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Introduction

Countries around the world use equipment
to detect nuclear smuggling.

This equipment is used at borders, airports,
and seaports via screening of vehicles,
boats, cargo, and individuals.

As equipment is used over time, the
performance of each piece needs to be
maintained through preventive or corrective
maintenance.
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the maximum number of activities based
on a budget.

e Corrective maintenance must be done
before preventive maintenance.
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Results

Given four maintenance types, the
maximum number of maintenance
activities needs to equal the maintenance
budget of $8,000.

e Using the approaches of What-If
analysis and using the VBA
programming, there were 16 out of 25
solutions that were desirable.

e Other solutions skipped some
maintenance activities.

Conclusion

Multiple technigues exist to solve this type
of problem. Programming can be used to
speed up the solution process. In this case,
once generating the feasible solutions was
accomplished, the question became: What
are the other factors that determine the
optimal decision when there are many?

In this case, 16 out of 25 were desirable
solutions because they did not skip any
maintenance activities.
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Decision variables

X; = indicator variable to perform corrective
maintenance

Y; = preventive maintenance

S.T. X, Y;=binary
C < B, where B is budget ($) and C is

the cost
where d;, dj =activity duration (hrs.), r; = number
annual failures, f; = frequencies, [ =labor cost ($).
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Further Steps

e Consulting subject matter experts on
the maintenance equipment is
necessary to better understand each
country’s needs and other decision
factors.

e Risk analysis provides each country
with possible consequences that may
occur If they decide to do a limited
number of maintenance activities.
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Methods

e Microsoft Excel Solver

= To find the global optimal solution

e Microsoft's Excel What-If Analysis Tool

= Calculate all budget costs

e Visual Basic for Applications (VBA)

Programming on Microsoft Excel
= Running Solver through loops
= Color coding each solution based
on its feasibility or lack of feasibility

Maintenance Types

e Preventive Maintenance:
= Functional check, Physical inspect
= Frequencies: 1, 2, 4, 6, 12 times
per year

e Corrective Maintenance:
= Network repair, workshop repair
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