THE ARTS

CHILD POLICY

CIVIL JUSTICE

EDUCATION

ENERGY AND ENVIRONMENT
HEALTH AND HEALTH CARE
INTERNATIONAL AFFAIRS
NATIONAL SECURITY
POPULATION AND AGING
PUBLIC SAFETY

SCIENCE AND TECHNOLOGY
SUBSTANCE ABUSE

TERRORISM AND
HOMELAND SECURITY

TRANSPORTATION AND
INFRASTRUCTURE

WORKFORCE AND WORKPLACE

PROJECT AIR FORCE

This PDF document was made available
from www.rand.org as a public service of
the RAND Corporation.

Jump down to document w

The RAND Corporation is a nonprofit
research organization providing
objective analysis and effective
solutions that address the challenges
facing the public and private sectors
around the world.

Support RAND

Purchase this document

Browse Books & Publications

Make a charitable contribution

For More Information
Visit RAND at www.rand.org
Explore RAND Project AIR FORCE

View document details

Limited Electronic Distribution Rights

This document and trademark(s) contained herein are protected by law
as indicated in a notice appearing later in this work. This electronic
representation of RAND intellectual property is provided for non-

commercial use only. Permission is required from RAND to reproduce, or
reuse in another form, any of our research documents.


http://www.rand.org/pdfrd/
http://www.rand.org/pdfrd/paf/
http://www.rand.org/pdfrd/publications/MG/MG350/
http://www.rand.org/pdfrd/
http://www.rand.org/pdfrd/research_areas/arts/
http://www.rand.org/pdfrd/research_areas/children/
http://www.rand.org/pdfrd/research_areas/children/
http://www.rand.org/pdfrd/research_areas/civil_justice/
http://www.rand.org/pdfrd/research_areas/education/
http://www.rand.org/pdfrd/research_areas/energy_environment/
http://www.rand.org/pdfrd/research_areas/health/
http://www.rand.org/pdfrd/research_areas/international_affairs/
http://www.rand.org/pdfrd/research_areas/national_security/
http://www.rand.org/pdfrd/research_areas/population/
http://www.rand.org/pdfrd/research_areas/public_safety/
http://www.rand.org/pdfrd/research_areas/science_technology/
http://www.rand.org/pdfrd/research_areas/science_technology/
http://www.rand.org/pdfrd/research_areas/substance_abuse/
http://www.rand.org/pdfrd/research_areas/substance_abuse/
http://www.rand.org/pdfrd/research_areas/terrorism/
http://www.rand.org/pdfrd/research_areas/terrorism/
http://www.rand.org/pdfrd/research_areas/infrastructure/
http://www.rand.org/pdfrd/research_areas/infrastructure/
http://www.rand.org/pdfrd/research_areas/workforce/
http://www.rand.org/pdfrd/cgi-bin/Abstracts/e-getabbydoc.pl?MG-350
http://www.rand.org/pdfrd/cgi-bin/Abstracts/e-getabbydoc.pl?MG-337
http://www.rand.org/pdfrd/publications/electronic/
http://www.rand.org/pdfrd/publications/electronic/
http://www.rand.org/pdfrd/giving/contribute.html
http://www.rand.org/pdfrd/giving/contribute.html
http://www.rand.org/pdfrd/paf/

This product is part of the RAND Corporation monograph series.
RAND monographs present major research findings that address the
challenges facing the public and private sectors. All RAND mono-
graphs undergo rigorous peer review to ensure high standards for

research quality and objectivity.



Aerial Vehicle
End-to-End

Support

Considerations

John G. Drew -« Russell Shaver ¢ Kristin F. Lynch
Mahyar A. Amouzegar ¢ Don Snyder

Prepared for the United States Air Force

Approved for public release; distribution unlimited

NI PROJECT AIR FORCE



The research reported here was sponsored by the United States Air
Force under contract F49642-01-C-0003. Further information may be
obtained from the Strategic Planning Division, Directorate of Plans, Hq
USAE

Library of Congress Cataloging-in-Publication Data

Unmanned aerial vehicle end-to-end support considerations / John G. Drew ... [et al.].
p. cm.
Includes bibliographical references.
“MG-350."
ISBN 0-8330-3802-8 (pbk. : alk. paper)
1. Drone aircraft. 1. Drew, John G., 1956—1I1. Title.

UG1242.D7U565 2005
358.4'5—dc22
2005013602

The RAND Corporation is a nonprofit research organization providing
objective analysis and effective solutions that address the challenges
facing the public and private sectors around the world. RAND’s
publications do not necessarily reflect the opinions of its research clients
and sponsors.

RAND® is a registered trademark.

Cover design by Barbara Angell Caslon
Cover photo courtesy of the Public Affairs Office at Wright-Patterson AFB (ASC/PA),
hitp:/lascpa.public.wpafb.af-mil

© Copyright 2005 RAND Corporation

All rights reserved. No part of this book may be reproduced in any
form by any electronic or mechanical means (including photocopying,
recording, or information storage and retrieval) without permission in

writing from RAND.

Published 2005 by the RAND Corporation
1776 Main Street, PO. Box 2138, Santa Monica, CA 90407-2138
1200 South Hayes Street, Arlington, VA 22202-5050
201 North Craig Street, Suite 202, Pittsburgh, PA 15213-1516
RAND URL: http://www.rand.org/
To order RAND documents or to obtain additional information, contact
Distribution Services: Telephone: (310) 451-7002;
Fax: (310) 451-6915; Email: order@rand.org



Summary

Unmanned aerial vehicles (UAVs) have been used in combat opera-
tions since the mid-1900s (Office of the Secretary of Defense, 2002).
More recently, both Operations Enduring Freedom and Iraqi Free-
dom have employed UAVs for intelligence, surveillance, and recon-
naissance, as well as time-critical targeting. These successes have con-
firmed the military utility of UAVs and portend that a greater
number of such vehicles may become part of the DoD’s future force
posture. However, because of the acquisition strategy employed to
field UAVs as quickly as possible, the implications for their long-term
support needs are unclear.

The Air Force originally acquired its Predator UAV, used in
recent options, as an advanced concept technology demonstration
(ACTD). While an ACTD makes it possible for an operational capa-
bility to reach a combatant commander quickly, it raises concerns
about the mid- to long-term effects of not completing the traditional
logistics requirements determination processes. Because of the rapid
acquisition and accelerated production schedules for the current
unmanned systems, there was not enough time to complete these
processes—or to gather the data with which to do so. A method for
bridging the gap between rapid acquisition and traditional processes
for determining logistics requirements needs to be established.

This report provides the background and results of a review of
Air Force UAV and, to the extent possible, unmanned combat aerial
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vehicle (UCAV) support options.! The analysis concentrates on cur-
rent support postures and evaluates methods for improving current
postures that may also be applied to future systems. Operational
issues, such as potential employment options, are not considered in
this report unless specifically related to support requirements. This
report is meant as a review of systems that the Air Force currently
owns or is acquiring, not as a critique of what the Air Force has pur-
chased. We review the acquisition process only in terms of identifying
ways to aid future acquisitions. The Air Force Deputy Chief of Staff
for Installations and Logistics (AF/IL) sponsored this research in
coordination with the Air Force Directorate for Operational
Requirements (AF/XOR) and the Office of the Assistant Secretary of
the Air Force for Acquisitions (SAF/AQ).

After reviewing combat support postures and lessons learned
data for various current UAV systems (Global Hawk, Predator,
Pointer, Raven, FPASS, BATCAM, and UCAYV), the team looked for
commonality among vehicles, support equipment, and requirements
and examined the lessons learned on the individual programs and the
issues they faced that could assist with defining recommendations to
shape future support decisions. The team found that rapid acquisition
strategies lead to design and procurement issues and disconnects
between the requirements determination process and the acquisition
process (see pages 19-24).

Rushing advanced concept technology demonstration prototype
vehicles into production leaves no time for completing the system
development and demonstration (SDD) cycle.? SDD would allow
support concerns to be addressed prior to production of the vehicle.
Without an SDD, much of the type of data needed for determining
logistics requirements is not available (see pages 19-21).

A balance must be struck between providing a new capability
rapidly and the effects of that on long-term support of that capability.

1 At the time of this study, the UCAV was a Defense Advanced Research Projects Agency
effort, and the Navy and Air Force had just submitted new operational requirements.

2 SDD is the process formerly known as engineering and manufacturing development

(EMD).



Summary  xix

Traditional metrics normally associated with Air Force aircraft may
not accurately depict the capabilities of a UAV system. For UAVs, a
key metric in assessing the effectiveness of support and acquisition
policies is the UAV fleet’s ability to provide orbital coverage. To that
end, the RAND Corporation developed a methodology for evaluating
options for improved end-to-end combat support for UAVs (see
pages 25-29). This methodology, which may be applied to both cur-
rent and future systems, can be used to illustrate how logistics issues
can affect operational capability. For this analysis, we applied the
methodology to illustrate ways to improve UAV global support con-
cepts to improve deployment and employment of current and future
systems (see pages 29-30).

Even if the Air Force does not employ a methodology similar to
the Logistics Implications Capabilities Assessment Model, there are
several logistics support issues that the Air Force should address to
enhance future UAV development. One example is budgeting to
resolve support issues that arise during testing and evaluation. Future
systems could build funding into the program budget for addressing
test and evaluation support findings, thus improving air vehicle
design and perhaps reducing long term support costs before the air
vehicles enter full rate production (see page 37). Training issues need
to be evaluated, and an integrated training requirement needs to be
developed (see pages 41-42). Spiral development could also be
addressed before production begins. If spiral development is used in
future systems, having a plan in place to standardize the airframe
before production begins could alleviate some logistical issues, such as
maintaining multiple configurations of an air vehicle. Multiple air-
craft configurations drive multiple spare component packages and, in
the most extreme cases, may drive multiple pieces of test equipment,
all significantly increasing long-term support costs (see pages 21-23).
Additionally, a process should be initiated to ensure insights gained in
current programs will be applied to future UAV acquisitions.
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