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ABSTRACT 

The Depleted Uranium Hexafluoride (DUF6) 
Management System (DMS) is being developed 
as a decision tool to provide cost and risk data for 
evaluation of short- and long-term management 
strategies for depleted uranium. It can be used to 
assist decision makers on a programmatic or site-
specific level. Currently, the DMS allows 
evaluation of near-term cylinder management 
strategies such as storage yard improvements, 
cylinder restacking, and reconditioning. The DMS 
has been designed to provide the user with 
maximum flexibility for modifying data and impact 
factors (e.g., unit costs and risk factors). Sensitivity 
analysis can be performed on all key parameters 
such as cylinder corrosion rate, inspection 
frequency, and impact factors. Analysis may be 
conducted on a system-wide, site, or yard basis. The 
costs and risks from different scenarios may be 
compared in graphic or tabular format. Ongoing 
development of the DMS will allow similar 
evaluation of long-term management strategies 
such as conversion to other chemical forms. 

The DMS is a Microsoft Windows 3.1 based, 
stand-alone computer application. It can be 
operated on a 486 or faster computer with VGA, 4 
MB of RAM, and 10 MB of disk space. 

INTRODUCTION 

The U.S. Department of Energy, Office of 
Nuclear Energy (DOE/NE) is responsible for 
inventories of DUF6 and other materials located at 
field facilities. Near-term and long-term decisions 
need to be made regarding management of those 
inventories. Risk and cost are key considerations 
in policy, budgetary, and operational decisions 
regarding DUF6 management at both the program 
and site level. The risk and cost analysis used to 
make these decisions should be verifiable, be 
reproducible, and provide quantitative results. 
Ideally, the analytical methods should provide 
quick, easily understood results; and user 
flexibility in defining input and analysis 
parameters. 

The Depleted Uranium Hexafluoride (DUFg) 
Management System (DMS) is a decision tool 
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being developed for DOE/NE to meet these 
requirements. The DMS provides risk and cost 
data about user-defined short- and long-term 
management strategies for DUF6. The DMS 
provides quantitative information for analysis of 
these strategies across time and for comparison of 
different management strategies. 

Output from the DMS can be used in applications 
such as formulating policy and budget decisions 
concerning DUF6 management, supporting the 
DUF 6 Environmental Impact Statement (EIS) 
process, formulating the Record of Decision, 
facilitating DOE-Stakeholder interaction, and 
supporting field office and site efforts in the 
management of DUF6. 

The primary users of the DMS are expected to be 
DOE staff and contractors responsible for 
managing DUF6 at Paducah, Portsmouth, and 
K-25. The system has been developed in close 
coordination with the potential users to ensure its 
utility to management options and to applications of 
interest. In addition, the DMS is being designed 
with enough flexibility to be used to analyze 
management strategies for other materials in 
inventory. 

Since decisions regarding management of DUF6 

will be made over a series of months and years, 
and data is being developed as part of a multi-year 
management process, a phased development 
approach has been taken for DMS. This approach 
allows the development to reflect decision-making 
priorities and to take advantage of ongoing data 
collection activities. The first phase of the 
development identified and established 
relationships between key variables in the DUF6 

management process for the near term. This 
phase, which has been completed, resulted in a 
detailed conceptual framework of the decision tool 
and an assessment of the availability of information 
necessary for further development. The second 
phase focused on the integration of site-specific 
information for key near-term DUF6 cylinder 
management strategies, and the development of the 
user interface, analytical, and presentation portions 
of the DMS. This phase has also been completed. 
The third phase will allow quantitative analysis of 
long-term management strategies. It is closely tied 

to development of the DUF6 EIS, and concurrent 
engineering and cost analysis. System design has 
begun for this phase, which will be completed 
within FY96. 

The remainder of this paper describes the DMS 
components in more detail and identifies DMS 
operating environment requirements. 

SYSTEM DESCRIPTION 

The DMS has two basic components. The 
first component addresses the management of 
the DUF 6 cylinders stored at the three sites. 
Management options, including storage yard 
improvements, cylinder reconditioning, cylinder 
restacking, and inspection, are elements of 
this component. This component allows 
construction of management scenarios based on 
user- defined site and yard conditions, cylinder 
management across time, and analytical model 
configuration. 

The second component of the DMS addresses 
ultimate disposition of DUF 6 stored in the 
cylinders. This component will include conversion 
of DUF 6 to another chemical form followed by 
disposal or reuse. Continued 
storage for an indefinite period with or without 
chemical conversion to another form will also 
be included. 

Both DMS components utilize three modules: 
a data base, an analytical model, and a user 
interface. The data base stores information that 
allows the analytical model to calculate impacts 
of management scenarios. The analytical model 
describes potential flows of activity associated with 
depleted uranium management options. Activities 
are characterized in terms of unit requirements and 
unit impact potentials, and in terms of relationship 
to other activities. The analytical model calculates 
cost and risk from management scenarios. The user 
interface provides an avenue for the user to input 
information describing the operation conditions, 
management options, management plans, and 
analytical model configuration that are necessary to 
create a management scenario. Management 
scenarios are then analyzed by the model. The user 
interface also displays model results, and allows 



comparison of impacts from different management 
scenarios and examination of impacts across time. 

The two main components of the DMS are 
described in more detail below. The elements of 
each component are also given. 

CYLINDER MANAGEMENT 

This component of the DMS addresses the 
management of the DUF6 cylinders currently stored 
at Oak Ridge, Portsmouth, and Paducah. This 
component consists of four main elements, including 
site and yard status, cylinder management, model 
configuration, and cost and risk information. 
Figures 1 - 4 illustrate the DMS user interface 
screens for each of these elements. 

1. Site and Yard 
The current storage conditions at the three sites are 
described using data that can be modified by the 
user. Data on current site conditions (number and 
status of cylinders, cylinder movement, inspection 
and reconditioning capability), yard conditions 
(capacity, area, composition, cylinder 
characteristics), and cylinder census (age) are 
contained in this element as illustrated in Figure 1. 
Information from this element inputs to the 
analytical model. In addition, pictures and maps of 
the sites, yards, and operations are included for 
orientation or presentation purposes. 

2. Cylinder Management 
The current plan for managing cylinders is contained 
in this element. The plan is described for all sites 
and yards during the period 1995 - 2020. The 
cylinder management process involves four 
subareas-cylinder management planning, 
movement among and within yards, inspection 
scheduling, and paint scheduling. 

2a. Cylinder Management Planning. The current 
management plan for managing cylinders is 
contained in this element and shown in Figure 2. 
The current plan can be user-modified and is 
described in terms of the number of cylinders to be 
moved, reconditioned, inspected, and tested at each 
site and yard. It also addresses the acquisition of 
needed storage, reconditioning, and testing 
capacities at each site. The plan is described for all 

sites and yards for the period 1995 - 2020. Actions 
specified in this plan are input to the analytical 
models. 

2b. Cylinder Movement. This element allows the 
user to view the impacts of shifting cylinders 
between yards for restacking into inspectable 
configurations and reconditioning. A graphical 
interface allows the user to specify and transfer any 
number of cylinders at a site and to view the impact 
of those transfers on yard capacity. User- approved 
changes from the current plan as determined in this 
element are used to update the cylinder management 
plan for a scenario. 

2c. Inspection Scheduling. To assist with studying 
the impacts on inspection frequencies, this element 
allows the user to determine the risks of hydrogen 
fluoride (HF) release and costs associated with the 
frequency of inspections. This element will help the 
user schedule the cylinders for inspection over a 1-
to 4-year inspection cycle and update the plan as 
needed. Additionally, the initial impact on cost and 
HF release due to breaches is illustrated. 

2d. Paint Scheduling. The paint scheduling subarea 
will assist the user in scheduling the initial duration 
of the painting aspect of the management plan. The 
user can elect to quickly see the effects of 
compressing the paint schedule on cost and risks 
factors, and then update the plan based on better 
knowledge of the overall impact. 

3. Model Configuration 
This element contains the risk, cost, and other 
variables used for calculations in the analytical 
model. The user can view the method used to 
determine variables and can modify factors used in 
that determination as well as the variables 
themselves. The model configuration defines 
conditions and activities that impact cylinder 
management in subelements. Subelements include 
cylinder corrosion, restack, reconditioning, and 
inspection. After the user approves the model 
configuration, it is used to calculate the 
information displayed in the cost and risk 
information element. 

4. Cost and Risk Information 
This element displays costs and risk of user-



created management scenarios (Figure 4). Costs 
are presented in terms of dollars. The DMS 
calculates risk from design-basis operating 
conditions. The potential impacts for beyond 
design-basis operation (nonstandard operations) are 
not evaluated. Several measures representing 
different types of risk are included. The risk from 
occupational injury and illness is presented in 
terms of projected number of injuries and 
fatalities. The risk from occupational exposure to 
radiation is presented as potential mrems of 
exposure. The risk from cylinder breaches is 
expressed in number of potential breaches and in 
the amount of HF released as a result of a 
corrosion-related breach. Results can be presented 
in graphical or tabular form. Results demonstrate 
annual impacts from a specified scenario over the 
scenario lifetime. Two scenarios can be compared 
at once. 

In addition to these main elements, several other 
key features are included in the DMS. These 
features include the ability of the user to develop, 
save, and import scenarios, and to view the 
independent and dependent relationships between 
model variables. In addition, the DMS can be 
configured to notify the user if user-specified 
actions exceed system capacities (e.g., paint more 
cylinders than capacity allows). 

MATERIAL MANAGEMENT 

Examining long-term management options for 
depleted uranium is the focus of the recently begun 
third phase of the DMS. Long-term management 
options include storage as well as conversion from 
UF 6 to another chemical form (e.g., oxide, metal) 
for reuse or disposal. As a result, the cylinder 
management module serves as the basis for 
development under phase three. In addition, phase 
three will incorporate information from three other 
ongoing DOE/NE initiatives related to 
management of DUF6: the engineering study, the 
cost analysis and the EIS. This information will be 
incorporated into the DMS to allow projection and 
comparison of costs and risks from long-term 
management options (see 
Figure 5). 

OPERATING ENVIRONMENT 

The DMS software is being developed as a stand
alone application to be installed on any 486 or 
faster computer configured with MS Windows 3.1. 
The DMS will also operate in a Windows 95 
environment. No additional software licensing is 
required. The DMS can be installed on a user's 
hard drive and requires 4MB of RAM and 10 MB 
of available disk space for storage of system 
software, data base, and user interface. The DMS 
uses VGA or SVGA resolution and a mouse-
pointing device. 

SUMMARY 

The DMS is an analytical tool that is being 
developed for DOE/NE to provide quantitative, 
reproducible, and verifiable data on which to base 
future decisions on management of inventories of 
depleted uranium. The DMS projects the cost and 
risk associated with user-defined DUF6 management 
scenarios. Results of die DMS can be used as input 
to policy, budget, and operation decisions. 

FIGURES 

Figure 1. Site and Yard Information Interface 
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Figure 2 Cylinder Management Interface Screen Figure 5. DMS-Phase Three 
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Figure 3. Model Configuration Interface Screen 
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Figure 4. Cost and Risk Interface Screen 
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DISCLAIMER 

This report was prepared as an account of work sponsored by an agency of the Un.ted States 
Government. Neither the United States Government nor any agency thereof, nor any of their 
employees, makes any warranty, express or implied, or assumes any legal liability or responsi
bility for the accuracy, completeness, or usefulness of any information, apparatus, product or 
process disclosed, or represents that its use would not infringe privately owned rights Refer
ence herein to any specific commercial product, process, or service by trade name, trademark, 
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom-

'' mendation, or favoring by the United States Government or any agency thereof. The views 
and opinions of authors expressed herein do not necessarily state or reflect those of the 
United States Government or any agency thereof. 


