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The following is a preliminary competition guideline of the rules, regulations, and guidelines for a rocket competition to be hosted by the Students for the Exploration and Development of Space (SEDS) in 2008. 

This document is intended for initial team planning and design. All constructive comments, suggestions, questions, and requests for more information should be directed to Joshua Nelson at: projects@seds.org
. 
Summary of competition: 
Undergraduate and Graduate students are challenged to build a system capable of lifting a rocket to an altitude in excess of 75,000 feet via helium balloons. At or above this altitude the students must then successfully launch their rocket to an altitude at least 10,000 feet above the launch altitude. 

While there are dozens of amateur rocket competitions for college students across the globe, these competitions are exclusively ground based competitions that vary engine styles and height goals, but do not present the students with any truly unique experiences.
SEDS understands that students are only truly at their peak when they are exploring the unknown. This competition presents students with a method of rocket launch and system integration that has seldom been implemented successfully. By having students design a system for this relatively unexplored method of rocket launch SEDS hopes to inspire students to push beyond what is ‘comfortable’ and to develop true innovations during their careers. 
Competition Guidelines: 

System requirements: 
· Rocket requirements: 

· At an altitude greater than 75,000 feet above ground level, the rocket must launch upon receipt of a command from a ground operator.   

· The rocket must ascend to at least 10,000 feet above its launch altitude.
· Either the rocker or platform must contain a failsafe system that checks to ensure the rocket / platform is within a certain tolerance of level (TBA) when the launch command is received.

· Communication requirements: 

· The rocket or balloon platform (if any) must record a video of the rockets’ launch and either store this video onboard or transmit it live to the ground.  

· Both the rocket and any associated balloon platform must maintain a communication downlink with the ground. This communication must include: 

i. Current position and altitude
ii. System orientation

iii. Deployment status of recovery systems

iv. Launch status of rocket (did it launch successfully?)
· If communication is lost with the ground during the balloon portion of its ascent for longer than a given tolerance (TBA), the system must automatically terminate its ascent and deploy its recovery system(s). 
· Platform requirements: 

· If a sizeable platform is used to launch the rocket, it must terminate its ascent after launching the rocket.  

· If a sizeable platform is used to launch the rocket, it may use experimental landing mechanisms (such as leaking the air from the balloons slowly over time), but must also contain a redundant parachute landing system. 

· Descent: 
· Velocity of the rocket must not exceed 5 meters per second within 1 kilometer of the ground. This must be proven through the rocket telemetry. 
· Descent rate of the balloon platform (if any) must not exceed 5 meters per second within 1 kilometer of the ground.  
· Descent rate of any discarded components (such as balloons) must not exceed 5 meters per second within 1 kilometer of the ground. 

· Impact velocity of any component of the system must not exceed 5 meters per second. 

Prizes: 

· SEDS-USA is aiming at a $5,000.00 (USD) grand prize, and one or more $1,000.00 runner up prizes. The exact final prize purse will be announced in the coming months upon confirmation from sponsors.  
· If more than one team exceeds the competition guidelines, the team with the highest net altitude from both their rocket and balloon flights will be awarded the prize. 
· If no team exceeds the competition guidelines, the prize purse will be carried over to the next competition date. 
Date of competition: 
· The competition is currently scheduled for the week of the 2008 X PRIZE Cup in the area of Las Cruces, NM. 
· The competition date may be changed if: 
i. Less than 3 teams submit Letters of Intent (LOI) by 120 days before the competition.
ii. No teams have completed both a full duration rocket firing or aborted landing demonstration by 30 days out from the competition. 
iii. Less than 3 teams have completed all competition paperwork by 30 days out from the competition. 
iv. Factors outside the control of SEDS-USA force a location change. 
Governmental Rules and Regulations: 
· Students must abide by all FAA regulations for both unmanned free balloons and unmanned rockets. This includes (but is not limited to):

· During the rocket portion of the flight, the students’ rocket must comply with the definition of an amateur rocket as dictated by FAA CFR 401.5: 

· Powered by a motor or motors having a total impulse of 200,000 pound-seconds or less.
· Powered by a motor or motors having a total burning or operating time of less than 15 seconds.

· Having a ballistic coefficient (gross weight in pounds divided by frontal area of rocket in inches) of less than 12 pounds per square inch. 
· During the balloon portion of the ascent the rocket must comply with FAA CFR 101.35 which states: 

· The balloon must be equipped with at least 2 payload cut down systems or devices that operate independently of each other

· At least 2 methods, systems, devices, or combinations thereof, that function independently of each other, are employed for terminating the flight of the balloon envelope.

· The balloon envelope is equipped with a radar reflective device or material that will present an echo to surface radar operating in the 200 MHz to 2700 MHz frequency range. 

· If the balloon is equipped with a trailing antenna, it must not require more than 50 lbs of force to break it at any point, or be quipped with colored pennants or streamers at 50 foot intervals and visible for at least one mile. 

· The balloon cannot be equipped with a suspension device more than 50 feet along, unless the suspension device is either a highly conspicuously colored open parachute, or is colored in alternate bands of highly conspicuous colors,  or has colored pennants or streamers attached which are visible for at least one mile. 
· Students must abide by all FCC regulations pertinent to communication with and operation of their rocket and any associated platform. 
· Students must obtain any licenses or permits necessary for the possession and transport of their rocket motors / engines. Most rocket motors and engines are classified as explosives and require special permits or waivers for transportation. SEDS is not liable for any fines, fees, imprisonment, losses, or damages resulting from improper licensing of entrants vehicles. 
· The operation of the student platform / rocket may not pose any threat to the environment, property, or bystanders on the ground. 

Education requirements: 
Either the rocket or the balloon platform (if any) must carry a small payload built by local middle or high school students in conjunction with the SEDS chapter. This payload should be able to at minimum: 
· Take images at a set interval throughout the flight (Students may replace this requirement with a video of the flight. If this video contains footage of the rockets launch, it can count for the general video requirement.) 
· Be powered and controlled independently of the main rocket. There is no transmission or remote activation requirement for the student payload, it can simply be switched on shortly before flight, or set on a timer. 
· Measure the atmospheric temperature and pressure throughout the flight. 
· Store the images, temperature, and pressure data onboard the payload for later recovery. 
· It is highly desirable that the middle/high school students are responsible for preparing, activating, and retrieving their payload as well as retrieving their data from the payload. 

Pre-Launch requirements: 
· Students must submit a Letter of Intent by February 1st 2008. Requirements of this document will be posted on the SEDS website www.seds.org 

· Students must submit a detailed report on their vehicle 180 days out from the competition. Exact contents of this report are TBA. 
· The rocket engine(s) must have been tested successfully for the full flight duration 60 days prior to the competition.  

· Students must have successfully demonstrated the ability of their system to land safely in both normal and aborted mode. Aborted mode refers to a landing if the rocket launch has been aborted during some portion of the balloon flight. This must be demonstrated by 60 days before the competition.
· Each team will be required to attend several conference calls / status reviews and at least 1 in person pre-flight meeting leading up to the competition. The in person meeting will take place a day or two before the competition date, the conference calls are TBA. 
Rule modifications / Competition review: 
· The last large edit to the competition rules will take place during the Space Vision 2007 conference at MIT. At this conference there will be an open discussion forum on the competition rules and guidelines, after which a final draft will be published. 
· SEDS reserves the right to make large modifications and edits to the competition guidelines up to 30 days before the competition with prior consent from the teams. After the Space Vision 2007 conference, changes to the competition rules must be approved by a 2/3 majority of competitors.
· In order to be a competitor, a team must have submitted a letter of intent (LOI) via e-mail to the Director of National Projects. 
Miscellaneous rules and regulations: 

· Entries may be submitted by any college level student groups containing either undergraduate or graduate students, including but not limited to SEDS chapters.  

· Entrants are highly encouraged from SEDS chapters, but entrants are not required to be SEDS chapters. 

· The Judging / safety panel will likely include: 

b. 1 representative of the FAA

c. 1 advisor from the US Air Force
d. 1 representative from the private spaceflight community

e. 1 representative from the University of Arizona
Waiver: This set of competition rules is intended as a preliminary set of guidelines for competing chapters to begin planning and designing their vehicles on. Changes are possible between now and the Space Vision 2007 meeting. 
