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1. BACKGROUND

NASA continues to study and develop concepts for future space transportation systems. One concept being developed by NASA is an Orbital Space Plane (OSP). This would be a system capable of being launched on an expendable launch vehicle for the purpose of providing a crew rescue and return capability for the International Space Station (ISS). Other systems being considered by NASA include fully reusable Two-Stage-to-Orbit (TSTO) rocket systems and very advanced hypersonic concepts. Very advanced hypersonics concepts are envisioned to take off horizontally from a runway and to have powered landings.

2. OBJECTIVE

The objective of this work is to provide significantly enhanced operations analysis capability for analyzing the non-recurring facility and ground support equipment (GSE) needs of future space transportation systems. The current ability to estimate the facility and GSE needs of a future system is limited to a handful of cost estimating relationships in addition to the use of some simple modifiers. This current capability is simply a rough-order-of-magnitude calculation scheme based on the size of a flight system and on various factors that reduce or increase the initial size based cost results.

Analysis of future systems for facility and GSE needs is about (1) costing these needs, (2) identifying the scope of the needs (such as how many launch pads, or how many processing stations are required to achieve a flight rate), (3) relating these factors correctly to the flight and ground system characteristics and (4) estimating direct facility and GSE needs (landing, turnaround, integration, launch) as well as indirect needs (cargo, crew or payload processing, traffic/flight and launch control, depot maintenance, infrastructure support, logistics, operations and management) and (5) lending insight into the potential or effects of using either wholly new, existing or combinations thereof of facilities and GSE for future systems.

3. SCOPE

The entirety of this SOW will be performed as an addition in scope to the existing work under contract CC90770B.

a. Provide a study of facility and GSE non-recurring acquisition costs that relates current systems data to future systems.

b. Provide a model for estimating facility and GSE costs for future systems at a level comparable to that entire infrastructure that is required for a systems operation dependent on flight rate and flight system capability.

1. Such a model will be significantly improved over current models, at the database level (traceability, understanding, validity and documentation of the base data) and in it’s algorithms / cost estimating approach.

For “Task (a)”:

· Obtain and analyze data.

· RAND 200 study, KSC Real Property data, subject-matter expertise, raw material and facility and GSE cost data of past projects, as well as any other data mining results will be reviewed for applicability.

· Document the results of this review.

· A baseline analysis of Shuttle within the breakdown structure of current models will be performed to develop a higher fidelity point of comparison against which future concepts can be better understood.

· It is currently estimated that Shuttle operational infrastructure would require roughly ~$6 to $7Billion dollars to reproduce. This will be analyzed in greater depth, the results of the review documented, and a breakdown of cost contributors will be detailed.

· Document the factors that drive current facility and GSE cost estimation models.

· Determine the factors that should be driving an improved model of non-recurring facility and GSE costs for future space transportation system concepts in the conceptual, pre-Phase A, and Phase A/B level of definition.

· Determine relationships among future flight and ground system concepts and the information typically available (conceptual, pre-Phase A, Phase A/B) and the facility and GSE effects that may result (costs, scope of infrastructure).

For “Task (b)”:

· The model(s) developed shall:

· Be validated, as by re-producing Shuttle costs as a baseline when Shuttle characteristics (for example, as user inputs to the model) are used to drive the model.

· Provide facility and GSE non-recurring costs estimates for future space transportation systems concepts at conceptual, pre-Phase A, Phase A/B level of definition. This includes:

· Development, Design, Test and Engineering

· Acquisition (construction, build costs)

· Activation (Preparing the facility and GSE for first operation)
· Provide compatibility with existing operations analysis tools, such as by the use of spreadsheets or existing breakdown structures (for example, the 12 modules in current models such as AATe).
· Provide ease of use, such as by the use of spreadsheets, with simple inputting of flight/ground system factors and simple output / report generation.
· The ability to store concept configurations independent of a main model is highly preferable but not required.
· The ability to compare concept configurations inputs and/or outputs such as by tables and graphs and the reading of multiple pre-saved concept files is highly preferable but not required.
· The model SHALL provide an ability to distinguish between wholly new facilities and GSE for a future concept and the use of existing and/or modified facilities and GSE such that analysts can derive a result for either case when studying a new flight/ground systems concept.
· Provide a full user guide, complete with “how to” use the model, a description of source data and an explanation of the cost estimating relationships used, any limitations, applicability, and definitions.
4. REFERENCES

RCA D4Ops SOW (previous contract).

5. MILESTONES

1 month after receipt of order

· Preliminary review of available data.

· Preliminary model structure / architecture approach documented and finalized.

2 months after receipt of order

· Refined review of available data including Shuttle baseline.

· Preliminary model estimating approach (algorithms, estimating structure) including factors the model will require as inputs.

By Friday December 5th, 2003

· Model beta version for user testing and feedback

· Model user guide draft for user testing and feedback

By Wednesday Dec. 31st, 2003

· Final report (task a) (In both MS Word document format and Adobe Acrobat reader format).

· Includes any databases, course materials, sub-contractor data, books, CD’s, or supporting information that was used to develop the study results.

· Final model and user guide (task b).

· The user guide may be in any format of the following: MS Word, Adobe Acrobat Reader, HTML, or integrated into the model such as by Help screens or combinations thereof).

· Final briefing / presentation in MS PowerPoint format.

6. DELIVERABLES

a. Final Report

b. Model software - Version 1.0.

· All files required to run the software deliverable in a readily installed format (e.g. any Java, plug-ins, components, installation files).

· User Guide.

c. Final briefing / presentation in MS PowerPoint format.

d. 5 CD copies including all of the above.

7. SPECIAL NOTES

1. Intellectual property: The government intends to distribute this product widely, within the government and to private organizations that may and may not be under contract to the government. The use of material, data or any information used in developing either the study or the model that can result in restrictions on this distribution will be consulted with the COTR to assure (1) the resulting product can be widely distributed as planned or (2) that any restricted information, though used in portions of this work does not adversely affect the portions of the product to be more widely distributed.

2. Travel: Travel may be required and should be included in any contractor estimate as deemed to meet the requirements of this SOW.

