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ABSTRACT

This paper summarizes a joint study by the U.S. Air
Force and TASC, Inc. that models aerospace support
equipment usage during a deployment of fighter aircraft.
The model explains the present role of the equipment,
and introduces a possible alternative. The main objective
of the study, to replace the current support equipment
system while maintaining efficiency, is illustrated. The
implementation of the model in IMDE, an object-
oriented discrete-event simulation package, is then
described. The two options are compared; results are
displayed showing the number of sorties aborted with
each equipment arrangement.

1 INTRODUCTION

The present military engagement scenario is vastly
different from that expected five years ago. In the past,
during the Cold War era, locations of military threats
were somewhat predictable. The United States had
stockpiled reserves of support material, pre-positioned at
key locations, to be used when a crisis occurred.
Deployment of fighters to those spots became much
easier since the planes could utilize the support already
present without taking every needed piece with them.

However, the current situation has changed
considerably because of the dissolution of the Soviet
Union. Many different deployment scenarios can be
envisioned, spanning the globe from Iraq to Haiti and
from Korea to Somalia. No longer can the Air Force rely
on pre-positioned equipment to support their deployed
fighters; the support assets must now be moved when
they are needed. Research efforts have been targeted to
reduce the amount of material needed to support a
deployed unit; one study is detailed here, investigating a
possible reduction in the number of Aerospace Ground
Equipment (AGE) units used.

Each piece of AGE is a single-function motorized cart
weighing over one thousand pounds. It has been
determined that 25% of the deployed weight and 20% of
the deployed volume constitute this type of support
equipment. The current configuration is a leading
mobility problem and limits deployment capability
(Boyle 1994). One possible solution is to develop multi-
function aerospace equipment that would replace the
multitude of AGE units. This proposed unit, termed a
MASS (Multi-function Aerospace Support System),
combines power, air, hydraulic, and other utilities into
one unit, thus potentially reducing deployment weight
and volume. The purpose of this simulation study,
undertaken by TASC, Inc., was to determine if a reduced
number of MASS units can still support the same number
of sorties as the current AGE units.

The simulation software chosen for the study is an
object-oriented discrete-event package known as IMDE
(Integrated  Model  Development  Environment),
developed by TASC, Inc, in conjunction with
Armstrong Laboratory at Wright-Patterson AFB. The
structure of the system to be studied lends itself well to
the object-oriented methodology of IMDE, and model
classes of parts, men, equipment, and aircraft can be
stored separately in IMDE for use in further studies.

This paper is organized as follows. Section 2
describes the deployment model in depth, concentrating
on the maintenance of a squadron of F-16 fighter aircraft
with AGE and/or MASS units. Section 3 investigates
IMDE and describes the implementation of the model in
IMDE. Section 4 presents the results of the simulation
study, comparing the different alternatives. Section 5
then concludes the paper by summarizing the results.

2 MODEL DEFINITION

Deployed squadrons of aircraft must fly missions
throughout the duration of the deployment according to a
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specified schedule. These missions ultimately determine
the success of the deployment. This model will not
determine the military success of each mission flown; the
goal is to get as many missions flying as possible and not
to cancel any due to manpower or equipment restraints.
Each deployment has certain parameters that define the
specific military scenario: for instance, the deployment
to be modeled will have 18 F-16s per squadron; missions
would consist of two sorties; the deployment lasts 30
days; and the mission schedule would generate 2.0
sorties per aircraft per day (Carrico 1995). These
missions would be set to fly at pre-defined times
throughout the day.

2.1 Mission Process Overview

All missions to be flown for a particular day have a
specified lead time, takeoff time, and cancel time. The
lead time signifies the earliest time when planes can be
assigned to the mission; the cancel time is the amount of
time after the scheduled takeoff time when the mission
must be aborted if it is not flown.

The airbase is notified of the day’s various missions,
and then attempts to assign available aircraft from the
squadron to a mission at the beginning of the mission’s
lead time. If there are no aircraft available at this time,
the mission is queued.

After being assigned to a mission, an aircraft
undergoes pre-flight maintenance, which takes an
average of thirty minutes. Afterwards, the aircraft is
ready to fly, and the mission is flown at its scheduled
time if all aircraft in the mission are ready. If a mission is
not ready to be flown at the cancel time, the mission is
aborted, and all assigned aircraft are returned to the
available pool.

The mission flight is modeled by a randomly drawn
time delay, as the intent of this model is to evaluate the
effectiveness of support systems on the ground. After the
mission has completed and the planes have landed, post-
flight maintenance for each aircraft is done by checking
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for failed parts and subsystems. If failures are found,
unscheduled maintenance is performed. This process is
detailed below. After the completion of any necessary
unscheduled maintenance, the aircraft returns to the
available pool of F-16s ready to be assigned to another
mission. Figure 1 displays a simple flow chart detailing
the sortie process (Carrico, 1995).

2.2 Pre- and Post-Flight Maintenance

For this particular study, 614 different unscheduled
maintenance tasks are modeled for an F-16. Each task
corresponds to a particular aircraft subsystem, such as
the flight control, landing gear, and radar subsystems.
These subsystems fail at random times throughout the
simulation run, drawn from mean field data values for
each subsystem read in at run time. Each subsystem in
the model has a failure clock as an attribute, where a
breach of the clock represents a failure. When a failure
occurs, a variety of tasks are performed, based on
discrete probabilities. These tasks might require
manpower, parts, support equipment units, or a
combination of all three. Scheduled maintenance must be
completed on each aircraft as well; men and support
equipment are needed to perform a quick check on an
aircraft each time an aircraft finishes a sortie. Delays in
these processes might result in missions being aborted.

2.3 Existing Model Available

A computer model of the basic scenario of deploying
aircraft and supporting squadrons has already been
developed by the Air Force. The Logistics Composite
Model (LCOM) was created in the late 1960’s to model
airbase logistics and calculate sortie generation
capability. It has evolved since then to become the USAF
standard modeling system for manpower and spares
allocation. LCOM is a process-based discrete-event
simulation package, where the main model is described
in a centralized network of nodes. LCOM forms, or tem-
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Figure 1: The Process of Flying a Sortie


















