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6. PRA CTICA L ASP ECTS

Thi s section establishes a provisional  operational baseline as reference in compari ng the sui tabil ity of the

various options. The baseline is comprised of an operational concept and the functi onal requi rements,

expressed in terms of the needs of all  stakeholders.

6.1. Operations Concept

The NGO is assumed to be entirely self-sufficient provi ding for i ts ow n faciliti es, i nfrastructure support, human

resources, and personnel management. It serves to provide liaison between all ISS users — sci entists,

technology developers, and commercial firms — and the ISS and S TS operati ons/management organizati ons,

as well as, i nterfacing with NASA , Congress and the press. It i s assumed that NASA and the NGO are

cooperative partners, not contractor and customer, in the utili zation task of the ISS. It mai ntains a public

outreach program, including a maj or Website, for educating and i nvolving the public in the accompli shments of

the ISS. Further, it is proactive in promoting opportuniti es using the IS S and in developing new sources of

funding independently of NAS A. The NGO is assumed to be fully responsible for selecting (via a peer review

process it underwrites) experiments and for providing and managing grants to successful proposers. The

appropri ate steeri ng council s within the NGO provide the priori ties and allocations with NASA enjoying a

predefined IS S resource allocation as its payment for granting exclusive ISS utilization control to the NGO

through a reverse CAN procedure. The N GO serves as the source of planning informati on to NASA for future

ISS  requirements or enhancements.

The NGO represents a one-stop, al l inclusive source of information and experti se that is avai lable to

experimenters to a) design their payload to interface properly with the S TS delivery system and the ISS 

payload accommodations, b) operate or control their payloads from their home i nstitutions, and c) recei ve

experiment data el ectronical ly. E xperi menters are presumed to be inexperi enced. It is assumed that the NGO

staff does not perform experiments as an IR&D activi ty.

Engineering staffing levels at the NGO presume that ISS users accomplish all design, development and

analytical integration at their home i nstitutions. NGO staff i s assigned to each project to assure that appropri ate

interfaces, reference data, and i ntegration requirements are provided from the start of the project. Engineering

expertise is made avail able for a) cri tical  revi ew junctures for the proj ect and b) duri ng actual experiment

integration testing. The NGO maintains a si gnifi cant simul ation capability that can be downloaded to the

experimenters but the assumption is that the ground based integration facility is l ocated elsewhere, say, at

KSC . The NGO maintains an information system to support al l engineering development work.
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Operational procedures and a generic experi ment command capabil ity i s mai ntained and updated as required

by the N GO to enable remote operation of experiments. Some payl oad control faciliti es are availabl e at the

NGO for use primarily during emergency situations or when communication failures arise. In general ,

experimenters operate from their home insti tutions or through the IS S astronauts. For experiments invol ving

real-time operators onboard ISS, the N GO coordinates training w ith JSC and supports the devel opment of

special flight support equipment. The NGO arranges for secure communicati on connectivity betw een the

user's i nstitution and their experiment. Al l real-time (or recorded playback) data are processed w ithin the NGO

to remove communication arti facts foll owed by retransmissi on to the user. In the process, all  data transacti ons

are logged and archived for reference and accounting. Except for short term data buffering, experiment or

sci ence data are not archived at the N GO.

The NGO maintains the database of experiment resource requirements, operational schedules and critical

interface constrai nts to facilitate rapid reallocation of ISS resources due to experiment state change. The

timeline is made available for NA SA schedul ing functi ons.

6.2. Interface Requirem ents

Table 6-1 identifi es the key interfaces with the NGO and the nature of the interactions. The comparable Work

Breakdow n Structure derived from the R eference Model is gi ven i n Appendix A.

Table 6-1: Interface Requirements

The ISS NGO shall:
General Publi c Adm inister educati on and public outreach activities

Provide web based tracking device
Provide gener al information on current experiments

Users Manage and support peer  revi ew of proposals
Manage awards and grants
Mai ntain and provi de general  contract terms for use by experimenters
Provide status and performance characteristics of the ISS payload accommodations
Publicize opportunities and publi sh AO's

Stock holders Mai ntain financial  records, annual reports
Hol d meetings, elections of board of directors
Establish str ategi c financial goals
Mai ntain financial  accounting system

Congress Mai ntain or i mprove hierarchy in national funding pri oriti es
Promote legislation to enhance operati ons
Report on accompli shments
Respond to inquiri es

Press Hol d bri efings on new experi ments
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Provide releases r egarding accomplishm ents
Respond to inquiri es

Staff Manage hiring and benefits program
Provide logistics and facili ty maintenance
Provide computer and network maintenance
Provide secur ity
Provide training
Support softw are procur ement and devel opment
Provide procurement support

P/L Oper ations Team Provide payload operators if requested
Provide operations and inter face docum entation
Par ticipate i n and certify operational  procedure development
Par ticipate i n and certify i ntegr ation testing of payloads
Arr ange and provide training
Provide connectivi ty to remote facilities for data, voice and video
Provide command and control facil ities for payload operati ons
Provide for an interface to ISS simulators for traini ng
Process and distri bute downl inked data
Archive event log infor mation
Mai ntain directori es or  catalogues of operational data
Mai ntain and distr ibute oper ational reference database

Payload Devel opers Provide technical inter face definitions and specifications
Mai ntain mani fests and schedules
Provide for an interface to ISS simulators for payload developm ent
Support payload analyti c integration
Mai ntain and disseminate data and comm unication standards

Program Office Provide status against predefined metr ics
Mai ntain and repor t budget
Provide long term planning i nform ation regarding util izati on
Provide utili zation statisti cs

ISS oper ators Ser ve as the primary interface between ISS operations and exper imenters
Par ticipate and support payl oad i ntegr ation
Coordinate experim ent and/or  payl oad scheduling and r escheduling
Support anomaly analysi s, di agnosis, and correction
Mai ntain and provi de payload resource requi rements database
Mai ntain payl oads inter face speci fications

ISS management Provide short and long term utili zation plans
Support ISS utilization planning

STS offi ce Mai ntain payl oads inter face speci fications
Support payload integration testi ng
Provide monitoring and contr ol of payl oads in Shuttle
Coordinate development, test, and integrati on of payl oad handli ng equipment
Support analytical  integrati on of payl oads
Mai ntain payl oad m anifest schedul e
Negotiate manifest changes

Venture capitalists Mai ntain and provi de business plan
Support devel opment of exper imenters business pl an
Mai ntain contact l ist
Review and approve contract between experim enter  and VC
Adm inistrate trust fund
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Board of Directors Provide performance and financial  status reports peri odically
Report on NGO personnel  performance

Support contr actor s Oversee budget and performance
Provide technical management

International  partners Mai ntain and support revisions to MOU
Provide facil ities and administrative support to the inter national office at N GO
Par ticipate i n reallocation of resources

6.3. Com parison of Char acter istics

Table 6-2 is a sample l isting of a mul ti-di mensi onal characteri zation or attri butes of the NGO implementation

approaches. In themselves, they do not represent a quantifiable set of metrics for selection but help to

differentiate among the approaches.



Table 6- 2: Im pleme ntation Summary 

Govt Spo nsored
Ent erprise

Coo perat ive Govt Corp State sp onsored
Aut horit y

Ind epend ent
Con sortium

NASA Institut e NASA Division 

An organizati on,
chartered and
franchised by the
government that
uses pri vate fundi ng
to perform the tasks
associated wi th ISS
uti lization

An organizati on
established under
state law and
funded by mem bers
who are invol ved i n
like activiti es wi th
equal managem ent
rights; franchised by
the government.

A federally funded
entity establ ished by
Congress to perfor m
the ISS utili zation
task.

An organizati on
par tiall y or wholl y
sponsored by a
state legislature with
or without a NASA
franchise.

An organizati on of
public and pr ivate
entities that cost
shares w ith the
government;
management
oversight is provi ded
by members

A government
rel ated entity funded
and established
specifically to
per form the ISS
uti lization task and
associated R&D.

A branch of an
exi sting NASA
organization,
reporting to NASA
management, and
staffed by ci vil
ser vants, to perform
the ISS utili zation
task.

Example Fannie M ae INT ELSAT COM SAT, IDRC
AMT RAK

Florida Spaceport
Authority

Analogous to USRA GISS , N ASA
Astrobiology
Institute

NASA
par ticipation

No Yes - voting Yes - Nonvoti ng Board membership As partner Dir ect control Dir ect control

New 
Faciliti es

Yes Yes Yes Yes, state pr ovided Not necessari ly Not necessari ly On- site at Center

Independent
user access

Yes Yes; possibly
different rates

Yes Yes Mor e difficul t Mor e difficul t Mor e difficul t

Mgm t
Str uctur e

Internal  BOD Mem ber " gover ning
council" 

Appointed BOD Appointed BOD Consorti a mem ber
BOD 

Contractor BOD
w/N ASA oversi ght

NASA mgm t

Independent
Oversight

Per  term s of
franchise

Per  term s of
franchise

Congress Per  term s of
franchise

Per  term s of
franchise

Peer group NASA Centers plus
peer

Non-
recurring
Cost

None to NASA Mem ber funded Federal funded NASA par tiall y
subsidizes

NASA par tiall y
subsidizes

Exi sting faci lity? Exi sting faci lity

Recurring
Cost

User pays Mem bers and users
pay

User pays State and NASA
subsidized

User pays and
NASA subsidizes

NASA pays NASA pays

Regulatory
constrai nts

Standards of
incorpor ation

Standards of
incorpor ation

Federal level 
w/w aiver s

State level Federal level 
w/w aiver s

Federal level Federal level 

Impact on
NASA

Loss of contr ol Loss of contr ol Loss of contr ol
Problematic I/F

Adverse politics Less control Problematic I/F wi th
CDC ’s

Growth of ops
responsi bility


