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AIRCRAFT AND SPACE VEHICLES SPACE SYSTEMS AND OPERATIONS

20th September 2007
Space Operations and Ground Support Working Group (WG3)


Minutes
Venue: Analytical Graphics, Inc., Exton, PA, USA
Date: 4h to 6th Nov 2008

1. The meeting was called to order at 0900 on 4 Nov 2008.   Dr. Finkleman welcomed participants, who introduced themselves.  The attendance list is attached.  After adoption of the Agenda and review of minutes from Rome, Dr. Finkleman reviewed the WG3 work programme and action items from the previous meeting.  The latest programme of work was reviewed without comment.  
2.  Dr. Finkleman reported working group activities since the meeting in Rome.  The Ukrainian Delegations definition of terms database has been fully implemented.  Several work items have advanced to Draft International Standards.  A pivotal issue remains before consensus is achieved in 24113,  Orbital Debris Management.  NASA has not yet coordinated on the joint statement of principles for human habitation in spacecraft, and no NASA representatives will be present at this meeting.  Mr. Henri Baccini is responsible for several safety standards due for reconfirmation, and the French delegation has not appointed a replacement for Mr. Baccini.  All comments on 23339, Propellant Measurement, have been disposed of.  New Work Item Proposals (NWIP) provided to the Secretariat at the conclusion of the Rome plenary were not registered because the Secretariat mandates that such be submitted electronically.  Dr. Finkleman participated in the SC 13 plenary in Berlin in Oct 2008, concluding the Orbit Data Transfer work item and planning testing and prototyping.  


The WG first addressed 24113, Orbital Debris Management, the highest priority for SC 14. This work item has passed CD ballot with one dissenting vote, Russia.  Some matters were considered at the ODCWG meeting the day prior.   The proposed requirement that solid material in solid rocket exhausts and pyrotechnics byproducts be smaller than 1 mm diameter is the sole matter impeding consensus.  

Prior to the meeting, the Japanese Delegation submitted technical analyses demonstrating that the two most promising approaches to meeting the 1 mm requirement, external nozzles and removing aluminum from propellant grains would suffer unacceptable performance reductions and would be technically risky.   

The Chairman inquired as to the origin of the proposed requirement and the WG member who had proposed it and could defend it.  No one present knew.   The WG then considered where such a statement might have appeared in IADC guidelines, the ECSS code of conduct, and individual national guidance or standards.  At most ECSS and NASA documents counsel caution for particulate materials in solid rocket exhausts.  There is no quantitative requirement anywhere.  Furthermore, Dr. Destefanis offered that the solid byproducts of pyrotechnics could be contained.  He also demonstrated that such particles in low Earth orbit would very likely be cleansed by natural phenomena, such as orbit decay due to atmospheric drag.  Therefore, any caution or requirement need only be applied for the Geosynchronous Protected Region.    The Japanese delegation conjectured that a quantitative particle size requirerment could not be enforced since there were no trustworthy measurement techniques.

It was agreed that a cautionary statement with regard to solid rocket motor particulate matter be included without any quantification, supplemented by a new work item for control of solid rocket motor exhaust products.   Dr. Stokes offered the following alternatives.

a.  In the design  and operation of solid rocket motors methods to avoid the release of  solid combustion products that might contaminate the LEO protected region shall be considered.

b.  Solid rocket motors shall be designed and operated to avoid releasing solid combustion products into the GEO protected regions.

Note: Considering this matter requires demonstrating technical or operational processes to achieve this requirement or demonstrating that such processes are infeasible.

To avoid contaminating the near Earth space environment and in particular the GEO protected region, methods to design and operate solid rocket motors to avoid accretions of solid combustion products shall be considered. 

Stakeholders will inform Dr. Stokes of their choice by 30 November, and Dr. Stokes will compose the final version.   The highlighted statement is the consensus of those present.

Several new comment sheets were transmitted from the Secretariat.  The Chairman observes that almost all of these should have been made much earlier in the progress of this document and that considering them at this point would unduly delay this already overdue important standard.  The Chair suggests to Dr. Stokes that all such comments be summarily rejected as out of order and that the work item proceed expeditiously to SC14 DIS ballot.  If those who submitted these comments feel strongly that the comments should be disposed of, they may suggest to their HOD’s that the delegation vote against the document proceeding with full knowledge of the consequences of lack of an enforceable debris standard.

The Japanese delegation suggested that the 24113 requirements with respect to probability of breakup be deleted for two reasons.  First, it was claimed that there were no techniques or tools applicable to matters such as structural failure of tanks.  Second, what techniques apply are already part of Failure Mode and Effects Criticality Analysis (FMECA).  After discussion, the consensus was to leave the requirement as it stands, although some rewording similar to that for solid rocket motors was considered.   Part of the issue seems to be the quantitative specification as opposed to more broad cautions.

It was decided to delete clause 6.3.1.3 as superfluous to 6.3.1.1.  This implies that we need a lower level standard describing the process for determining the probability of breakup.  The best opportunity might be the forthcoming passivation standard.    

Actions:   Dr. Stokes to dispose of final set of comments by the end of November, the work item to progress to DIS expeditiously.

Dr. Ailor reported that ISO in Geneva questions the repetition of the same formulae and definitions of the GEO protected region in both the GEO disposal standard and 24113.  He and Action:  Dr. Stokes will coordinate which standard includes the formulae, and the other standard will refer to the citation.  

4.   We discussed the forthcoming Low Earth Orbit (LEO) disposal work item.  The document was only recently circulated.  As understanding evolves, participants note some deficiencies in the GEO disposal work item that should not be changed until the next review opportunity after the work becomes a standard.  The issue is whether the LEO standard should be fully congruent with the GEO standard or whether the LEO standard is an opportunity to evolve format and content.  The draft circulated cites exceptions.  It was agreed that exceptions should be clarified significantly or removed.  The discussion focused on the fact that standards prescribe what to do, not what not to do.  We discussed the relationship with the passivation standard.  Since disposal and passivation are intimately connected, should there be separate disposal and passivation plans?  Both subjects are mandatory elements of the Space Debris Management Plan required by 24113.  
The working group decided to include a sixth disposal alternative, raising the orbit above 2000 km perigee into a stable orbit with quantifiable, high probability of not penetrating the LEO protected region for at least 100 years.  It was suggested that disposal actions be initiated when the space system was “one failure away” from being unable to execute disposal maneuvers.  The census was that this was accommodated in failure mode analysis.  One failure away is equivalent to imposing yet a higher probability of disposal success.

Action:  Comments from the present meeting to be accommodated in the draft NWIP, and the ballot to proceed by the end of Nov 2008.

27875, Reentry Management, was discussed briefly.  All remaining comments have been disposed of.  Dr. Kato questioned why the title had not been changed as directed at two previous meetings.  No one could explain why the title could not be changed, but it was emphasized that the work item was in DIS, and withdrawing it for any reason could cost another year.   We once again explained that none of our work applied to missions with nuclear materials.  This is clearly stated in 24113 and elsewhere.
Action:  No action required of WG3 until DIS outcome is provided by Geneva.
We discussed 23339, Propellant Measurement, which passed ballot to DIS.  There are no remaining issues.
Action:  No action required of WG3 until DIS outcome is provided by Geneva.
The Orbit Determination Work item was next.  Comments from Japan were not received or accounted for.  Dr. Kato provided hard copy of the requirements, which will be dispositioned.  However, most have to do with technical terminology and definitions that Japan and the U.S. do not interpret in the same way.  The comments were stated in the first person, implying that they are one individual’s opinions and not necessarily the consensus of the Japanese delegation.  The Chairman counsels that comments should be in the third person and should be consensus, not individual, statements.   Also, each change recommended should be accompanied by a recommended change, not just direction such as “modify.”
Action:  Dr. Finkleman to dispose of comments from Japan.  
Dr. Kitazawa presented a new work item on the selection of orbital debris models and comparisons among them.  This is based on his research, which has been documented in an IHI technical report.  This item will be proposed by WG4.  
Action: None
Dr. Ailor briefly presented the status of the GEO Disposal work item, which is in DIS in Geneva.  Apart from the duplications between this and 24113, the Japanese delegation pointed out confusion introduced by the European use of commas to delimit decimals from ordinals as well as to separate thoughts.  This is a good point and will be resolved through the secretariat.
Action:  Corrections to be made if the DIS process would not be affected.  Otherwise, correct at the first review opportunity.
The new work item proposal for Collision Avoidance was taken up next.  This item has disappeared into administrative oblivion several times in the past two years, but it is now a formal work item proposal.  The UK delegation offered that, since the item included only an outline, it did not meet the intent of Resolution 264, passed at the Beijing plenary in 2007.  264 counseled that work items should be accompanied by a “mature” document.  WG3 opines that participants cannot garner resources to prepare documents until work has been authorized through an NWIP ballot.  Furthermore, until work is authorized, there can be no collaboration among delegations; therefore, a document more mature than an outline would be unilateral.  There are other issues with this work item, since its scope is very broad.  It was suggested that several work items might be required, for example, one for determining collision probability and another for collision avoidance.  WG3 decided to proceed with the NWIP ballot, allowing consensus or disagreement among delegations to guide the outcome.
Action:  Dr. Ailor to manage NWIP vote recently initiated.
The Chinese delegations’ proposed work item on Astrodynamic Coordinate Systems and Reference Frames was discussed; however, no principals from China were in attendance.  Dr. Finkleman reported that he had suggested that the Chinese delegation review existing work items that touched this subject and consider modifying those rather than initiate another work item.  The proposal is academically instructive and might better be a technical report; however, much of the content is covered in widely available texts and reference materials.  
Action:  Chinese delegation to consider including in existing work items any coordinate system or reference frame issues not addressed in existing work items.
Three work items related to safety have been in abeyance since Henri Baccini retired:  14620-1 (System Safety), 14260-2 (Launch site safety), and 14260-3 (Flight safety systems).  Mr Lazare committed to finding someone to address these items.  There is an ECSS standard for System Safety, and Mr. Lazare will seek congruence between this and the ISO work item.  
Action:  Mr. Lazare to provide from the French delegation replacement for Mr. Baccini.
Mr. Oltrogge reviewed the status of the Orbit Lifetime work item.  The sole action was, at the request of the Russian delegation, to include the GOST The word GOST (Russian: ГОСТ) is an acronym for gosudarstvennyy standart (Russian:государственный стандарт), which means state standard. atmospheric model.  The Russian delegation present agreed that it had been impossible to provide a useable version of the model.  Dr. David Rees of the UK (WG4) confirmed that the versions that were available were outdated.  The WG adopted Mr. Oltrogge’s suggestion that the existence of GOST as an alternative only need be cited in the standard.  .  The Russian delegation suggested that this work item be a technical report instead of a standard since it seemed to contain no normative elements.  In fact, the normative element is that this approach be used for estimating orbit lifetime for the purpose of enforcing IADC guidelines.  We discussed the distinctions among standards, specifications, and reports.  We observed that the degree of consensus required and review cycles were different for each and concluded that if the level of consensus required for a standard were not achieved, this or any other work item could revert to a specification or a report easily.  The item was also accepted at the NWIP and WD stages as a standard.  
Action:  Mr. Oltrogge to include citation of GOST.  CD ballot to proceed.
We held a conference call with Craig Day and Erin Kahn on Wednesday morning, resolving uncertainties in the status of several work items.  We wish Erin well as her pregnancy comes to term.  
We considered Mr. Tsukanov Launch Site Failure Reporting proposal, discovering that the Chairman had not submitted the documents in Rome in the manner prescribed by the Secretariat.  The item is now registered for NWIP and will be balloted before the next plenary in May 2008.
Action:  NWIP to be registered.
Mr. Yurgin, RSC Energia, submitted two new work item proposals, satisfying actions assigned at the Rome plenary in May 2008.   It was agreed in Rome that:

A multi-level framework will be developed with mid level standards containing only general descriptive statements and lower level standards containing data and allowable ranges.
Initial mid and low level standards will focus on spacecraft environments
Additional standards will follow as needed.
Mid level standards will be combined to form a complete set of human space system ISO standards.
Preliminary contents of the complete human system will be coordinated prior to developing combined mid level standards.

This framework was to be coordinated within NASA, but the work load of NASA employees precluded achieving NASA approval.  Recent travel restrictions also prevented any NASA participation in the present meeting.  Nonetheless, the Russian delegation fulfilled its obligation and has prepared two NWIPs which will be registered in due course.  These are the second level standard, Techno-Medical Requirements for Space Vehicle Crew Habitation Environments, and the first third level standard, Requirements to air quality affected by harmful chemical impurities (sic).   Each has extensive justification in an attachment to the NWIP.  

For completeness, the Chair reminds readers that ISO 17399: (2003) Man-systems integration, based on NASA Std 3000, compiled in 1994, was unanimously disestablished at the Rome Plenary because NASA Std 3000 is undergoing major revision.  This leaves no ISO standards that apply to human habitation in space vehicles.  It was reported that ISS MORD SSP50260 Medical Operations Requirements, is the only international requirements document for manned spaceflight and that it applies only to the International Space Station.  The Russian delegation feels that the forums in which ISS habitation requirements are addressed are insufficient to cover future manned spaceflight environments for other missions.  WG3 members present were convinced that this is so, and delegations other than the United States and Russia confirmed their need for more broadly applicable manned spaceflight environment requirements against their future interests in manned spaceflight.

We quote from the proposals.

“In view of the expanding international cooperation, we believe in the importance of developing common international standards for human habitable environment in space flight.  The documents to be developed must be based on Russian standards GOST P 50804-95, GOST 28040-89 and must take into account the experience in developing joint documents under the ISS program (MORD SSP50260 and other), taking into consideration US standards NASA Standard 3000, “Man Systems Integration Standards“, and SMAC (Spacecraft Maximum Allowable Concentrations for Airborne Contaminants, 1995). 
	When developing international standards for habitation environment, one must distinguish two gradations: requirements for missions lasting up to 1 year (Earth and lunar orbits), and requirements for missions of up to 3-5 years (Martian orbit and planetary bases).”

The Russian delegation suggests the following hierarchy of standards.

The first level (hi level) – the standard “Man-System Integration Standards”
The second level (mid level) – standards entering into it on the big problems: 
•	Techno-medical Requirements for Space Vehicle Crew Habitation Environments
•	Requirements for Extravehicular life activity in spacesuits
•	Requirements to working activity of the person in space flight
•	Requirements to rest of the person in space flight.
•	And others

The third level (low level) – standards with the concrete requirements, entering into the second level. So “Techno-medical Requirements for Space Vehicle Crew Habitation Environments” are included into the standard standards:
Requirements for Assuring Air Quality with Respect to Harmful Chemical Contaminants
Water supply requirements 
Temperature and moisture requirements
and others

The proposals attached include the first item in the second and third levels.  

NWIP ballot will determine the future course of these items.  That ballot should be completed by the May 2009 plenary.

Action:  Dr. Finkleman to assist in editing NWIPs into common English usage and NWIP’s to be registered and balloted.  NASA to be encouraged to participate.

17.  We considered potential new work items.  The two most needed were one for control of solid materials in solid rocket motor propellants and launch vehicle/booster passivation.  
Action:  NWIP’s to be drafted by individuals to be designated by Dr. Finkleman
18.  The major business meeting was concluded at 1700 on Wednesday, 5 Nov 2008.   Thursday was devoted to preparing minutes and other administration.

Respectfully Submitted,





David Finkleman

Convenor and Recorder, WG 3

