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Questions and Answers about the Operations and Rules

New Qs&As will be appended to this list regularly during the Cube Quest.  Be sure to check the latest copy.
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Q1: Rule 2.F:  How many different expenditure values are to be reported each month (clarify what expenses to report)?

A1:  Teams are to provide a monthly written report of two values:  one, a total expenditures for that month; and two, the total of all expenditures cumulatively since the date of their notice of intent to compete.
For reference:
Rule 2.F: Reporting - On a monthly basis, Competitor Teams agree to provide NASA with a written total (a single amount) of the following: Competitor Team's incremental and cumulative financial, property (capital), personnel, and any other investments, and/or expenditures (direct or in-kind) made to conduct any and all activities related to or required by participation of the Competitor Team in the Challenge. NASA will not make this information public except in aggregate form for all Competitor Teams competing in the Challenge.

Q2:  What sort of satellite sleep mode or off mode during launch? When are we allowed to turn it on?

A2:  According to the Space Launch System Secondary Payload User's Guide (SPUG), paragraph 5.1.4, Electromagnetic Interference:
"The secondary payloads are passive during integration with the SLS vehicle and during launch and ascent. The secondary payload will delay any signal transmission for 15 seconds after deployment. Therefore, no radiated RF emissions by the integrated secondary payload / deployer unit on the vehicle are expected.”

SPUG paragraph 6.6, Radiated Emissions:
“Electronic emissions from secondary payloads are controlled by requiring the secondary payload to remain powered off until deployment. The secondary payload can transmit a signal no earlier than 15 seconds after deploying. The secondary payload must also demonstrate that the payload is not susceptible to the electronic emission environment and will not result in inadvertent operation of payload functions. To prevent radiated RF emissions on the vehicle, the secondary payload must have one RF inhibit for power output that is less than 1.5W and two RF inhibits for power output equal to or greater than 1.5W.”

Q3:  Rule 3:  Is there a rubric or list of expectations for the Mission Concept Registration Data Package that is due 60 days after registration? Are you expecting a series of trade studies, or a specifically formatted document with various sections?

A3:  No, there is no specific format for the required content.
NOTE: Cube Quest anticipates adding some explanatory text to Rule 3 in the next edition of the Operations and Rules document.
That new text will be similar to this elaboration of Rule 3:
The Mission Concept Registration Data Package can contain such information as:  which Derbies (Lunar, Deep Space, or both) does the Team plan to compete in? Will the team compete for an EM-1 launch?  What ground stations are planned for use?  What propulsion technology?  What communications subsystem?  How will the CubeSat be controlled, navigate, achieve orbit, steer solar arrays or antennas or other directional mechanisms?  What moving parts are there?  Please include information that will give Judges insight into your Mission.

Q4:  If my team members are also registered in another, second team, so that we can participate in both the Lunar and Deep Space Derbies, can we submit similar works tailored to each derby? Or are they expected to be significantly different?

A4:  Each team must have a unique Team Leader.  There are no other constraints regarding similarities, or differences, between Team designs and concepts.  Single CubeSats could, in principle, compete in both Derbies (a second CubeSat is not required).  CubeSats designs will be judged in accordance with the respective criteria of Lunar Derby and Deep Space Derby, shown in the Judge’s Score Card.

Q5:  Do reaction wheels count as “mechanisms” under the ‘Actuators and Mechanisms’ category of the Judge’s Scorecard Input for Longevity tab?

A5:  Yes.  In the Judge’s Scorecard input for Longevity tab, describe plans for ensuring sufficient life expectancy for any moving parts or items that have finite life.

Q6: Where or when can I find the CubeQuest summit participant list? Better yet, a list of all entities looking to form teams, if it exists.

A6:  Cube Quest Summit participant list is now posted on a page referenced by www.nasa.gov/cubequest/details

Q7: Slide 9 from ‘secondary_payloads_overview’ presentation: when are CubeSats deployed and we get control of our CubeSat?  This slide presents a deployment window of 10 days (re: 6b. 2nd payload deployment –start), implying the deployment of CubeSats could be during this 10 day window. We are, however, working with the assumption that the cubesat would be released with the states provided in the ‘SLS Secondary Payload Trajectory’ document. Which is correct?

A7:  The "SLS Secondary Payload Trajectory" document currently posted on the Cube Quest web site is obsolete.  Sorry, and it will be removed and updated later.
CubeSat operators will negotiate with SLS to determine the actual deployment date and time within the 10 day allowable window.  Final deployment sequence depends on satisfying a range of different payload trajectory requests.

More from SLS: 
Revised trajectory state vector will be forthcoming; however, the final trajectory state vector will not be made final until a few weeks before launch. 
Individual Secondary Payload state vectors are not monitored real-time.  State vectors will be disclosed after deployment but the time frame has yet to be determined. The ICPS will take one of three paths to the moon – a 3 day, 6 day, or 8 day trajectory.  The day of launch and moon position will determine which trajectory will be utilized.   First opportunity for deployment will be between 26,000 and 27,000 km out.  The ICPS will have a deployment range capability of 10 days, meaning the sequencer will be able to deploy payloads over a 10 day window.

Q8:  What is a "Preliminary Frequency Allocation Package", as referred to in Rule 3?

A8:  The “Preliminary Frequency Allocation Package” should include, as a minimum, the following information:

1)  Planned frequency band(s) for satellite command and control, navigation, and high-speed telemetry
2)  Planned date(s) for filing for FCC ELA or STA license(s) (needed before transmitter operations)
3)  Planned number and location(s) of ground stations
4)  Name of owner/operator of planned ground station(s)
5)  Planned transmitter power, modulation method, and coding (if known at this time)
6)  Planned operational scenarios (overview and summary of command and control concepts, number of transmissions per day/week, etc)

We realize these data can change as mission designs evolve; we're looking for your initial snapshot (for our planning purposes).  Then at a later date but before ground station transmissions testing and before satellite transmitter testing, we will ask for a copy of the FCC ELA or STA license application filing.

Q9:  Is there a tumbling estimate from SLS?
A9:  Not precisely. 
The SLS team plan a 1 rpm (6°/sec) roll of the ICPS for thermal control for the payload, at the end of the ICPS disposal maneuver.  The ICPS control for all angular movement tolerance (including roll) is < 0.05°/sec (roll/pitch/yaw).  This will be the initial conditions at the end of ICPS disposal maneuver.
The ICPS will not be tumbling initially, at the time of payload deployment.  But at some point in time (days/weeks/months) later the 1 rpm roll will translate into an overall tumble for ICPS.  But our intention is to deploy payloads from a fairly stable platform.
There should be very little to no tipoff of the payload coming out of the dispenser.  The selected dispenser (Planetary Systems Corp. 6U) uses a "rail" system for securing and guiding a payload out of the dispenser.  Rollers can be added to further reduce potential tipoff effects.  We have accounted for the 1 rpm ICPS roll in the tipoff concern.

Q10:  Is there an error in the NASA SPUG specified 6U CubeSat dimensions of 239.0 x 366.0 x 113.0 mm?  The SPUG provides a link to the Planetary Systems Launcher as the dispenser for the competition. The  Planetary Systems Launcher document states that it supports a payload size of 239.0 x 366.0 x 116.0 mm. Is there an error?

A10:  The maximum internal dimensions should be 239 X 366 X 116 mm.  It was a typo in the SPUG document, and will be corrected.

Q11.A:  Will the SLS allow a CubeSat that uses a mono-propellant propulsion system based on hydrazine or AF-M315E?

A11.A:  The short answer is hydrazine will probably not be allowed on the vehicle in a cubesat.  There are numerous safety issues to ground crew and the vehicle since the cubesat is isolated the way it is in the MSA (part of the vehicle).  AF-M315E “Green Propellant” may have a chance of flying.  Currently one of the NASA cubesats is investigating the possibilities.  From my view point there is a fair chance a “green propellant” made be allowed.  NASA has been very interested in “green propellants” in the last several years.  The real question will be, how comfortably you can make the safety panel feel with the system you propose.  The safety panel is made of engineers & managers who have worked large solids, cryo propellants, and hydrazine systems on large vehicles.  Cubesats and “green propellants” are something new to them.  As a suggestion, if you go forward with the “green propellant” system I would have something else in my back pocket, just in case.

Q11:B  What sort of safety checks or additional documentation will be required to fly mono-propellant propulsion systems?

A11.B:  Baring N2H4 and any of its siblings you will need to provide as much physical property information on the “green propellant” as possible.  Don’t assume the PSRP (Payload Safety Review Panel) is familiar w/or has direct access to the data, unless you provided it.  Key property issues will be (but not all) thermal & vibration stability, life stability (does it degrade w/time) materials compatibility & incompatibility (if it would leak out will it corrode or react w/anything in the area, cubesat or vehicle), volatility, method of reaction/ignition, toxicity, method of monitoring for a leak, proposed levels of containment, method(s) of isolation prior to mission start, thermal expansion properties, etc.  Depending on the info you provide on the “green propellant” there may be further scrutiny on other parts of the cubesat systems (i.e. grounding/bond philosophy, system/software controls, etc.).

Q12.A:  Will the SLS allow a CubeSat to carry a small amount (grams, not kilograms) of radioactive material for a nuclear-thermal propulsion system assuming that the material is completely shielded (zero external Alpha, Beta or Gamma emissions from the CubeSat) and the total passive thermal output from the CubeSat is limited to a reasonable value?

A12.A:  Yes, small amounts of radioactive materials can be considered for a cubesat.  Be careful of making statements like your zero emissions statement, they can trap you further into the process.  If you can show it you might want to say you can shield to the level of normal background readings.  As far as thermal output, standard NASA human safety criteria is that a touchable surface does not exceed 113°F (in cubesat case this would be for ground crew handling of the dispenser w/cubesat inside).

Q12.B:  What sort of safety checks or additional documentation will be required to fly radioactive materials?  The SPUG lists a review board we would have to contact, but there are no details on the general approval process we would have to go through.

A12.B:  First of all I would suggest if you are strongly considering flying a radioactive source you need to send the Centennial Challenge team the following; type of radioactive material and isotope identifier, half-life, physical amount to be flown, source emission (alpha/beta/gamma), next two daughter isotopes in the decay process, proposed shielding, and proposed reaction control method.  I would do this as soon as possible and be specific.  If there is more than one specific source material I would send info on your top two or three selections, noting your selection preference.  The Centennial Challenge team will send us the info and we will approach the PSRP and KSC to determine the likelihood and conditions for allowing the material to be flown.  Even though radioactive materials have flown on spacecraft in the past, each time it is handled as a unique case.  Being that EM-1 will be the first flight of the SLS vehicle, extra special attention will be made on such topics as radioactive materials.

Q12.C:  What qualifies as a “major” radioactive source that would require approval by the Interagency Nuclear Safety Review Panel?  What are the licensing requirements for KSC?  (All this comes from Section 6 of the SPUG.).

A12.C:  Once you provide the needed information, noted in answer A12.B, we will discuss with KSC to determine what the thresholds are for determining a “major” radioactive source and who/how they need to be contacted.  Again, on this subject of radioactive materials, it has to be handled separately on a case by case basis.  One other thing to keep in mind, depending on source type and amount, along w/shielding you may have to provide structural containment to safe guard the material from being scattered due to a mishap with the vehicle.  This is a condition that government RTGs must meet, which makes them quite large & heavy.

Q13:  What is the review/waiver process that will be required for propellant or blow-down tanks that meet the criteria of being pressure vessels (either through pressure, internal energy, or pressure+hazardous materials)?

A13:  Depending on the criteria that caused the item to be deemed pressure vessel (energy storage/pressure level/content toxicity) you will need to provide structural analysis and finally pressure testing data on the vessel.  If the vessel is a Commercial-Off-The-Shelf (COTS) item the vendor certification data will probably be sufficient as long as you stay within the products design parameters.  If the vessel is of a new design you’ll need to have several with some being tested to destruction through yield and burst tests.  You also have to show a vessel leaks before rupture (doesn’t become a bomb).  And you may have to add safety features into a pressure system (relief valves, burst discs, active monitoring, etc.) which is all dependent on what your system is and how you have it designed.  You will have to present your plans to the PSRP for how you’re going to qualify a pressure vessel at Phase II.  At Phase III you will have to present your data showing test conditions and results.  Don’t forget, in many cases the “pressure” issue doesn’t stop w/the vessel but also continues to other components which must meet similar requirements.

Q14:  May foreign nationals compete in Cube Quest Challenge?

A14:  The following is derived from Rule 1.A and 1.B. and the definitions given in Seciton 1.1 of the Operations and Rules document:
For the Cube Quest Challenge, a “Competitor Team” is comprised of one or more Team Members.  A Team Member can be an individual or an entity.  If a team member is an individual, the individual has to be a citizen or permanent resident of the United States.  If the team member is an entity, the entity must be a U.S. entity (a privately or publically owned company, corporation, college or university incorporated in or chartered in the United States, with its principal place of business in the United States).  Foreign nationals may own up to 49% of an otherwise eligible U.S. entity.  Foreign nationals may only participate as owners, employees or students of an otherwise eligible U.S. entity.
Each Competitor Team must designate a Team Leader, who must be a U.S. citizen or permanent resident of the United States.  Only eligible Team Leaders of eligible Competitor Teams are eligible to win prizes per the rules.  Ineligible individuals and entities may participate in Cube Quest events, but are not eligible for any prizes.

Q15:  Is it possible to relax the 1 mm/s accuracy requirement, as shown in the Required Navigation Artifacts for Authenticating Claimed Communication Distances and Verifying Achievement and Maintenance of Lunar Orbit document, to some lower value?  Considering the wide range of allowable orbit parameters specified in the rules for winning the Lunar Derby, and the distances for winning the Deep Space Derby, what is the driver for 1 mm/s?  (This requirement could have significant impacts on required link margins, duration of ground station tracking times and support costs.)
A15:  Yes, the 1 mm/s velocity accuracy requirement could be lowered, after further discussion with the Cube Quest Administration.   The final accuracy allowed must be sufficient to enforce the Lunar and Deep Space Derby rules, to verify the claimed accomplishments by teams and to conduct a fair competition.

Q16:  How do I dispose of my CubeSat at the end of the Lunar Derby?
A16:  Satellites can de-orbit the moon by leaving lunar orbit into heliocentric trajectory, of by impacting the moon.  In the latter case, a written preliminary End of Mission Plan that states how the impact is planned, and that lists the materials and organics on board the satellite, must be submitted.

Q17:  How does NASA intend to do Monte Carlo tests in GMAT when our control logic is outside of GMAT? We found GMAT to be unstable (i.e. crashes often with divide-by-zero errors) when trying to target our lunar orbit, so we created navigation logic external to GMAT. As such any GMAT script we create can only have exact timing and directions and does not interactively compute a burn plan as NASA alters initial conditions for Monte Carlo testing.

For that matter, when submitting GMAT or STK scripts that show a Cube Quest mission, are those scripts permitted to contain targeting commands that alter the burn plan? If so, are the teams then obligated to show how the same targeting logic will be replicated during the mission? To be specific, if a team delivers a script that adjusts for the Monte Carlo test conditions, does their score then go down if they fail to clearly state how GMAT or STK logic will be replicated during the mission?

A17:  Revised Answer:  An assessment of non-deterministic delta-V is needed in order to account for orbit determination and maneuver execution errors (see Ground Tournament workbook document for requirements).

For this task, teams can use scripts that implement methods to compute statistical results. Scripts do not necessarily need to be directly related to software such as STK or GMAT. As long as the methodology is validated and properly explained and the solutions comply with the requirements, teams will receive a score under the same guidelines.
What is needed is the nominal trajectory, expressed as an ephemeris which includes epoch, position and velocity state vectors. We prefer Spice files, which can be referred to http://naif.jpl.nasa.gov/naif/data.html. Additionally, a table with all the dV maneuvers and burns with their associated directions should be supplied.

Q18: If we indicate that we are only competing in GT1 for say, a single prize in the competition, Lunar Orbit, but later decide in GT2 or other competitions to go for more prizes (such as, say, Lunar Derby Best Burst Rate), is there any issue?

A18:  Teams list the Prizes they will attempt to win during in-space competition (Deep Space Derby and/or Lunar Derby), in their Mission Concept Registration Data Package (MCRDP), due 30 days prior to each Ground Tournament.  Teams can update the data they submit in their MCRDP, including their list of planned Prize attempts, between each GT, up to 30 days before any GT, until GT-4.

Q19:  The DAS tool will not allow you to enter any orbit outside of around 100,000 km.  At the Summit, we came away with an understanding that this was the tool, and that the assessment was required. Our only concern is how to meet the Challenge requirements, without there being a provided tool or procedure in place. Can you provide clarification?

A19. The NASA Chief Scientist for Orbital Debris is preparing additional guidance for limiting orbital debris of CubeSats in lunar orbit.  The guidance will be included in the next update to NASA standard NASA-STD-8719.14.  

Q20.  My team would use a propellantless solar sail.   What should be submitted for the Ground Tournament Workbook Trajectory and Propulsion Evaluations, since the current version is written for systems using chemical or electric propellant?   A solar sail team would have to provide inputs different than ∂V margin, Isp, total impulse, etc. 

Low thrust trajectories require more delta V than optimum impulsive transfers, and sails have a dominant radial component of thrust which wastes delta V further, so comparing the "delta V margin" of a sail with other teams to estimate relative likelihood of achieving orbit or distance would be apples-to-oranges.   The salient description of performance for a solar sail is characteristic acceleration.   I propose to provide the judges with two trajectories:  1) the nominal trajectory based on estimated characteristic acceleration, and 2) a degraded trajectory based on the minimum characteristic acceleration to achieve lunar orbit, then escape from it and achieve 4M km within the competition period.   The difference between these two accelerations would be the margin, roughly comparable (as a percentage) to the delta V margins of other teams.

A20.  Teams planning to use solar sails should provide 1) the nominal trajectory based on estimated characteristic acceleration, and 2) a degraded trajectory based on the minimum characteristic acceleration to achieve their planned objectives.   The difference between these two accelerations would be the margin, roughly comparable (as a percentage) to the delta V margins of other teams.

Teams planning to use solar sails should also generate and provide tables with the following data, at time intervals of every five minutes:
	- position
	- velocity
	- thrust vector

Q21.  In the updated Judges Workbook, there appears to be an error?
On Team Submittals Checklist, the item "Hardware Design" references "Mission Concept Registration Data Package Sect 2.3 CubeSat Architecture, and IDRD". In the MCRDP, Section 2.3 is actually "Conceptual Method of Cubesat Disposal", not "CubeSat Architecture". Where is the "Hardware Design" submittal defined?

A21. Yes, that is an error. The Team Submittals Checklist item “Hardware Design” should reference “MCDP Section 2.2, Conceptual Mission Design - CubeSat architecture description, and IDRD”.

Q22.  There are discrepancies between the SPUG, IDRD, and Planetary Systems Launcher dispenser literature.  Can you give us a clarification?
 
A22.  The total mass of the CubeSat, dispenser, and any vibration isolation or thermal protection cannot exceed 60 lbs.  The CubeSat is limited to a maximum of 14 kg (30.8 lbs).  This is the limit of the dispenser capability.  The dispenser is ~10 lbs which leaves 18.2 lbs for vibration isolation and thermal protection (should Teams choose to include those).  

Q23. There are three documents that control Mission Concept Registration Data Package (MCRDP)
 	1) mission_concept_data_package_f_28may15
2) Operations and Rules Rev B
3) cubequest_challenge_communications_rules-20141218
 
What is the best definition of the MCRDP content and formatting requirements?
The first is the most detailed about content as well as the newest.  But it says little about the format. The second, while it does have control and says some, it largely defers to the later documents. 

A23.  The current version of the Mission Concept Registration Data Package, mission_concept_data_package_f_28may15, is the defining document, and the Operations and Rules Rev B points to it.

The cubequest_challenge_communications_rules-20141218 tells how to do the communications metrics in space, but the section titled Mission Concept Registration Package is now obsolete and should be ignored.  Its next revision will point to the Mission Concept Data Package, mission_concept_data_package_f_28may15,  instead.

Formats for the Mission Concept Registration Data Package are up to the teams, in whatever format best transmits their data for each element of the MCRDP.

Q24.  Who is the Point of Contact for the Safety Payload Engineer? 

A24. SLS Secondary Payloads Integration Manager George Norris <george.norris-1@nasa.gov> and SLS Secondary Payloads Engineer Scott Spearing <scott.f.spearing@nasa.gov>.  Please do keep the Cube Quest Challenge Administrators Jim Cockrell and Kay Twitchell in the loop on discussions by cc’ing ARC-CubeQuestChallenge@mail.nasa.gov.

Q25.  What is the deliverable document we will be judged on for GT1? 

A25.  For GT-1, there are several required submittals due midnight, July 3. 
 
Teams should submit (or have already submitted) their "Notice of Intention to Compete" and their Registration Data Package, defined in Rules 1.F, 2.B and Sect. 5.3 of the Cube Quest Challenge  Operations and Rules Document, Rev B.

Teams are also required to submit, within 60 days of acceptance of their registration, all the information specified in the Mission Concept Registration Data Package, Mission Concept Registration Data Package - May 28, 2015 (MCRDP).  The MCRDP content may be updated at any time up until 30 days prior to the Ground Tournament (July 3 midnight for GT-1).  Teams are advised to include version control numbers in the MCRDP file name, or other configuration management scheme, so Cube Quest judges know they are using the final version submitted.

What's more, teams are required to submit data specified in the Team Submittals Checklist table of the Ground Tournament Submittal Reuqirements and Standardized Judging Criteria (a.k.a. “Ground Tournament Workbook”). 

Q26.  On the judge's score card, there are several entries that begin with GT2. If we've made progress on these for GT1, will we receive a score for these items?

A26.  No.

THE FOLLOWING QUESTIONS, NUMBERS Q27 THROUGH Q45, WERE CAPTURED DURING THE JUNE 11, 2015 SLS IDRD COMPLIANCE TOWN HALL TELECON.

Q27.  What are the safety provisions for pressurized gases? What number of inhibits are you looking for with regard to discharge of cold gas?

A27.  No clear-cut answer. There are analogies from other spacecraft. Things that play into this are: What kind of a cold gas it is? What pressures are you dealing with? What is it being used for, station keeping, or delta V to the vehicle to move it around? When do you plan on activating it? This information may be emailed to Scott for consideration. If anyone is considering using hydrazine, please reconsider as the vehicle is not equipped to handle hydrazine. Cannot actively monitor payloads when they’re inside the vehicle. There is no direct vent for hydrazine.

Q28.  In terms of criteria that could be imposed for testing and analysis, there is testing and analysis which constitute the operational regime of the system as its intended to work, and reasonable failure modes. Then there is effectively testing to the extreme, total system failure and you’re locked into the release mechanism and you can’t / won’t release. Will we have to prove that we will forever be inert?  Is there some boundary that’s going to be put on the operational regime that we’ll need to cope with?

A28.  As far as time duration, you must remain inert until deployment. Then once you’re deployed, for the first 15 seconds you can internally activate, but you can’t start transmitting or start using propulsion systems, or things like that. We want to make sure that you clear the vehicle. After that, we’ve taken off most any kind of restraint. There is an activity and questions are coming back where Orion is concerned about having payloads out in the solar system with them. This will take a long time to work and we may be coming back at times and asking for information to help us out in dealing with this. Right now you have to show that you’re safe up through dispensing plus 15 seconds. After that you’re beyond our sphere of influence.

Q29.  Big concern is operational regime of cold gas capability. Within certain temperatures and pressures things behave one way, but if you go too far outside of those realms things can behave in a different way. If you have to go through and ensure that for all time that there will be no change in behavior for the maximum temperature that could possibly occur, or the minimum temperature that could possibly occur, that forces a different level of design constraint than living within some reasonable operational regime with a defined factor of safety.   

A29.  For a cold gas propulsion system you’ll have do your analysis with the hottest possible conditions that we’ve given you to show that your pressure vessel will contain itself. 
Q30.  We realize that we need to use legacy batteries while connected to the charging system. If we have other batteries on the craft that are not connected, that are isolated from the charging system, would that be a ‘no-go’ at that point?

A30.  No, but you will have to show that that battery itself is flight qualify-able. You will also have to show that your payload is not active because of that battery while you’re being stored inside the dispenser before deployment.

Q31.  Will the isolated batteries need to be identified as a hazard?

A31.  Yes, because they are energy storage devices. That will be something that the safety panel will want to see – how you’re going to isolate it from your payload when you’re being stowed in the dispenser. They will want to know some basic battery chemistry, what history this type of battery has. They will want to know if this battery is safe or if it has a shelf life and after awhile becomes unstable.

Q32.  You said that we aren’t allowed to use hydrazine, but what about hydroxylammonium nitrate?

A32.  That would be very challenging to get past the safety panel.

Q33.  I think this is the first time I’ve seen that only the top 5 will go passed the safety review, but that doesn’t seem that that should be a process of elimination. If you don’t make it into the top 5 in the GT-1, you’ll never get on SLS. I’m trying to figure how that works. If you’re in the top 5 in the second one, but not the first one, how does that work?

A33.  This is a new program in the way that its being run so not all the details have been ironed out yet. But, your Phase 0 and Phase 1s are simple things to work through. Lets say you’re 6 or 7 in GT-1, you’re not in the top 5, but in GT-2 you’re in the top 5. What we would do is go to the safety panel once we know you’re in the top 5 to let them know that we have a contender that wasn’t in the first round when we went through the Phase 0, that you have prepared the safety data package, we have reviewed it and it looks good or you’re making some updates to it and we think its up to the right quality, we would like to submit it as a Phase 0 – Phase 1. The safety panel, based on what we’ve told them, would probably allow that to occur.  We figure by the time you get to a Phase 3 or Phase 4, if you weren’t in the top 5, you probably aren’t going to be in the top 5 at that time. 

Q34.  We are considering using a volatile liquid as an inflatant. I look at the definition of a pressure vessel and it will not come to 100 psi at 200F. Its not hazardous and doesn’t have stored energy, so it not a pressure vessel. And its not a pressurize system. Its sort of a sealed container but I have a valve on it. Is it a vented container?

A34.  Because it’s a volatile material and its contained, I would classify it as a sealed container, but I would identify the material inside and any properties that could cause the material (temperature, etc) to push past the state its stored in. When you go through Phase 0, the safety panel will give their recommendations. You can submit this question to Scott outside of the safety panel to try to find some information for you to give you a heads up.

Q35.  What is your stance on HTP as a propellant? (High-Test Peroxide)

A35.  That’s possible, but there will be a lot of questions on stability and temperatures.

Q36.  Our documentation is currently in Logtek (spelling?) generating PDFs. If we don’t transition over to Word will our documents get rejected by the judges?

A36.  No, anything that comes in PDF is fine. The only reason that I suggested Word or PowerPoint is if you’re in the top 5 we can make comments in it. But as far as submitting your package in this Ground Tournament-1, PDF is fine.

Q37.  When is the SPUG Questionnaire due?

A37.  Its part of your Ground Tournament-1 package due on July 3. Once that package gets delivered it will be parceled out to different areas and a lot of people will be going through it. We’ll get the questionnaire out at that time. 

Q38.   Some things listed on the checklist for the Ground Tournament workbook are listed as part of more than one package. Do we submit these documents as part of all packages in which they are listed? 

A38.  It would help if you could do something like that or identify that it fits in both places.

Q39.  How long should we plan to present?

A39.  In this first presentation, it will probably take a couple of hours. Plan on half a day timeframe – anywhere from 2-3 hours. Phase 0 may be done as a telephone call and a video presentation.  It doesn’t have to be in person.

Q40.  In the submittal for GT-1, seems like it would be useful to submit these as separate documents. What percentage of the deliverable package for GT-1should we assume, or can we assume, will be included in the deliverables for follow-on GTs?

A40.  Speaking from a systems standpoint, what you’re going to do in this Ground Tournament is going to be the basis for the next Ground Tournament. Everything is always a stepping stone building to get from one to the next. Some of this information you have you’re going to want to use as a comparison to help show how much you’ve matured from one Ground Tournament to another. Another thing is if you have a lot of information laid out in Ground Tournament-1 and lets say something you have is really mature, lets say you’re using a lot of off-the-shelf components, when it comes to Ground Tournament-2, some of this all you have to do is reference back and you won’t have to repeat all that. More is better. The more comfortable you can make the safety panel feel, the better off you’re going to be.

Q41.  It appears that from the original dates in the milestone in the schedule given last year or the beginning of this year that payload delivery has moved almost a year, but all of the CubeSat development is on the same schedule. Would there be any slip in schedule in terms of these milestone dates, or its it basically just us getting our spacecraft ready early and then waiting for the proper integration. So there would be a large period of time where we’re not developing hardware anymore as we’re just waiting for integration to the Orion vehicle?

A41.  The GT milestones are still as shown. The first GT will still be this August, then they’re roughly spaced at 6-month intervals between now and February 2017. Don’t know about payload delivery, but the question was about what happens after the final down-select and before payload delivery and integration? Payload delivery was originally around the first quarter of 2017, now its February 2018. From a vehicle standpoint, the vehicle has slipped. It was scheduled for a launch in December of 2017. Currently, there is no fixed date, there are 3 target dates and unfortunately within the program different groups have picked different dates for launch. We have been directed to go for the earliest possible launch point which is July 2018. There are some groups working to the September 2018 date and a couple groups targeting the November 2018 date which is last date in that window that has been established. What it comes down to is that the vehicle will move around and it won’t get any earlier, its probably going to slip out. We’re going to hold the Ground Tournaments and the safety reviews at the dates in the schedule - we won’t shift them. When you go to the Phase 3 Safety Review you should have competed most of your testing and all of your analysis. It’s a long time between now and 2018. Much can happen and we’ll give as much notice as possible if any of the subsequent milestones are going to move to the right.

Q42.  . Currently there are things that can be directly affected even after the spacecraft and the dispenser have been integrated and sent through their final vibro-acoustic tests that essentially freeze the design – these are related to a schedule slip:
· Lifetime of the battery – with vehicle not being able to receive any power, there may eventually be a revisit of that criteria
· Possibly for software updates to the vehicle during a slip and allowing for that

Will these be addressed in a future IDRD?

A42.  These are things we hope you will put into the SPUG Questionnaire. This is the kind of information we need to know about.  As far as batteries go we do have battery charging capability. We have spoken with the vehicle and we have the one opportunity before they do the first rollout (they will roll the vehicle out twice). If there is an extended launch delay of any long nature where they have to roll-back but do not de-stack – they will consider allowing us to re-hook our ground equipment back up and re-top off batteries.

As far as making software changes to any payload – that capability isn’t in place. Once you put your payload inside and you vibrate that box, that’s it. The only way you can access it is there is that fly-out connector on the box through which we’ll do the charging. We’re only using 4 pins on that connector and that connector has a total of 15 pins so that leaves 11 pins you can have your own ground support equipment where you can talk to your payload, but that is only good until you turn it over to KSC. Once you turn it over and they put it inside the MSA and they stack Orion on top, we can’t touch anything. We have no access except for one connector through the forward skirt of the ICPF which is the second stage and that is where we do our battery charging, so you might want to take that into consideration.

Q43.  We also are considering an ISS softpack launch, which would meet all of the requirements that would be applicable from SLS as well as the requirements that Space Station would put on us?  Can we do this as integrated presentations or do we end up in the situation where we have to do everything twice?

A43.  Unfortunately Station and SLS do have different criteria once you get into some of the safety requirements. You do not want to cross present some of that stuff to one side or the other. Having dealt with the ISS safety panel for a number of years, they are concerned that there are certain things that SLS is allowing to happen that they do not allow. Then vice versa, there are a few things that ISS allows that SLS does not. So please be careful of those requirements because its not a duplication. There are 2 or 3 different places where ISS and SLS are in direct opposition of each other.

Q44.  If new CubeSats are being added to SLS will those go to Cube Quest?

A44.  We don’t know. ESD makes that allocation. ESD allocates to STMD, SMD, AES, internationals, and other government organizations.

Q45.  Are you going to post any information aside from the names of the teams?

A45.  Yes, we intend to do some public outreach, but we don’t have any specifics on that yet except to know that the Program Office will do some promotional materials on the teams.

END OF QUESTIONS FROM JUNE 11, 2015 “SLS IDRD COMPLIANCE TOWN HALL” TELECON.
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