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CONTRACT: NNLOSAADE TASK ORDER: NNLOBAROOT
Page 3 of s

TASK ORDER SUMMARY

1. In accordance with Paragraph 8.4, of the Basic Contract (NNLOSAAC1B), FAR 52.232-22 applies at
the Task Order ievel. In accordance with this clause, NFS 1852.232-81 is incorporated as follows:

“CONTRACT FUNDING, {NFS 1852.232.81) (JUN 1800)
{8) For purposes of payment of cost, exclusive of fee, In accordance with the Limitation of Funds

clause, the total amount aliotted by the Governmient to this Task Order ST i aliotment
is for this task order and covers the following estimated period of performance: 12 Fehruary 2008

hrough 28 February 2000, '
{b) An additiorial amount of @IS obligated under this Task Order for payment of fee.
{End of Clause)”

2. Perform tasks in sccordance with the statement of work fitfed *Integrated Campaign Analysis and Cost Analysis In
Support Lunar Architecture Systerns Analysis for the Constellation Lunar Architechure Team'™

TASK TASK VALUE SUMARY TASK FUNDING SUMMARY

ORDER [ #STEAATED FIXED | TDTAL T ESTIMATED FIXED FOTAL
DOCUMENT COST FEE CPEF COST FEE CPFE
BASE AR G oo GNP GNP 5599945 )

NOTE: Period of performance for this task order is 12 February 2008 through 28 Februsry 2008,
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CONTRACT: RNLOSAADTS TASK ORDER: NNLOSABOUT
Page 4 of 8 _

Contract NNLOSAANB
Task Order Statement of Work

Task Order Number: NNLOBABOOT {Task 45)

Requesting Organizafion: NASA Langley Research Center {LaRC) Systems Armlysis and Concepls
Directorate (SACD) Space Mission Analysis Branch {SMAB), Organization Code E402 '

4. Task Crder Title:

1.1 Integrated Campaign Analysis and Cost Analysis to Support Lunar Architechire Systems
Analysis for the Constellation Luner Architecture Team {CxAT_Lunar)

2. Contractual Refersnces:

21  Statement of Work Reference: This requirement is pursuant to contract NNLOSAADIR,
between NASA Langley Research Center and
SN Fefer to Paragraphs 4.0 Assessments and 5.0 Studies.

2.2 Limitation of Future Coniracting Reference: In support of this task order, the contractor:
¢ may have access to propetary information and various other types of non-public data

As described in NASA Clause 1852,200-71 (Clause H.11, Limitation of Future Contracting,
contained in contract NNLOSAAD1B), this work may give rise to a poteniial conflict of interest.
Therefore, the contractor shali comply with Clause H.17, Handling of Data, and Exhibit I,
Organizational Conflict of Inierest Avoidance Plan, contained in contract NNLOSAAQ1E.

3.  Purpose, Objective, and Background of Work to be Performed:

3.1 As afollow on to the NASA Exploration Systems Architeciure Study {(ESAS) activity
conducted during the summer of 2005 and Phase 1 and Phase 2 of the Lunar Architecture
Team {LAT) analysis conducted in late 2006, NASA's Exploration Systems Mission
Directorate (ESMD) has established an anmua! Lunar Architecture analysis cycle that requires
an integrated approach for assessing performance, cost, and risk over the Lunar exploration
ffe-cycle. This analysis activity is currently being managed from the Consteliation Program
Office under the leadership of the Consteliation Architecture Team_Lunar (CxAT_Lunar).
This task Is being established to provide analytical support in he area of integrated Lunar
exploration architecture campaign analysis which is managed by the Systems Analysis and
Concepts Direciorate {SACD) at the NASA Langley Research Center. Part of the strategy for
managing this portion of the CxAT_Lunar activily from LaRC is to take advantage of their
demonstrated integrated systems analysis assessment capabiity,

The resulls of the integrated Lunar exploration erchiteciure campaign anzalysis wif be used to
provide information to senior NABA decision makers in the areas of potential mwestmerts for
lunar surface systems, flight dates and manifests, and value enabled by NASA in the areas of
science, Lunar and Mars mission extensibility, cammercial epporlunities, and infernational
partnes opporiunities,

4, Dascrin

of K to be Perfc
requirements:

rmed: The Contractor shall perform the following task
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PageSofb
41 Assessment of Schedule Risk: The confractor shall work with the NASA sampaign

8.

4.2

4.3

4.4

4.5

analysis team o define and assess schedule risk and integrate into the campaign analysis,
The confractor shall be responsible for incorporating key anaiyses of schedule risk into the
overall campailgn analysis,

A functional mathematical model shail be provided as an interim product (o ensure that study
resulls will provide applicable products. The mode! must interact with other campaign
anatysis modsls, including the mantfesting model and costrmodel. The mode! shall have the
capability to support probabilistic campaign analysis and to evaluate potential changes in
scheduling and contingency plans.

Technology Risk Study: The contracior shail coliect Technology Development Risk data
related to identified technoiogy development efforis for the lunar campaign. This data shall
be incorporated into the probabilistic campaign model to evaluate technology insertion plans
for the Lunar Campalon,

The confractor shall be responsible for incorporating key analyses from this model iaia the
overall campaign analysis,

Assessment of Micro Logistics: The contractor shall work with the NASA campaign
analysis {eam o a55ess micro logisties as part of the campaign analysis. The contractor
shall be responsible for incorporating key analyses into the overall campaign analysis.

A functional mathematical model shall be provided as an inferim product to ensure that study
results will provide applicable products. This model will be System Dynamics based and
focus on lunar logisitics resupply and consumption. This model shall be integrated with other
campaign analysis models to allow for concurrent analysis of cases. The effort shall include
deveiopment of dynamic element Tailure models, dynamic consumptions models, and
logisitics packing modesls,

The contractor shall integrate element data from the element teams within the CxAT_Lunar,

Campaign Model Verification, Validation, and Accreditation: The contracior shall
evaluate the performance of the campaign model in relation to other models being developed
by the CxAT_Lunar team intemnally and externally. This effort shall include the comparison
and validation of assumption sets, as well as maiching of campaign descriptions fo ensure
that the madel meets the requirements accurately and that the algorithms wre corectly
implemented.

This effort shall include documentation of element designs, coordination of element
assumptions, and validation and integration of the overall campaign assumptions.

Conduct Campaign Analysis of Trade Study Alternatives: The contractor shall utilize the
fiavelnped campeign modele in order to evaluats potsntial Lunar explasation campalgn
atlernatives. Burface element and transportation element data will be provided by oither
portions of the CxAT _Lunar team.

Deliverables:

8.1,
5.2,

The contractor shall deliver an interim and final report, in Microsoft Word format, documenting
the analysis methodology and analysis resulis.

The contractor shall defiver an interim and final presentation package to support NASA's
Synthesic aclivily schedule,
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6.

.

Pagegofs

5.3. The coniractor shail demonstrate the OxAT_Lunar Integrated Campaign Assessment modal
fo NASA,

Changes to interim delivery dates shail be coordinated with and approved by the TM. Changes to
the completion date must be approved by the Contracting Officer.

Covernment Fumnished Beme: In order to support the completion of the Task, the contractor will
have access to Lunar Exploration Archifecture mission element performance, cost, and risk data
that will be supplied by a number of NASA-wide Surface System Teams. This data will cover initdal
estimales based on Pre-Phase A levels of defindtion for, but not limited 1o, lunar habitat elements,
lunar surface mobility elements (pressurized and rovers), Extra-Vehicular Activity suit elements,
lunar landsr elements, and sclence inglruments,

: The contractor shall plan for the estimated

travel 1o the NASA Langley Reseamh Gentef, Hamptrm VA to support @one-day working meetings
and fravel to NASA Johnson Space Center, Houston, TX, to support 4 CxAT_Lunar integration
meetings (2-4 days in duration),

Milestone | SOW Paragraph | Milestones
Mumber
4 5.1 Microsoft Waord reporis
2 B2 PowerPoint preseniations
3 5.3 Presentalion at NASA LaRC

HASA Task Monitor
MASA TM: Kandyoe E. Goodliff *

Mall Stop {M/S) 462
Phone Number: {757)864-4968 / Fax Number: (767)864-1975
E-Mall Address: Kandyce E Goodiiffi@nasa.gov

Goncurrences and Aoproval

Concurrence: Kandyee £ Goodliff Dade 1/25/2008
Kandyce E. Goodiiff; NASAMLaRC/SACD SMAB TM

Approval: Date
Jernings B. Cherry, NASAHLaRC/SS0 COTR
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Modification 01
Page 202

CONTRACT: NNLOSAAOHB

TASK ORDER SUMMARY

1. The period of performance is extended from 28 February 2009 to 31 August 2008 at no additionsl cost
o the government due to NASA internal schedule delays.

2. In eccordance with Paragraph B.4, of the Basic Contract {NNLOSAADTB)}, FAR 52.232-22 applies ot
ihe Task Order level, In accordance with this clause, NFS 1882 232-81 is updated as follows:

“CONTRACT FUNDING, (NFS 1852.232-81) (JUN 1980)
(8) For purposes of payment of cos!, exclusive of fee, In accordance with the Limitation of Funds
clause, the total amount aliotted by the Government to this Task Order is(IIIP This aliotment

is for this task order and covers the following estimated period of parformance: 12 February 2008
hrouph 31 August 2000

(b} An additions amount of (P obigeted under this Task Order for payment of fee.
{End of Clause)
2. Parform tasks in accordancs with the statement of work Sitled “Integrated Camipaign Analysis and Cost Analysis fo
Support Lunar Architecture Systerns Analysis for the Consteliation Lunar Architacture Team™

SUNMARY OF TASK ORDER VALUF / FUNDING

NOTE: Period of performance for this task order is 12 February 2008 ihvough 31 August 2008

TASK TASK VALUE SUMMARY TASK FUNDING SUNMMARY
ORDER | ESTHAATED FIXED TOTAL ESTIMATED FIXED TOTAL
DOCUMENT COST FEE CPFE £OsT FEE CPFF
BASE $699,048 | 550,548
Mod 1 $609.048 $609 948
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CONTRACT: NNLOSAADIB TASK ORDER: NNLOBABUOT
Modification p1'O0Z
Page3of 8

TASK ORDER SUMMARY
1. The periad of performance is exiended from 28 February 200910 7 Apr 2010.

2. FAR 52 232-20 sntitied Limitation of Cost applies at the Task Order level.
3. Perform tasks in accordance with the statement of work titied “Integrated Campaign Analysis and Cost Analysis to
Support Lunar Architecture Systems Analysis for the Constellation Lunar Architecture Team™

SUMMARY OF TASK ORDER YALUE / FUNDING

TASK TASK VALUE SUMMARY TASK FUNDING SUMMARY
ORDER | ESTIMATED FIXED TOTAL ESTIMATED FIXED TOTAL
DOGCUMENT COST FEE CPFF coSsT FEE CPFF
BASE _ , $699.948 $699,948
Mod 1 $699,948
Mod 2 __$1,319,948 $1,319,948

4. Alt'other terms and conditions remain unchanged.
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CONTRACT: NNLOSAADIB TASK ORDER: NNLOSABOOT
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Contract NNLO5AAO1B
Task Qrder Statement of Work

Task Order Number: NNLOBABOOT (Task 45)
Requesting Organization: NASA Langley Research Center (LaRC) Systems Analysis and

Concepts Directorate (SACD) Space Mission Analysis Branch (SMAB), Organization Code
EAQ2

1.  Task Order Title:

1.1 Imegrated Campaign Analysis and Cost Analysis to Support Lunar Architecture
Systemns Analysis for the Constetlation Lunar Architecture Team (CxAT._ Lunar)

2. Contractual References:

2.1 Statement of Work Reference: This requirement is pursuant 1o contract
NNLOSAAOIB, between NASA Langley Research Center and S NINENGG_—

— Refer to Paragraphs 4.0 Assessments and 5.0 Studies.

2.2 Limitation of Future Contracting Reference; In support of this task order. the
contractor:

e may have access lo proprietary information and various other types of non-public
data

As described in NASA Clause 1852.209-71 (Clause H.11, Limitation of Future
Contracting, contained in contract NNLO5SAAQ1B), this work may give rise to a
potential conflict of interest. Therefore, the contractor shall comply with Clause
H.17, Handling of Data, and Exhibit D, Organizational Conflict of Interest
Avoidance Plan, contained in contract NNLOSAAO1B.

3. Purpose, Objective, and Background of Work to be Performed:

31 As afollow on to the NASA Exploration Systems Architecture Study (ESAS) activity
conducted during the summer of 2005 and Phase 1 and Phase 2 of the Lunar
Architecture Team (LAT) analysis conducted in late 2006, NASA’s Exploration
Systems Mission Directorate (ESMD) has established an annual Lunar Architecture
analysis cycle that requires an integrated approach for assessing performance, cost,
and risk over the Lunar exploration life-cycle. This analysis activity is currently
being managed from the Constellation Program Office under the leadership of the
Constellation Architecture Team_Lunar (CXAT_Lunar). This task is being
established to provide analytical support in the area of integrated Lunar exploration
architecture campaign analysis which is managed by the Systems Analysis and
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Concepts Directorate (SACD) at the NASA Langley Research Center. Part of the
strategy for managing this portion of the CxAT_Lunar activity from LaRC is to take
advantage of their demonstrated integrated systems analysis assessment capability. -

The results of the integrated Lunar exploration architecture campaign analysis will be
used to provide information to senior NASA decision makers in the areas of potential
investments for lunar surface systems, flight dates and manifests, and value enabled
by NASA in the areas of science, Lunar and Mars mission extensibility, commercial
opporturities, and international partner opportunities. The results will also aid in the
successful completion of the Mission Concept Review (MCR) for the Lunar Surface
Systems (LSS) Project Office,

4.  Description of the Work to be Performed: The Contractor shall perform the following
task requircments:

4.1 Campaign Analysis: To support the Lunar Surface Systems (I.8S) Mission Concept
Review (MCR) and current NASA/International Partner architecture activities, the
contractor shall perform the following analysis tasks:

a. Assist in the review of inputs from Transportation Systems and 1.8S data inputs to
ensure the team understands the data received

b. Iterate with Transportation System & Lunar Surface Systems Leads to assess,
update, and/or expand proposed trade space and sensitivity analysis cases based
on initial deterministic reference campaign results

¢. Perform irade studies and sensitivity analyses of proposed campaign options;
Sensitivities would include but not be limited to characterizing Affordability,
Technology, and Transportation System uncertainty

d. Complete probabilistic analyses based on the deterministic results, incorporate
integrated risk model provided by SAT risk team

e. Run Lunar Value model and create outputs to distinguish differences between
reference campaigns and sensitivities. Incorporate the integrated affordability and
risk as required to support the generation of the Figures of Merit.

4.2 Assessment of Schedule Risk: The contractor shall work with the NASA campaign
analysis tcam to define and assess schedule risk and integrate into the campaign
analysis. The contractor shall be responsible for incorporating key analyses of
schedule risk into the overall campaign analysis. '

A functional mathematical model shall be provided as an interim product to ensure
that study results will provide applicable products. The model must interact with
other campaign analysis models, including the manifesting model and cost model.
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The model shall have the capabilily to support probabilistic campaign analysis and to
evaluate potential changes in scheduling and contingency plans.

Technology Risk Study: The contractor shall collect Technology Development Risk
data related to identified technology development efforts for the lunar campaign.

This data shall be incorporated into the probabilistic campaign model 1o evaluate
technology insertion plans for the Lunar Campaign.

The contractor shall be responsible for incorporating key analyses from this model
into the overall campaign analysis.

Assessment of Miero Logistics: The contractor shall work with the NASA
campaign analysis team to assess micto logistics as part of the campaign analysis.
The contractor shall be responsible for incorporating key analyses into the overall
campaign analysis.

A functional mathematical model shall be provided as an interim product to ensure
that study results will provide applicable products. This model will be System
Dynamics based and focus on Iunar logisitics resupply and consumption. This model
shall be integrated with other campaign analysis models to allow for concurrent
analysis of cases. The effort shall include development of dynamic element failure
models, dynamic consumptions models, and logisitics packing models.

The contractor shall integrate element data from the element teams within the
CxAT Lunar,

Campaign Model Verification, Validation, and Accreditation: The contractor
shall evaluate the performance of the campaign model in relation to other models
being developed by the CxAT_Lunar team intemally and externally. This effort shall
include the comiparison and validation of assumption sets, as well as matching of
campaign descriptions 1o ensure that the model meets the requirements accurately and
that the algorithms are correctly implemented.

This effort shall include documeniation of element designs, coordination of element
assumptions, and validation and integration of the overall campaign assumptions.

Conduct Campaign Analysis of Trade Study Alternatives: The contractor shall
utilize the developed campaign models in order 10 evaluate potential Lunar
exploration campaign alternatives. Surface element and transportation element data
will be provided by other portions of the CXxAT_Lunar team.

Campaign Level Mission Success Analysis: Activity to update and refine the
Probability of No Second Launch Technical Performance Measures required to track
the viability of an Ares [ — Ares V launch order decision.
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5.  Peliverabies:

8.

5.1. The contractor shall deliver an interim and final report, in Microsoft Word format,
documenting the analysis methodology and analysis results.

5.2. The contractor shall deliver an interim and final presentation package to support
NASA’s Synthesis activity schedule. _

5.3. The contractor shall demonsirate the CXAT_Lunar Integrated Campaign Assessment
model 1o NASA.

5.4 The contractor shall support milestone reviews with the creation of presentation
material to relay important results and finding to senior level management.

Changes to interim delivery dates shall be coordinated with and approved by the TM.
Changes to the completion date must be approved by the Contracting Officer.

Government Furnished Items: In order to support the completion of the Task, the
contractor will have access to Lunar Exploration Architecture mission element
performance, cost, and risk data that will be supplied by a number of NASA-wide Surface
Systermn Teams. This data will cover initial estimates based on Pre-Phase A levels of
definition for, bul not Hmited to, lunar habitat elements, lunar surface mobility elements
(pressurized-and rovers), Extra-Vehicular Activity suit elements, lunar lander elements, and
science instruments.

Other Information Needed for Task Performance: The contractor shall plan for the
estimated travel to the NASA Langley Research Center, Hampton, VA to support{ffone-
day working meetings and travel to NASA Johnson Space Center, Houston, TX, to support

4 CxAT_Lunar integration meetings {2-4 days in duration).

Period of Performance/Schedule;
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Milestone | SOW Milestones Dates
Number | Paragraph _
1 5.1 Microsoft Word reports U
A
2 5.2 PowerPoint presentations T
e
3 53 Presentation at NASA LaRC | (SN END
4 54 Presentation Material é

9. NASA Task Moniter
NASA TM: Kandyce E. Goodliff
Mail Stop (MFS). 462
Phone Number: (757)864-4969 / Fax Number: (757)864-1973
E-Mail Address: Kandyce.E.Goodliff @nasa.gov




