Brumbaugh K., et al. (2013): JoSS, Vol. 2, No. 1, pp. 147-160
(Peer-reviewed Article available at www.jossonline.com)

Sy

Ll SATELL

www.JoSSonline.com

www.DeepakPublishing.com

Application of Risk Management to
University CubeSat Missions

Katharine M. Brumbaugh and E. Glenn Lightsey

Department of Aerospace Engineering and Engineering Mechanics
The University of Texas at Austin, Austin, TX, USA

Abstract

Risk management is a crucial step for any spacecraft design, to ensure system functionality and mission suc-
cess. Unfortunately, risk management plans are typically high level descriptions of risk philosophies, or are too de-
tailed for use on a student-built or otherwise low-budget spacecraft design. This article outlines a risk management
plan for CubeSats by following standard industry methods of identifying risks, determining mitigation techniques,
and tracking the risk progression between design milestones. The paper demonstrates the application of a level-
appropriate, detailed risk analysis and each step of the risk management plan to a 3-unit CubeSat built by a student

team at the University of Texas at Austin.

1. Introduction

According to the NASA Risk Management Proce-
dural Requirements, “risk is the potential for perfor-
mance shortfalls, which may be realized in the future
with respect to achieving explicitly established and
stated performance requirements” (NASA, 2008).
These potential pitfalls range from lack of the needed
institutional support for the mission, to the areas of
safety, technical, cost and schedule of the project itself.
Based on these guiding statements, risk management
is the process of risk identification, analysis, mitigation
planning, and tracking of the root cause of problems
and their ultimate consequences. Risk management

plans make the mission more successful by identify-
ing potential failures early, and planning methods to
circumvent any issues. However, to date, risk manage-
ment plans have typically only been used for larger,
more expensive, satellites, and have rarely been applied
to satellites with a mass of less than 10 kg, known as
nano-satellites. These larger-scale risk management
plans need to be adapted to the smaller platforms of
pico- and nano-satellites, which are of increasing in-
terest to the aerospace industy. A new set of practices
is needed that is appropriate to the schedule, budget,
and risk tolerance of this new class of satellites. Defin-
ing a method for applying risk management to nano-
and pico-satellite projects will result in more informed
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