the scenario and about what was done 
previously to analyze these.  
 
All of the analysts reported that they will visit the plant and/or simulator, but opinions varied 
regarding which site is more useful for data collection. In some cases, the interviewees stated that it is 
almost impossible to realistically reproduce the scenario at the plant (due to the fact that it is an 
operating plant) and so the information obtained does not reflect how a scenario would actually 
unfold. Rather, simulator observations were considered by these interviewees to be more useful as the 
scenario can be more realistically reproduced and so the analyst obtains a more accurate representation 
of how operators would react in that scenario.  
 
However, almost all of the analysts reported that it can be difficult to observe the exact scenario being 
analyzed, and often the analyst has to make do with observation of similar scenarios or even with 
whatever scenario is being simulated at the time of the visit. In this case, the analyst can obtain more 
general information about team working, communication, use of procedures etc., rather than 
information specific to the analysis. A small number of interviewees noted that, as external 
contractors, it can be more difficult to get access to the simulator and so they cannot guarantee that 
they will be able to observe any simulations. Regardless, all of the interviewees stressed the 
importance of talking to operators (and simulator trainers, where possible) in addition to performing 
observations, to verbally talk through and get their opinions on the scenario.  
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Types of Data or Information Obtained During Scenario Analysis 
 
All interviewees reported similar types of information or data that they seek during scenario analysis, 
which includes: 
 

• The timeline and sequence of events – this was quoted by most analysts as being the most 
important aspect of the HRA; 

• The role of the operator during the scenario – what actions the operator is expected to 
perform;  

• Which procedures operators use, and how they use the procedures; 
• Which alarms and cues operators receive, how they respond to these, and the time available 

and time taken for response; 
• Which decisions the operators will have to make, and how they make these decisions; 
• General information about how the operating team works together, and how they 

communicate during the scenario. 
 
Some of the analysts noted that it may not always be possible to obtain all of the above information; 
sometimes the analyst must “take whatever they can get”. But almost all of the interviewees specified 
that it is essential to get the operators’ opinions on the scenario – how easy or difficult the scenario 
would be and whether what they are expected to do would be obvious to them (and how) – again 
stressing the importance of talking to the operators as part of the scenario analysis.  
 
Key Challenges Associated with Scenario Analysis 
 
Getting the timeline and sequence of events for the scenario was reported as one of the main 
challenges for scenario analysis. Many of the interviewees noted that it can be difficult, especially for 
less experienced analysts, to understand fully how the scenario will progress and at which points the 
operators are required to perform certain actions. Lack of experience and knowledge of analysts can 
also create challenges in terms of understanding the plant systems and how these are operated in 
reality, to ensure that the analysis reflects a realistic “as operated” scenario, rather than how it is 
modeled in the PRA. Without a good understanding of the plant response and scenario progression, 
the analysts may not ask the right questions to get the information that they need for a realistic 
analysis.  
 
Another key challenge related to the above is ensuring that the information received is accurate and 
trustworthy. This can be especially difficult given the usual time constraints of the analysis and the 
busy schedules of operators and simulator trainers at the plant. Some analysis reported that it can be 
difficult to get access to the most knowledgeable people because they tend to be quite busy and/or it 
may be difficult to get access to a number of different people to cross-check and confirm information 
received.  
 
Resolution of Uncertainties or Contradictions 
 
Many of the analysts noted that they often have to deal with uncertainty during the scenario analysis, 
because they are unable to collect information about all aspects of the specific scenario that is being 
analyzed. One interviewee noted that there tends to be more uncertainty in the analysis if the scenario 
takes place over a longer time window (e.g. 24 hours or longer) or if the operating instructions are not 
yet fully developed because, for example, the analysis is for a new plant system. 
 
In cases like these, the analyst must make assumptions about the scenario. This can be quite typical in 
HRA and is acceptable, but the analysts stated that it is important to ensure that any assumptions are 
clearly documented so that they are transparent to the PRA analysts and the plant. Some interviewees 
also recommended discussing uncertainties with operators and PRA analysts as they may be able to 
provide the missing information.  
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The interviewees generally agreed that they do not often get contradictory information during the 
scenario analysis, but some noted that it can happen because the person providing the information may 
be unaware of recent changes or may lack the requisite knowledge. In this case, they noted that it is 
particularly important to ensure that the analyst speaks to more than one operator and, if possible, 
observes the scenario in the simulator to correct the contradictory information. The analyst can also 
discuss this with the PRA team to determine which information source is more trustworthy. Again, 
this should be clearly documented for transparency. 
 
Safeguarding Against Bias in the Analysis 
 
There is a risk that HRA analysts (and consequently the HRA itself) may become biased as a result of 
the information sources received during the scenario analysis. Some of the interviewees reported that, 
to prevent this from happening, they treat every analysis separately and always work on the 
assumption that every plant is different. Some of the interviewees stated that they frequently review 
previous relevant analyses to see what was done before, which could bias the analyst. However, they 
noted that, as long as the analyst only uses the previous work to enhance their own knowledge and 
does not directly copy from this, then it should not introduce a significant risk of bias. It is imperative 
that the HRA reflects the reality of how the plant is operated now.  
 
Many of the interviewees agreed that it is possible that operators can be biased in their opinions of 
how the scenario might unfold. It is not unusual for operators to think that “this situation would never 
happen to us” or “we would never make that mistake”. The interviewees noted that it can be difficult 
to get operators into the right mindset to be able to understand the scenario and the potential errors that 
could occur. Again, the way that most analysts resolve this problem is to ensure that they interview 
more than one operator and/or observe the scenario in the simulator.  
 
Good Practices 
 
The interviewees were asked about good practices that they have developed and/or implemented when 
conducting scenario analysis, as listed below: 
 

• Contact the plant in advance of a visit to ask for relevant information and documentation – this 
will help the analyst to familiarize themselves with the plant and the scenario to help ensure 
they focus on the appropriate issues when they visit the plant or simulator. 

• Talk to the operators and/or the simulator trainers to understand the reality of the “as 
operated” scenario. 

• Document assumptions and any expert judgments made during the analysis to ensure these are 
transparent for future readers of the analysis. 

• Get operating staff and the PRA team to review the final HRA report to ensure the information 
underpinning the analysis is correct. 

• Review relevant event reports and other documented operating experience (OPEX) reports as 
these often provide valuable insights into previous similar events. 

 
Desired Improvements 
 
Finally, the interviewees were asked about improvements that they would like to see regarding the 
scenario analysis phase of HRA. Most of the analysts identified a need for better guidance on how to 
perform scenario analysis, to reduce inter-analyst variability in terms of how the approach scenario 
analysis.  
 
A small number of analysts noted that there needs to be better interaction between the PRA and HRA 
analysts, to ensure that HRA analysts understand the context of the HRA within the PRA and to ensure 
that the HRA is reported in such a way that it is useful to and provides the information needed by the 
PRA. 
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Many of the analysts also reported a need for guidance on how to collect the right information to 
enable a better assessment of dependency later in the analysis. Assessment of dependency is generally 
considered to be an area of current uncertainty within HRA, with little method guidance available on 
how to do this, and so it is unsurprising that this has been cited as an area for improvement.  
 
5. CONCLUSIONS AND NEXT STEPS 
 
A total of sixteen interviews have been carried out to date to input to this study on scenario analysis 
for HRA. From these interviews, it can be concluded that there is widespread agreement on the 
importance of qualitative scenario analysis as it underpins the remainder of the HRA. It is also clear 
from the interviews that the quality of the scenario analysis is often dependent on the knowledge and 
experience of the analyst. Furthermore, because many HRA methods do not provide explicit guidance 
on how to perform scenario analysis, there is inconsistency between analysts’ approach to this phase 
of the HRA which can further impact on the quality of the overall HRA. 
 
The interviews also reinforced the importance of going to the plant and/or simulator to collect 
information for scenario analysis. It is clear that scenario analysis cannot, and should not, be 
performed in isolation or as a desk-top exercise. The input from talk-throughs, observations and 
discussions with operating staff, simulator trainers, and PRA analysts is essential to ensure the HRA 
reflects the “as operated” reality of the scenario.  
 
The findings from these interviews will be used to develop an initial guidance document for analysts 
performing HRA. This will be supplemented by the findings from some more detailed case studies 
which are being planned at the time of writing this paper. It is intended that a workshop will be held 
later in the year to review the guidance with a panel of HRA analysts, and a final version of the 
guidance document will be issued at the end of the year.  
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