
Securing Budget for and Implementing Your Significant Simulator Upgrade:  
The Fermi Experience 

 
Bryan D. Crone, PMP 

croneb@dteenergy.com 
 

Detroit Edison – Fermi 2 Nuclear Power Plant 
Newport, Michigan 

 
 

ABSTRACT 
 
Detroit Edison has selected CAE to perform a total 
simulator upgrade (with the exception of the panel 
hardware and I/O system) of the Fermi 2 station 
simulator. The upgrade is intended to improve the 
performance of the simulator (and thus training 
effectiveness) while reducing associated operating 
costs by utilizing an industry standard operating 
platform, software applications, and off the shelf 
PC based computer hardware. Additionally, the 
upgrade is intended to provide the ability to 
conduct classroom presentations through the use of 
desktop simulators. 
 
Because the cost of a total upgrade is considerable, 
substantial work is necessary to convince site 
management that such an undertaking is necessary, 
can be performed efficiently, and that a return on 
investment is even possible. This effort was 
compounded by the lingering history of a previous 
simulator upgrade, which was completed 
considerably over-budget and beyond the intended 
Ready for Training date. 
 
As of this writing, the Fermi 2 Simulator Upgrade 
using CAE products is approximately 60% 
complete. This paper will describe the methods 
used to procure funding, as well as steps taken 
following funding approval to keep the project on 
track for successful completion. 
 
INTRODUCTION 
 
This document provides arguments that can assist 
in the funding of simulator upgrades. Whether an 
entirely new simulator is needed or just a single 
model upgrade is desired, there is an 
overabundance of reasons to support such an effort. 
Please consider that the examples provided herein 
describe situations specific to Fermi 2 and may or 
may not apply to any particular need, and are 
provided for your consideration only. 
 
 
 

Short History of the Fermi Simulator 
 
Asea Brown Boveri (ABB) last upgraded the 
simulator at Detroit Edison’s Fermi 2 Nuclear 
Power Plant in 1992. This was a total simulator 
upgrade to DEC VAX 6000-640 utilizing the ABB 
CETRAN simulation model. All simulator models 
were replaced, including the core model, the reactor 
recirculation model, the containment model, and 
the electrical model. The Balance of Plant (BOP) 
process models, as well as the control and logic 
models for all systems were also replaced. The 
instructor stations were updated and the entire 
upgrade was performed in conjunction with in-
house Detroit Edison simulator staff. 
 
Although the simulator performance has improved 
over the subsequent years and the models were 
actually quite robust, the ability to maintain the 
software became more and more difficult as time 
progressed. In the mid-90’s, ABB basically 
abandoned the nuclear simulator business, leaving 
Fermi 2 in the position of maintaining aging 
simulation models on its own, and with no chance 
for simple updates of the ABB models to newer 
more advanced models. This was the single most 
compelling reason to upgrade the simulator and 
was the driving force behind the current upgrade 
effort. However, there are many other 
considerations as well that proved beneficial and 
are appropriate for consideration by other proposed 
simulator upgrade project efforts. 
 
FERMI SIMULATOR UPGRADE 
PROJECT SCOPE 
 
In late 2001, Detroit Edison initiated in-house 
development of a Request For Proposal, which was 
subsequently distributed to potential vendors in the 
third quarter of 2002. The overall proposed upgrade 
scope consisted of the following: 
 
• Replace the existing Compaq Alpha computer 

platform with a robust personal computer 
based system 
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• Replace the existing simulator instructor 
station, providing the capability for classroom 
and other remote simulation 

• Replace all simulator models with current 
technology. This includes but is not limited to 
core and thermal-hydraulic system models, 
electrical model (compatible with needs of 
INPO SOER 99-01 Loss of Grid), balance-of-
plant (BOP) model, containment model, and 
radiation transport model. The core model 
must be capable of supporting simulator 
reactivity manipulations per Nuclear 
Regulatory Commission rules 

• Replace simulator process and logic models 
• Interface the new computer system to the 

existing panel I/O, serial devices, and the 
stimulated Integrated Process Computer 
System (IPCS). Consideration was to be given 
to interfacing to the current process computer 
and ERIS/SPDS subsystems and the current 
process computer as a contingency in the event 
IPCS is delayed 

• Provide interactive and graphical model-
building tools 

• Provide complete documentation and 
configuration management for all aspects of 
the project 

• Provide training during and at completion of 
project 

• Participate in and support acceptance testing 
• Provide and support project management 
• Provide provision for future product upgrades 

to support continuous improvement 
• Provide proposal addendum for potentially 

including graphic interface for various systems 
operated outside the control room  

• It was desired that the project be initiated in 
2003, but with funding not available until 
2004. We requested that the vendor state the 
ability to comply or not comply with initiating 
upgrade in 2003 with consideration of this 
condition. A determination of actual project 
start date was to be made following receipt of 
vendor proposals. 

 
Following receipt of initial proposals and estimates 
for the simulator upgrade effort, it was time to 
present the information to Fermi 2 management and 
procure the necessary funding for project initiation. 
 
ITEMS CONSIDERED IN FUNDING 
PROCUREMENT 
 
1. Simulator Age/Vendor Support 
 
As mentioned in the introduction, there were 
several compelling reasons based simply on vendor 
support (or in this case, lack thereof) to substantiate 

the need for a new simulator. These issues were 
broken down into the following areas: 
 
• Original simulator vendor (ABB) was no 

longer in the simulation business. The pool of 
available vendor personnel familiar with the 
installed simulator executive continued to 
grow smaller, increasing both time and costs 
associated with simulator modifications. 
Reliance on “experts” would only increase 
over time, with fewer available. 
 
As fewer personnel are available to service the 
current simulator software, delays in 
installation of simulator modifications, as well 
as discrepancy correction, would increase as 
time progressed. This had the potential to 
result in negative training if simulator changes 
could not be installed in a timely fashion with 
the potential to negatively affect plant 
availability. Simulator availability would 
likely decrease as well due to reductions in 
software maintenance. According to the rules 
of supply and demand, it was expected that 
costs associated with the services provided by 
the remaining knowledgeable vendors would 
increase as well. 

 
• Recently upgraded simulators in the industry 

are supported by vendors that supply 
continuing training, as well as provide for data 
sharing amongst users. There was no support 
network for the CETRAN simulator executive 
and no training available. The vendor that 
installed the simulator (ABB) was no longer in 
the nuclear simulation business, and had 
effectively disbanded. This eliminated the 
potential for enhanced understanding of 
simulator capabilities, as well as any capacity 
for continuous improvement of simulator 
software performance.  

 
• There were other undesirable consequences 

that would manifest as time progressed simply 
due to aging equipment and processes. Recent 
advancements in modeling and computer 
equipment have improved long-term 
performance, and it would be beneficial to take 
advantage of these enhancements. 

 
Obviously, the longer the simulator was operated 
and maintained in the current environment, the 
worse the impact would become. 
 
2. Technology Advancements 
 
Advancements in simulator technology that have 
occurred over the last several years have been so 
significant that they are a principal reason for the 



NRC’s revision of 10CFR55 relative to simulators. 
This factored prominently into the request for 
funding for the Fermi 2 upgrade as follows: 
 
A. The current simulation software was not able 

to support advancements in technology. Many 
improvements in simulator technology were 
available that increase fidelity, reduce 
maintenance costs, and provide added training 
benefits. Especially noteworthy is advanced 
core models that mimic the plant core, are 
easily programmed with new data each fuel 
cycle, and allow credit to be taken for 
reactivity manipulations performed in the 
simulator. 

 
Without an upgrade of the reactor coolant 
system and core models, Fermi 2 would be 
unable to take credit for reactivity 
manipulations performed in the simulator 
when applying for initial Reactor Operator 
licenses from the Nuclear Regulatory 
Commission (as allowed by 10 CFR 55.45). 
Three major considerations associated with 
this risk: 
 
1) SAFETY – The requirement for five 

significant control manipulations that 
affect reactivity or power level required to 
be performed in the actual plant would not 
be necessary for licensee candidates if the 
simulator had a more robust core model. 
Without the upgrade, this could result in 
unnecessary plant power changes 
potentially affecting plant safety. As 
safety is the highest priority at Fermi 2, 
performing the upgrade on this 
consideration alone would justify the cost 
of the upgrade. 

 
2) STARTUP INTERRUPTION – The plant 

ascension must be interrupted so that a 
number of newly licensed operators and 
candidates can sequentially manipulate 
the controls, which is particularly 
burdensome after having been shutdown 
for an extended period of time. Utilizing 
the simulator would not only resolve this 
issue, it would provide a wider range of 
available operations in an environment 
that is more conducive to individualized 
instruction. Plant availability would be 
increased as startup delays for training 
manipulations could be eliminated 

 
3) COST – The cost of cycling the actual 

plant to complete reactivity manipulations 
as a prerequisite for license eligibility 
could be considered in terms of the cost of 

replacement energy from the electrical 
grid, assuming that the plant is being 
brought down from full power. A power 
reduction of 10% of a 1000 MWe unit for 
one hour/evolution at $25/MW-hr 
(significantly more during peak periods), 
with five evolutions required per trainee 
(assumed to be a group of 8) is 
approximately $100,000/yr. 

 
B. Performing simulator core upgrades was a 

labor-intensive process, as simulator software 
engineers were required to take cycle data 
received from Nuclear Fuel group and convert 
it to useable information for the core model. 
This resulted in an additional cost of 
approximately 2 person months each time the 
core model is updated with cycle data. Core 
model upgrades allow plant data to be directly 
downloaded to the simulator model. 

 
C. Fermi would be missing opportunities for 

training presentation enhancements via 
classroom simulation, which is a technology 
having the potential to result in measurable 
plant performance improvements. This 
technology provides the instructor with the 
ability to emulate plant response to any event 
that can be simulated in the Control Room 
simulator. Additionally, the instructor could 
utilize the same indications that are available 
in the plant to mimic the plant response to 
nearly any condition. This would be of value 
in nearly any training discipline, including 
Operations, Maintenance, Engineering 
Support, and RP/Chemistry. 

 
1) Fermi would miss the opportunity to 

provide remote plant simulator use, which 
could be beneficial for pre-job briefings, 
as well as procedure verifications, and in 
some cases, potential plant modification 
impact on current plant performance. 

 
D. As time progressed, the installed software 

would age, and would not be easily integrated 
with new software. For example, the assembly 
code that was currently running the simulator 
ERIS computer would cost approximately 
$300K to integrate with the upgraded 
simulator. This was versus the IPCS software, 
which was easily integrated with the upgraded 
simulator (no additional costs to integrate). 
The longer the current software was in place, 
the more it would cost to integrate new 
equipment and software. 

 
E. Improvements in fidelity due to software with 

improved designs, qualification, and 



validation/verification would not be available 
for use in the Fermi 2 simulator, as they were 
not easily integrated or compatible with the 
installed executive software. Enhanced 
simulation fidelity in the training environment 
would not be realized resulting in a less than 
optimal training product. 

 
3. Potential Cost Savings to Consider 
 
The following considerations were factored into the 
cost-benefit analysis performed by Finance 
personnel for the Upgrade Project: 
 
• One less SW Engineer (approximately 

$100K/year including benefits) 
 

• Eliminate power maneuver for license 
reactivity manipulations (approximately 
$100K/year) 
 

• Reduction or elimination of reliance on 
contractor “software experts” (approximately 
$50K/year) 
 

• Reduction in instructor preparation time and 
material development (minimum of 
$15K/year) 

 
• Eliminate computer vendor maintenance 

agreement (approximately $9K/year) 
 
• Eliminate 2 person months for core cycle 

update (approximately $20K over 18 months) 
 
CONSIDERATIONS FOR SUCCESS 
BEFORE & AFTER PROJECT 
APPROVAL 
 
1. Benchmarking 
 
Industry experience with various vendors cannot be 
underestimated. Consideration of attributes specific 
to your particular project can make one vendor 
much more suitable than others. Utilizing the 
considerable resources of the USUG membership 
can help you with not only the selection of the 
appropriate vendor, but also with the preparation 
and implementation phases of your project. There 
are hundreds of years of experience within our 
industry and it is wise not to underestimate its value 
when it comes time to upgrade your facility. 

 
2. Proposal reviews 
 
Enlist expert assistance during the review of the 
proposals that you receive. For example, have your 
fuel and reactor engineering experts review the 

proposed core model, and have various system 
engineers review what is proposed for their 
particular systems. It may also be beneficial to have 
an outside engineering or consulting firm perform a 
review of your Request For Proposal as compared 
to the proposals that you receive. Consider that the 
project contract is largely based on the information 
provided in the vendor proposal, and someone not 
so close to the project may be able to identify 
potential areas of conflict. 

 
3. Vendor question sessions 
 
During the initial review of vendor proposals, the 
reviewers will undoubtedly have questions that 
need to be answered. This is an understandable 
consequence of vendors attempting to meet the 
needs of customers without the benefit of fully 
understanding the expectation of the customer. As 
these questions arise, record them and give each 
vendor the opportunity to revisit the site for a 
follow-up Q & A session. In addition to answering 
individual, detailed questions, this type of session 
provides the vendor with another opportunity to 
more fully understand the customers needs. 
NOTE This visit is in addition to the initial 
presentation where the vendor provides a 
demonstration of their product and solicits 
information regarding initial customer needs. 
 
4. Creating a Matrix 
 
Following review of all proposals and vendor 
question sessions results, it is easy to become 
emotionally biased toward a particular vendor with 
no simulator performance basis considered 
whatsoever. To minimize this impact and to ensure 
that you choose the vendor that provides the closest 
product and/or service to what you desire, prepare a 
matrix comparing the project scope as identified in 
the RFP along with what each vendor intends to 
provide. It is wise to include a weighting factor for 
those particular items that are of primary 
importance. This process not only ensures that the 
project objectives will be met, it can also be used as 
a tool to “sell” management on your ultimate 
selection, considering project needs from an 
objective point of view. 
 
5. Pre-selling management 

 
Most organizations have a process for obtaining 
capital project funding, with the ultimate decision 
resting with site senior management. As all capital 
projects must utilize this process for approval, it is 
possible that your project can be “artificially” 
denied due to external influences that could be 
temporary in nature. As such, it can be beneficial to 
schedule one-on-one meetings with managers to 



discuss simulator specific project needs and the 
various benefits that such an upgrade could 
provide. Performing this in advance of the site 
presentation/approval process can increase the 
chances of successfully funding your project. 
 
6. Operations involvement 
 
Nuclear power plant performance is centered upon 
power plant operations. Given this well known fact, 
the Operations Department carries considerable 
influence in the minds and hearts of site 
management.  Including key operations personnel 
in all facets of the simulator upgrade project can 
provide a considerable ally in the quest for upgrade 
funding. If the operations department is informed 
and engaged in the proposed upgrade project and 
the benefits that it will provide, their support can 
provide considerable weight in funding approval. 
Including operations personnel in project scope 
development will also ensure the needs of the 
primary simulator users are fully considered. 
 
In addition to obtaining their support for the 
project, it is also necessary to provide periodic 
updates to key operations personnel on the status of 
the project. This ensures interest and understanding 
of the project is maintained, and also provides a 
valuable mechanism for obtaining needed testing 
support in advance of the testing phase actually 
beginning. 
 
7. Addressing the budget 
 
As with any capital project, it is essential that the 
budget be adhered to. This requires the utility 
Project Manager to perform consistent reviews of 
project funding, and to ensure that discrepancies 
identified are quickly and correctly rectified. It is 
also essential that management sponsors be kept 
informed of project budget status, especially if the 
need for budget changes arise. This will surely be 
important to future requests for simulator related 
capital purchases. Also consider that given recent 
corporate budget cuts and spending limitations, 
adhering to the allocated budget lends support to 
the health of the organization. 
 
8. Constant project & day-to-day oversight 
 
In general, simulator upgrade related efforts are 
performed in parallel with everyday simulator 
operation and maintenance. The day-to-day 
functions associated with simulator operation are 
enough to keep a full time staff fully engaged. Add 
a major (or any size for that matter) upgrade project 
to normal and emergent functions and it is easy to 
see how quickly things can go awry. To be 

successful, continuous simulator oversight is 
necessary. Things to consider include: 
• Observing and correcting adverse trends in 

day-to-day operation 
• Being cognizant of upcoming project 

milestones and planning accordingly 
• Being open to user criticism of simulator 

operation. This may be your initial warning 
that focus needs to be shifted or reinforced. Be 
self-critical, especially when a large project is 
underway 

• Keep tabs on the simulator O&M budget. 
Don’t lose sight of this because of too much 
focus on the usually larger project capital 
budget 

• Ensure someone is looking at the simulator 
“big picture”. It is easy to become narrowly 
focused or to center on pockets versus 
ensuring all simulator and project objectives 
are being met. 
 

9. Management involvement 
 
Any capital project should have a management 
representative or sponsor. The larger the project 
budget or the riskier the project, the higher that 
individual should be in the organization. However, 
without being properly engaged, the management 
sponsor is of little value. Management commitment 
to the project needs to begin during the scope 
development phase and continue right through to 
project documentation close out. To aid in 
maintaining this commitment, it is essential that the 
management sponsor be kept “in the loop” and 
aware of project status, potential problems, and 
upcoming activities. This allows for rapid 
management response to project issues when they 
are warranted. 
 
Another luxury of senior level management 
involvement is improved ability to prevent agendas 
from steering the project in a certain direction. For 
example, as the simulation arena has considerable 
connections to other power plant computer upgrade 
applications, there can be efforts to consolidate 
activities to one particular vendor for the sake of 
maintaining uniformity or consistency throughout 
the plant site. There may also be special 
consideration given to specifically who or what 
group from the utility should be responsible for 
managing the project. This may or may not be to 
the benefit of the simulator and simulator upgrade. 
Personality related issues or agendas that have the 
potential to impact project direction can be resolved 
more efficiently if senior management is kept 
aware of project direction and status. 

 
 
 



10. Communication 
 
More than any other single item, project success 
hinges on proper communication. Successful 
communication and interaction must exist not only 
between the in-house project team and site 
management, but also with vendor management, 
vendor project team members, simulator users, and 
training department personnel. Examples of 
communication processes being successfully 
utilized by the Fermi Upgrade Team include: 
• Weekly in-house project team meetings with a 

pre-identified agenda that not only covers 
project issues, but also priority non-project 
issues (as day-to-day simulator operation 
doesn’t stop during the upgrade). This ensures 
normal operations are properly integrated with 
project tasks as well as a mechanism for 
getting concerns into the open. 

• Weekly telecons with the vendor project 
leadership team, including the Project 
Manager, Project Engineer, and Team Leader 
at a minimum. A pre-identified agenda is 
utilized, as well as the ability to freely discuss 
any concerns. Action items are identified and 
updated, and minutes are recorded and shared. 

• Monthly meetings with Fermi Sr. 
Management, again with a pre-identified 
agenda. Included on the agenda are current 
activities, upcoming activities, and potential 
problem areas. 

• Quarterly Upgrade Project Status Newsletter 
distributed to all site managers and pertinent 
training and operations personnel. 

• Quarterly project meetings (face-to-face) with 
the vendor project team. Two of the four 
meetings each year include senior management 
attendance from both companies, and the 
location is varied between the site and vendor 
headquarters. 

• Other periodic updates are provided by project 
team members to: 
1) Operations Program Review Committee 
2) Licensed Operator Requalification 

Training (all shift crews) 
3) Senior Training Council 
4) Nuclear Training Instructors 
5) Fermi site via plant update 

communication process 
 

CONCLUSION 
 
The Fermi 2 Simulator Upgrade Project is 
scheduled to begin Factory Acceptance Testing in 
early 2005. The project must be considered a 
success up to this stage, but substantial work 
remains to be completed before the simulator is 

Ready for Training (scheduled for first quarter 
2006). 
 
Before you depart on the upgrade path, consider the 
countless activities that could positively or 
negatively impact your project and try to put 
processes into place that will stack the deck in your 
favor. We have identified but a few of those 
processes that we have successfully used on our 
upgrade project, and invite you to utilize them also. 
From the most difficult element of the project, 
securing the necessary funding sufficient to satisfy 
the identified project objectives and desires and 
needs of simulator users, to devoting sufficient time 
to scope preparation and project implementation, 
we have learned many valuable lessons. The steps 
that we implemented will not guarantee success, 
but they may be helpful in your quest to obtain the 
simulator that you desire minus some of the 
difficulties that we encountered on our journey. The 
road to success has been mountainous and with 
rapid and unexpected changes in direction.  
However, with the proper planning and execution, 
any simulator upgrade project, no matter the scope, 
can be successful from both a cost and performance 
perspective. 
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