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1 Introduction

This Executive Summary presents an overview of ani  nnovative Canada-wide university
competition to design and build a small operational satellite. The winning satellite(s) will
be launched into orbit to conduct scientific resear ch.

This document presents an overview of a Canada-wide university-level science and engineering
competition, called the Canadian Satellite Design Challenge (CSDC).

The primary objective of the Challenge is for teams of students at universities across Canada to
design and manufacture an operational small satellite, predominantly using commercially-
available “off-the-shelf” components. Once constructed, the satellites will undergo full space
environmental and launch qualification testing. One or more winning satellites will then be
selected to be launched into orbit, in order to conduct their scientific research.

The CSDC is an initiative which has been modelled on several currently-existing undergraduate
engineering design competitions, such as the Society for Automotive Engineers (SAE) Solar Car
and Super Mileage competitions, and NASA’s Space Elevator competition; however, the CSDC
is believed to be the first university satellite design competition in the world.

The CSDC will challenge university students to create new innovative satellite designs, and may
lead to advancements in the related technologies and academic disciplines which are involved.
This programme may also lead to the genesis of a new micro-satellite and related high-
technology industry from the novel designs which result. An example of this potential can be
found with Surrey Satellite Technologies Ltd. in the U.K., the world’s most successful small-
satellite company, which began in a university department.

University Engineering students have
repeatedly demonstrated an ability to
produce advanced designs and
projects in diverse domains. Using the
same dedication, academic rigour,
and ingenuity, designing and building
an operational small satellite is an
achievable goal.

The CSDC is being offered and managed by the Canadian Satellite Design Challenge
Management Society Inc., a federally-incorporated not-for-profit organisation.
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2 Objectives and Benefits

The Canadian Satellite Design Challenge has numerou s objectives which will benefit not
only the participants, but also Canadian space indu stry and related high-technology
companies, pre-university students, and the Canadia n public.

In addition to the primary objective of designing, building, testing, and launching a low-cost
operational small satellite, there are a number of additional objectives, equally as important,
which include:

to promote education, excellence, research, development, and future capability in space
activities in Canada.

to foster innovation in satellite technologies and inexpensive access to space. The satellites
which teams create may open new avenues for using low-cost, reliable new designs or
components in future space missions.

to seek new applications of technologies and space missions for the betterment of the Earth.

to create a bridge between students and Canadian space industry and related high-
technology companies, potentially leading to future collaboration or employment
opportunities.

to promote interdisciplinary teamwork in a post-secondary educational programme. Space
projects, like many scientific and engineering challenges, require team members with a
diversity of skills and expertise, and success depends on all of them contributing in a
complementary manner.

to expose the participants to the lifecycle and engineering and management processes of a
real space project, as used in many large-scale engineering projects.

to motivate and inspire pre-university students to pursue science and engineering
educations, which can lead to one of a multitude of challenging and rewarding space-related
careers or research positions.

to highlight the benefits and importance of satellites and space for Canadians. Participating
teams will be required to give public presentations on the design and mission of their
satellite.

to increase public awareness and interest in the applications of satellite missions, and the
importance of satellites and space for Canadians.

Canadian space industry and related high-tech companies will further benefit by having access
to the students who have participated in the programme. The students will have gained valuable
technical, management, and leadership experience and skills from their participation, and will be
excellent candidates to hire upon their graduation. This in turn will encourage highly-skilled new
graduates to pursue their careers in Canada.
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3 Programme Structure and Management

The Canadian Satellite Design Challenge will bring university students and faculty
together with space industry experts, to give a ric h learning environment and experience.

The CSDC has been modeled on several currently-existing undergraduate engineering design
competitions in which many Canadian universities have competed, such as the Society for
Automotive Engineers (SAE) Solar Car competition, and NASA's Space Elevator competition.

Several of the Canadian universities participating in the CSDC have placed highly in these
competitions. This is a testament to the quality of the engineering programmes available at
Canadian universities, and the ability of the students to work well in teams.

The CSDC has several added elements to enhance the academic benefit to participating
students:

The CSDC will closely follow the schedule and management process of a real space
mission project. Each team will assume the role of a Prime Contractor (and sub-
contractors) of a satellite mission, and a CSDC management team will be the Customer.

During the project teams will have to deliver several documents to the Customer, and to
give a design review in front of a panel of space mission experts. These will all
contribute to the final evaluation.

The CSDC will provide hands-on experience in spacecraft assembly, modelling,
analysis, and testing, using industry-standard facilities, practices, and software.

The CSDC has a requirement for teams to give several educational outreach presentations, to
elementary school students, secondary school students, professional groups, their university,
and the public, in order to increase their awareness of and interest in space.
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4 Programme Management

The Canadian Satellite Design Challenge will be man  aged by a team of professionals who
have extensive space mission and education experien  ce.

The CSDCMS is assuming the role of a space mission “customer,” and is responsible for the
following:

communications with all universities, companies, sponsors, and media;
defining the spacecraft requirements;

securing sufficient funding for management of the competition and launch of the winning
satellite;

conducting reviews and evaluating the teams' programmes;

securing and preparing for the use of the environmental test facility;
procuring the launch and managing the launch interface and progress; and,
providing the ground station equipment to communicate with the satellite.

Graphically, the relationship of the CSDCMS to the other programme stakeholders and
participants is illustrated below:

Donors, Sponsors, Industr
Funding Agencies y
Government & CsDC Universities
Regulatory Management |«—— &
Bodies Society Teams
v
Launch Media Component
Providers Manufacturers

Within the CSDC Management Society, a number of advisory committees will provide direction
for specific elements of the competition, such as for funding, rules and specifications, judging,
marketing and promotion, and launch procurement.

The CSDC is being initially offered as a pilot project, with the intention of being offered on a
recurring basis (ideally every two years). During the initial offering, it will be critical to closely
monitor the programme, to ensure that positive and negative aspects are recorded in order to
continuously improve the programme over subsequent offerings.
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5 Programme Schedule

The Canadian Satellite Design Challenge will take a Imost two years to complete,
beginning in January, 2011.

The approximate schedule for the CSDC is shown below. Once the requirements are released
in January, 2011, the competition will take almost two years to complete. Environmental
gualification testing will occur at the completion of the second academic year, in October, 2012.

In order to secure a low-price launch, the programme may have to wait for an appropriate
launch opportunity which can accommodate the winning CSDC satellite; in such a situation, the
launch date will be driven by the requirements of the primary launched satellite(s). Thus, it is not
possible to state with any certainty as to when the launch would occur following the selection of
the winning satellite.
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Future offerings of the CSDC will begin in September, and continue over two academic years.
The initial offering was delayed by four months to allow for additional promotion activities at
universities during the first term of the 2010-2011 academic year, as well as to potential
supporting companies in the space industry.

Canadian Satellite Design Challenge

May, 2011 Programme Overview



6 Education and Communications Outreach

The Canadian Satellite Design Challenge will offer ~ numerous opportunities to inform and
inspire younger students and the public about space missions and the benefits they
bring to Canada and the world.

As a mandatory component of participation in the CSDC, student teams are required to give a
number of public presentations about space, space science and engineering, or space
applications. The presentations will be given at their universities, to schools, at space-related
companies or programme sponsors, and to the general public, and are intended to:

motivate and inspire pre-university students to pursue science and engineering educations,
which can lead to one of a multitude of challenging and rewarding space-related careers or
research positions.

increase public awareness and interest in the applications of satellite missions, and the
importance and benefits they provide to Canadians.

The CSDC Management Society will also direct efforts towards establishing contacts with the
media, who may be interested in following the progress of the Challenge and its participating
teams. Individual teams are also encouraged to establish their own local media contacts.

As permits, the CSDC Management Society will also identify the most beneficial conferences to
attend within the small-satellite and space education communities - such as the Canadian
Aeronautics and Space Institute (CASI) bi-annual Canadian Space Conference (ASTRO), Utah
State University’'s annual Small Satellite Conference, or the annual International Astronautical
Congress conference - in order to promote the objectives of the CSDC, and share results of its
progress with any other interested groups.

The CSDC includes a public education outreach requi ~ rement for participating teams.
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7 Status and Contact Information

The Canadian Satellite Design Challenge has receive d industry and university support
from across the country, and is preparing for the p rogramme to begin in January, 2011.

The mission requirements for the Canadian Satellite Design Challenge were released to the
following participating universities in January, 2011

Carleton University (Ottawa, ON)

Concordia University (Montreal, QC)

Dalhousie University (Halifax, NS)

Queen's University (Kingston, ON)

Royal Military College of Canada (Kingston, ON)
The University of Alberta (Edmonton, AB)

The University of British Columbia (Vancouver, BC)
The University of Manitoba (Winnipeg, MB)

The University of Saskatchewan (Saskatoon, SK)
The University of Waterloo (Waterloo, ON)

The University of Victoria (Victoria, BC)

York University (Toronto, ON)

At the end of April, 2011, each of the teams submitted their first required document, the
Programme Management Plan, which outlined the structure of their teams, the focus of their
missions, and how their teams would be managed. The participating universities have begun to
solicit industry support, as advisors and sponsors, or to provide hardware or other in-kind
services.

The CSDC Management Society is now preparing for two significant events:
the Solar Panel Workshop, which is planned to be held in the cleanroom facilities Neptec
Design Group Ltd., in Kanata Ontario; and,
the Critical Design Review (CDR) presentations, which is planned to be held at the
David Florida Laboratory, in Ottawa, Ontario.

For further information on the Canadian Satellite Design Competition, please contact:
Larry Reeves
Geocentrix Technologies Ltd.,
5050 Elgin St.,
Vancouver, B.C. V5W 3J6
Ph: 778-988-6343
e-mail: CSDC@Geocentrix.ca

Or visit the CSDC web-site at: www.geocentrix.ca/CSDC
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