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Abstract. The safety culture involving a comprehensive training of the employed engineers at the 
power plant facilities is neither a simple nor a straightforward task. With aging management and 
operators, impact of the Fukushima nuclear event, unforeseen and timely unpredictable effects of 
nuclear memories (Three Mile Island, Chernobyl, Second World War) as evoked every time we have 
worldwide challenges or discussions of where the nuclear technology will/would further develop, we 
face a fearful question – is our educational and training approach the right one; is it going to assure 
continuous and secured practices in providing safe operation of our nuclear power plants?... We at the 
University of Utah with our just recently revitalized Nuclear Engineering Program, find that the root 
of securing the safety culture and providing its sustainability in our existing and future nuclear power 
plants, lies in very early educational practices. We believe that every program in nuclear engineering 
education shall include training in nuclear safety. That training shall certainly include industrial based 
practices and involve experts from the companies that develop and contribute to nuclear power safety 
to add to class practices at the University teaching settings. Working with DevonWay, a leading 
company in developing software to improve the safety cultures at nuclear power plants in the country, 
we have implemented the “Track & Trace” software into our nuclear engineering program, 
emphasizing high quality training of our undergraduate and graduate students, and promoting a higher 
level safety culture practices at our nuclear engineering facilities.    

1. Introduction 

The University of Utah Nuclear Engineering Program (UNEP) was revitalized starting from fall of 
2009 to include a Minor in Nuclear Engineering and newly structured graduate program developed 
with the goal to create the degrees in nuclear engineering subfields of immediate and future needs in 
the U.S.A. (nuclear power engineering, nuclear forensics, nuclear medicine, and nuclear detection, to 
mention the four most important ones). Our program, as of 2012, is the smallest nuclear engineering 
program in the U.S.A., per number of faculty (only three); however in the number of students per 
undergraduate classes (between 30 to 53), and in the number of graduate students (reaching 30), we 
are becoming competitive with the long-ever established and nationally high-ranked nuclear 
engineering programs. Our popularity among the students rose in just the last two years with new 
administration taking over the development of the program, and for these  reasons: we have 
modernized our educational program adding many new innovative approaches never used before in 
teaching and training, such as for example an integrated use of our facilities (research reactor and 
associated labs) including the experiments coupled with numerical modeling and simulations of the 
basic principles covering the operation of our facilities, or novel approaches in training our students 
for future nuclear jobs, one example is the DevonWay software in promoting and learning the safety 
culture never before applied to university learning curriculum. In this paper, we present jointly with 
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DevonWay, the adoption, application and the use of the “Track & Trace” software into UNEP’s 
educational and training programs. 
 
2. Promoting Safety Culture in Nuclear Engineering Programs with Research Reactors 
or Similar Facilities 
 

2.1 What is Safety Culture? 
 
The nuclear safety culture is defined, for example by the U.S.A. NRC, “as the core values and 
behaviors resulting from a collective commitment by leaders and individuals to emphasize safety over 
competing goals to ensure protection of people and the environment.” To the best of our knowledge 
there is no any nuclear engineering program in the country addressing these issues through an 
organized and comprehensive training or educational approaches. Knowing that only in the U.S.A., 
over 40% of the existing nuclear engineering professionals working at 104 nuclear power plants, will 
retire in the next four-five years, it is a great question to ask - how do we prepare our students for such 
jobs, how do we train them in knowing what it is, and in applying, the safety culture. We at UNEP 
therefore teamed up with DevonWay to start with the novel and unique, yet highly needed and 
demanding, way of preparing our graduates for the nuclear power jobs in demonstrating to them the 
principles of nuclear safety culture. 
 
2.2 About DevonWay, Inc.  
 
As the leader in enterprise-class, hosted solutions for the nuclear industry, DevonWay supplies 
innovative software solutions for Continuous Improvement (CI) and Enterprise Asset Management 
(EAM) for all utilities, Fig. 1. DevonWay provides the fastest path to regulatory compliance, new 
efficiencies that reduce operating costs, and safer operations with increased asset optimization. Used 
by over 50% of U.S. commercial nuclear power plants, DevonWay’s web-enabled applications are 
highly configurable, easy to use, quick to deploy, and built to interoperate with popular enterprise 
systems of record. Since its creation, DevonWay has utilized more than 30 years of nuclear experience 
to design innovative industry solutions. DevonWay harnesses new technology to create applications 
that are easy-to-use, easy-to-change, and remain “evergreen” as technology continues its innovative 
pace. DevonWay provides continuous improvement best-in-class software products to power 
generation, research & engineering education, and architect/engineering and construction companies. 
Their customer list include: nuclear research facilities at Atomic Energy Canada Ltd., Electric Power 
Research Institute, and University of Utah Nuclear Engineering; nuclear engineering, procurement and 
construction (EPC) organizations Bechtel Power Corp., and KEWIT Construction; and nuclear 
generation stations at American Electric Power, Detroit Edison, Entergy, Exelon, First Energy, 
Luminant Power, Nebraska Public Power District, Omaha Public Power District, PPL, Pacific Gas & 
Electric, Southern California Edison, Wolf Creek, Xcel Nuclear, and 14 USA & STARS plants. These 
solutions demonstrate to regulators their ability to assess and tune their safety culture on, among other 
things, substantive cross-cutting issues, and help solve their business challenges and achieve 
operational excellence at the lowest possible total cost of ownership.  

 



  

 

IAEA-CN-Meeting Symbol/Paper No. 

3

 
FIG. 1. DevonWay software system 

 
 
 
DevonWay customers benefit from our deep domain expertise implementing business software 
applications for power-generating industries. For over three decades, the firm's founders and principals 
have successfully delivered innovative software solutions to utilities and process industries. We aim to 
equip the next generation of plant personnel with the context, knowledge, and resources that they need 
to systematically and continuously improve plant performance and safety. DevonWay is a member of 
NEI and was selected to power INPO's Nuclear Safety Culture Safety Assessments.  
 
The company is headquartered in San Francisco with solution centers in Portland (Oregon) and Salt 
Lake City. Sales/Support offices are located in Charlotte, Atlanta, Philadelphia, Austin, Minneapolis, 
and Phoenix. 

2.3 “Track & Trace” Software 
 
Among all possible software DevonWay has developed (Fig. 1), we have selected the “Track & Trace” 
software, the one that provides a full ability to design and modify the software to our specific needs 
while enabling all the processes at our UNEP facilities (described in Section 2.4) to be included at the 
level of our selection. The software is web-based and hosted by DevonWay in its certified data center. 
This allows UNEP or any other user, to access the application without having to install any software 
on their servers or end-user’s computers – the application is accessed using only an Internet browser. 
Another benefit of using “Track and Trace” is that it allowed UNEP to enable their custom corrective 
action process and implement automation for purchasing and maintenance processes, as well as for 
reporting the incidents. Each process has its own customized workflow. 

“Track and Trace” is used by several power generating stations to enable their general action tracking 
processes. This is a perfect training tool for all our UNEP students, especially those that will continue 
with their careers in nuclear power industry or closely related fields.  

One of DevonWay’s top INPO rated customers provided access to their corrective action program 
process documentation and training simulators for their customized version of “ActionWay,” (Fig. 2). 
This allowed the implementation of the software into the UNEP processes to benchmark the steps and 
flow of designed actions.   

 
FIG. 2. DevonWay ActionWay system 

 
2.4 UNEP Facilities and Rationale for Adopting Safety Culture Training 
 
UNEP houses a number of laboratories divided into the blue and the white wing. The white wing 
includes the microscopy laboratory, the nuclear forensics laboratory, the nuclear instrumentation and 
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measurement laboratory and the radiochemistry laboratory, Fig. 3. The microscopy lab is equipped 
with the high-resolution microscopes and associated electronics. Recently, with the support from DOE, 
the nuclear forensics laboratory has been equipped with four new counting stations including novel 
gamma spectrometry instrumentations. The nuclear instrumentation and measurement laboratory is 
where the majority of the Neutron Activation Analysis (NAA) counting is taking place. In addition, 
the lab is also equipped with a liquid scintillator counting station, an alpha counting station, two TLD 
readers and the workbenches. The radiochemistry laboratory is mostly designated to the lab sessions 
for one of our most popular, the radiochemistry class, and the NAA samples preparation. The blue 
wing houses our TRIGA and the facilities related to its operation: reactor control room, the reactor 
room, fuel inspection room and in addition the nuclear museum area. The University of Utah TRIGA 
Reactor (UUTR) is a Mark I TRIGA reactor that reached its first criticality in 1975. The UUTR is 
licensed to operate at 100 kW. The reactor is used for training the students to operate the reactor, for 
many experiments such as NAA, materials irradiation studies, numerous laboratories for our classes, 
and many more. The use of both wings, the blue and the white wing, includes on average 50 – 80 
students per year in doing their labs or research, and a number of faculty coming from other 
departments with the requests to use our facilities for advancing their own research ideas. Regardless 
of our well-established safety and security practices covering the operation and maintenance of all the 
facilities housed by both wings, establishing an industry-approved and industry-wisely used corrective 
action program, we will provide a new way in training our students for the future jobs, as well as a 
novel environment at university settings in teaching all involved (faculty and students) of the 
importance and values in learning and applying the safety culture principles. This is the first step in 
demonstrating nation-wide the importance to start operating and maintaining our university nuclear 
engineering research facilities through certified general action tracking processes. 
 

 
FIG. 3. UNEP laboratories 

 
3. “Track & Trace” Implementation at UNEP with Exam ples 
 
To manage and maintain a facility with a lot of activities such as UNEP, an efficient and effective 
system enabling general action tracking, more likely as one of those used in nuclear power plants, is 
recently implemented. The “Track & Trace” software has been implemented for the first time ever at 
the university nuclear engineering facility including a research reactor facility. To manage daily 
activities, such as maintenance, merchandise acquisition and to record corrective actions regarding 
potential incidents, the following four types are created under the “Track & Trace” software: 
 

� Maintenance for the UNEP white wing facility (type M_BW) 
� Maintenance for the UNEP blue wing facility (type M_WW) 
� Purchase (type P) 
� Incidents (type I) 

 
Each of these four types follows its own specific action work flow. All of these work flows are 
designed by UNEP faculty and students with the help from DevonWay. Therefore, a number of our 
students are already trained and we apply this new corrective action program in our daily operation 
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starting April 15, 2012. The following is a brief description of a few examples: the maintenance type 
for the UNEP blue wing facility (type M_BW), and corrective action work flow for incidents (type I). 
 
The maintenance type M_BW covering daily operation for the UNEP blue wing facilities is created to 
provide a corrective action system for daily maintenance of the reactor and associated labs. The action 
flow chart is shown in Fig. 4. The actions that are requested to be tracked through M_BW type are: the 
request for the operation of the UUTR, request for replacement of some of the parts (such as 
replacement of an ionization chamber, for example), request for underwater cleaning of the UUTR 
pool pipes, and similar. This M_BW type of requests can be initiated by any member of UNEP 
(faculty or student) who are working at UNEP blue wing facilities. The request is then reviewed by 
reactor supervisor (RS) who can approve or decline the request; if RS approves the request, it is 
submitted to the UNEP Director for the final review. The Director has the choice to either approve or 
reject the request. If Director declines the request, there is an option to roll back to RS or close the 
request by completely declining it.  
 

 
FIG. 4. Work flowchart for the maintenance of the UNEP blue wing facility (M_BW) 

 
 The “Track & Trace” type I (Incidents) is particularly designed to track and trace the incidents at 
nuclear power plants. The incidents are considered to be all the events that are not defined as the 
accidents (for example, the accidents regarding the UUTR are defined in the UUTR Safety Analysis 
Report [1]). By incidents we may consider some of the following (or some similar to the following 
example) events: violation of the UNEP facility policies and rules, wrongly placed non-radioactive or 
radioactive sample, displacement of the equipment used in the blue or the white wing at the facility, 
allocation of some small items used in the laboratory experiments, misplacement of radioactive source, 
a failure of a pool water height sensor, leak from the demineralization tank. The type I can be initiated 
by any faculty or student associated with UNEP. The workflow for tracking the incidents at the UNEP 
facilities is shown in Fig. 5.  
 
Once initiated, the request for action will first be pre-screened by a Senior Reactor Operator (SRO) at 
UNEP. The SRO can then pass it onto the RS who has the option to roll the report back to initiator 
(SRO) for more information if needed. Actions will be then defined by RS and assigned to UNEP staff 
members (SROs, faculty and students) to work on the incident. Upon approval by RS, the report 
inclusive of the initiator’s request and RS’s defined set of actions will be submitted to the Director for 
review. The Director has the choice to release/approve or reject the actions recommended by RS. The 
UNEP Director also has the choice to roll back to RS for additional information and requests. Once 
Director releases the actions, the assignees are notified and prompt in executing the actions in pre-
defined time-frame (time-frame can range from as short as minute to as long as an hour). After 
finishing the tasks, the assignees are requested to notify RS submitting the actions’ reports, who is 
requested then to review the report and check the outcomes of each action, assuring the incident is 
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taken care off according to facility policies and overall nuclear safety rules. RS then generates a 
comprehensive report for the UNEP Director to review it. At this stage, the Director has a choice to 
approve for closure or to assign additional actions. 
 

 
FIG. 5. Work flowchart for tracking the incidents at UNEP facilities (I) 

 
 
As of May of 2012, total of eight students are trained to use daily “Track & Trace” in addition to 
UNEP faculty and staff. Particularly, the I type presenting a unique tool as much as an advantage to all 
working at the universities with nuclear engineering facilities (especially those including research 
reactors) and hospitals with nuclear engineering devices (such as cyclotrons, CT machines, 
mammograms), being able to share their experiences with best solutions to incidents. In addition, other 
aspects as presented previously, will definitely benefit other similar facilities; for example: sharing the 
resources used for purchasing equipment and the parts of interest to full maintenance of the facilities 
(at low cost but with high quality).  
 
The following is an example demonstrating how an invented incident is tracked and traced based on 
the set of work functions as described. The workflow of an invented incident at UNEP includes the 
following steps: 
 

1) Initiation: Any faculty or student associated with UNEP can be an initiator (an initiator is a 
person who reports an incident and files the initial request). The initiator provides a 
description of the incident, a timeline (events leading to the incident), sequence of the events 
leading to this incident (if known), any pictures taken and any additional information of 
interest to the review by next level. Figure 6 shows the screen of the “Track & Trace” window 
for initiating the event. 
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a. User's dashboard in Track & Trace 

 
b. Initiate an 'Incidents' report 

 
c. Input detailed description of the incident 
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d. Choose the SRO to pre-screen the incident 

 
e. Submit for pre-screen 

 
FIG. 6. UNEP example: Screens explaining how to initiate a report for incidents under “Track & 

Trace” 
 

2) Pre-screen. The request submitted by initiator, is moved into a Pre-screen review. An 
assignment appears on the dashboard of the SRO selected by the initiator. That SRO then 
becomes the pre-screener. It is the pre-screener’s duty to report on the incident and determine 
the level of its seriousness, take any protective measures and decide upon the actions that 
might be needed. When this step is completed the next step is the respond step assigned to the 
Reactor Supervisor (RS). The pre-screener also has the ability to roll back the action to an 
initiator or to pass it along to another SRO. This can be done by clicking on the arrow right to 
the SRO on duty name and selecting a person’s name from the available list. It is important to 
select the “Save” button shown on the top right corner of the screen. The interface for this 
stage is shown in Fig. 7. 
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a. The interface of 'pre-screen' 

 
b. Add general comments 

 

FIG. 7. UNEP example: Screens explaining 'pre-screen' stage for incidents under “Track & Trace” 
 

3) Respond. Upon approval by the pre-screener, the workflow will advance to the next stage - 
Respond. This step is to be completed by the RS (the responder). The responder first reviews 
the incident and comments on all aspects of the incident to the best of the RS’s knowledge and 
ability. If needed, the responder assigns a set of actions to personnel at UMEP to completely 
resolve/remove the incident. At this stage, the proposed actions are only considered to be a set 
of suggestions to the UNEP Director. The actions may not be approved at this stage- they are 
just sent for review to the UNEP Director. The interface for this stage is shown in Fig. 8. 
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a. Review general comments of the incident 

 
b. Create actions 

 
c. Choose an assignee for each action 
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d. Add detailed description for each action 

 

FIG. 8. UNEP example: Screens explaining the 'respond' stage for incidents under “Track & Trace” 
 

4) Actions. Actions are the following steps necessary to be executed in order to resolve the 
reported incident. Any user can be assigned to complete a defined action. This step allows the 
actions to be approved during the Review 1 step (see below). When received by assignee, the 
actions appear as a task in the assignee’s menu. The assignee must click the “Generated From” 
button to check the order of the actions (three last digits in the header). After that the assignee 
responds and adds comments when he/she completes the assigned action. A completion of the 
action is then automatically recorded by notifying the responder. The interface for this stage is 
shown in Fig. 9. 
 

 
 

FIG. 9. UNEP example: Screen explaining assigned actions for incidents under “Track & Trace” 
 

5) Review 1. RS reviews the responds and completes the incident report that is sent to the UNEP 
Director for review. At this point the Director can either approve the response and actions or 
roll back the workflow to the 'respond' stage. The interface for this stage is shown in Fig. 10. 
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FIG. 10. UNEP example: Screen explaining 'review 1' stage for incidents under “Track & Trace” 
 

6) Review 2. The Review 2 step returns from the UNEP Director back to RS requiring from RS 
to create a new report on the incident after ensuring that all the assigned actions are completed 
and the incident is securely resolved. The report is the uploaded. RS can add any additional 
comments. When the step is completed the workflow moves to the final step, Approve for a 
Closure. The roll back can also be used at this step if needed. The interface for this stage is 
shown in Fig. 11. 
 

 
 
FIG. 11. UNEP example: Screen explaining the 'review 2' stage for incidents under “Track & Trace” 
 

7) Approve for closure. This is the final step in the incident workflow process. The UNEP 
Director receives the report created during Review 2 step, and can as well review all the 
actions as being completed, and all the comments made through the process. If everything is 
in order, the Director approves for closure, thus closes the incident. If the Director does not 
agree with the report, she/he can roll it back to the initiator or the originator of the response. 
Additional option is available in creating more actions if needed. The newly created actions 
created at this stage will then follow the same process as described above. The interface for 
this stage is shown in Fig. 12. 
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FIG. 12. UNEP example: Screen explaining the 'approve for closure' stage for incidents under “Track 
& Trace” 

 
 
4. Conclusion 
 
The Utah Nuclear Engineering Program (UNEP) adopted an industrial level approved and nation-wide 
used, safety culture software for tracking and tracing the corrective actions at nuclear power plants. 
The “Track & Trace” software developed by DevonWay was provided to UNEP’s facilities, adopted 
by UNEP staff and applied as of April 2012. We at UNEP and at DevonWay find that the safety 
culture involving a comprehensive training of the employed engineers at the power plant facilities is 
neither a simple nor a straightforward task. With ageing management and operators, impact of the 
Fukushima nuclear event, unforeseen and timely unpredictable effects of nuclear memories (Three 
Mile Island, Chernobyl, Second World War) as evoked every time we have worldwide challenges or 
discussions of where the nuclear technology will/would further develop, we face a fearful question – is 
our educational and training approach the right one; is it going to assure continuous and secured 
practices in providing safe operation of our nuclear power plants? 
 
The University of Utah with our just recently revitalized Nuclear Engineering Program, finds that the 
root of securing the safety culture and providing its sustainability in the existing and future nuclear 
power plants, lies in very early educational practices. With believe that every program in nuclear 
engineering education and training in the country shall include a comprehensive training in nuclear 
safety, we presented the most beneficial approach – a collaboration with industry and university – 
resulted in adopting the nuclear industry safety culture approach into university teaching and training 
curricula by implementing one of industry established practices! As of May of 2012, total of eight 
students and all of existing staff at UNEP are trained to use DevonWay’s “Track & Trace” software 
daily allowing UNEP to be the first ever to operate the very same way as nuclear power plant in the 
country.  
 
All of the DevonWay Continuous Improvement and Enterprize Asset Management software, including 
Track & Trace  present a unique tool and an advantage to all working at the universities with nuclear 
engineering facilities (especially those including research reactors) as well as those in hospitals 
working with nuclear engineering devices (such as cyclotrons, CT machines, mammograms), being 
able to share their experiences with best solutions to purchasing, maintenance and incidents.  
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