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TASK ORDER: NNLOBACT7AT
Page3of 7

CONTRACT: NNLOSAAO1E

TASK ORDER SUMMARY

1. In accordance with Paragraph B.4, of the Basic Contract (NNLOSAAO1B), FAR 52,232-20 “Limitation
of Costs” applies at the Task Order level. In accordance with this clause, NFS 1852.232-81is
incorporated as follows:

“CONTRACT FUNDING, (NFS 1852.232-81) (JUN 1990)
(a) For purposes of payment of cost, exclusive of fee, in accordance with the Limitation of Funds

clause, the total amount aliotted by the Government to this Task Order is (Il This allotment
is for this task order and covers the following estimated period of performance: 28 August 2008

through 31 January 2009.
(b) An additional amount of (SIIIJPs cbligated under this Task Order for payment of fee.

(End of Clause)”

2. Perform tasks in accordance with the statement of work titied “Ares-1 Launch Vehicle Fragmentation Analysis”

SUMMARY OF TASK ORDER VALUE / FUNDING

TASK TASK VALUE SUMMARY TASK FUNDING SUMMARY
ORDER ESTIMATED FIXED TOTAL FUNDED FUNDED TOTAL
DOCUMENT COST FEE CPFF COST FEE FUNDED
BASE oy S oo - 279,504

NOQTE: Period of performance for this task order is 28 August 2008 through 31 January 2009.
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CONTRACT: NNLOSAAC1B TASK ORDER: NNLOSAC74T
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"~ Contract NNLOSAAOIR
Task Order Statement of Work

1. Yask Order Title: Ares1 - Launch Vehicle Fragmentation Analysis
2. Contractual References:

2.1 Statement of Work Reference: This requirement is pursuant to contract NNLO5AA01B, between

NASA Langley Research Center and (i NGNS R :for to the

contract Statement of Work.
¢ 5.3 Technical Studies

o  Technical study activities include, but are not limited to analyzing the feasibility of
instrument, spacecraft and mission design; investigating mission options and
associated performance expectations; analyzing system designs; analyzing
technologies needed to accomptish specific goals; analyzing population and mission
operations capabilities; and analyzing data handling and anafysis systems.

e 7.0 Information Management Services

o The contractor shatl provide information management services including, but not
limited to, web-based information management systems in support of evaluations,
assessments, and studies; databases; quality management; reference documents; and
web site development and maintenance. The contractor’s personal computer (PC)
based system shall be compatible with a MAC based system.

s 8.2 Administrative Support

¢ In conjunction with the evaluations, assessments, and studies, the contractor shall
provide support for meetings, conferences and related workshops which includes
generating and distributing explanatory materials, providing logistical support as
necessary, preparing and distributing documentation on conference results, and
making appropriate number of copies of videos, handouts, and other materials
developed during the conference. The explanatory materials include specifics about
how the goals of the conference will be achieved. Logistical support includes audio-
visnal equipment, copiers, computers and printers. Preparing documentation on
conference results ranges from a straightforward compilation of material presented at
the conference to the generation of a narrative report.

22 Potential for Organizational Conflict of Interest (OCI): In support of this task order, the contractor:

*  shall be required to perform studies and analyses which involve elements of systems
engineering and technical direction (e.g., develop specifications and statements of work).
{Potential OCI Type: Biased Ground Rules,)

* may have access to proprietary information and various other types of non-public data.
(Potential OCI type: Unequal Access to Information.)

As described in NASA FAR Supplement (NFS) 1852.209-71 {Clause H.11, Limitation of Future
Contracting, contained in contract NNLO5SA AQ1B), this work may give rise to a potential conflict of
interest. Therefore, the contractor shall comply with Clause H.17, Access to Sensitive Information
(NFS 1852.237-72); Exhibit D, Organizational Conflict of Interest Avoidance Plan, contained in
contract NNLOSAAO1B, and the task-specific Organizational Conflict of Interest (OCI) Plan
incorporated as Attachment 2 to this order. (NOTE: The proposed/approved OCI plan will be attached
at time of award.)
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CONTRACT: NNLOSAAQ1B TASK ORDER: NNLOSAC74T
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3. Purpose, Objective, and Background of Work te be Performed:

The Simulation Assisted Risk Assessment (SARA) Project supports NASA’s ESMD through the vse of physics-
based analyses to assess failure environments associated with space exploration system failures. Probabilistic risk
assessment (PRA) techniques are applied in a top-down manner to identify key risk drivers of the system. Risk
drivers that depend strongly on the physics of failure, or operational state, are assessed through analysis.
Appropriate analytic techniques are selected through consideration of the failure scenario’s overall impact on the
integrated system design through risk contribution, sensitivity of the results, uncertainty in the existing knowledge,
and complexity of the physics. Simulation results are quantitatively inserted into the PRA. In addition to risk
quantification, physics-based analysis adds knowledge about the response of the system to failures which guides
fisture design and potential accident response decisions.

During FY06,§Jlmodeled the fragmentation of the Ares I first stage due to a complete nozzle blockage. Results
of the effort include mass and velocity distributions of the bursting case along with estimates of the time for the case
to burst for the nozzle blockage scenario. Due to limited geometry definition, the forward dome of the Ares I solid
rocket booster (SRB) was treated as a rigid structural section.

The current effort supports the SARA Tearn’s characterization of failure environments through focused physics-
based analysis of launch vehicle fragmentation and combustion instability leading to vehicle fragmentation. This
task extends the FY06 work to include effects of a deformable forward dome and representation of FTS effects.

4. Scope of Work: The Contractor shall perform the following task requirements:
4.1  AresI- Launch Vehicle Fragmentation Analysis

4.1.1  Effect of deformable forward SRB dome

e  Analyze the fragment field of the forward dome under case burst conditions. The
specific failure scenario leading to the case/dome burst correspond to conditions at SRB
ignition (Mission Elapsed Time = 0 sec) with 100% and 50% nozzle blockages. While
large nozzle blockages are not the most likely failure scenarios, they provide a consistent
means of generating over-pressures within the SRB.

»  Distributions of fragment mass and velocity distribution, as well as fragment
development time, are required.

4.1.2  Flight Termination System (F1S) Induced Fragmentation Analysis

s  Determine the fragment mass and velocity distributions for three First Stage FTS destruct
scenarios—flight conditions corresponding to MET =0, 30, and 110 sec.

»  The analysis will include a linear shaped charge (or computational analog) detonation
beginning at the ends of the LSC and progressing toward the middle of the stage.

¢  The analysis needs to take into consideration the non-rigid FS dome included in task
4.1.1, the representative state (i.e. internal geometry) of the SRB propellant at each flight
condition, and the combustion chamber pressure relief due to the SRB case fracture.

5.  Deliverables: The contractor shall provide all deliverables as specified below:
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Description Due Date Format
1. | Final Report documenting SRB Dome results to | Award -+l | Email, MS Word file,
include a table of resulting debris size, mass, and with a copy on CD
velocity distributions (Task 4.1.1)
2. | Animation of the SRB Dome failure Award -y
(Task 4.1.1)
3. Status Report documenting FTS induced Award (P | Email, MS Word file,
fragmentation (Task 4.1.2) with a copy on CD
4. Final Report documenting FTS results to include | Award -Ii Email, MS Word file,
a table of resulting debris size, mass, and with a copy on CD
velocity distributions (Task 4.1.2)
5. | Animation of the First Stage failure Award -

The contractor shall keep the Contracting Officer’s Technical Monitor (COTR), informed of task status and
progress by regular correspondence or meetings. The Government has uniimited rights to all deliverables

of this Order.

6. Government Furnished ftems: The Government is prepared to provide the documentation and/or

equipment/office space listed below:

GOVERNMENT FURNISHED ITEM WHEN TO BE FURNISHED
Desktop/Workstation As Required
Office Space As Required

7. Other Information Needed for Task Performance: None

8. Period of Performance/Schedule: The period of performance for this task order shall be task issuance

through 21 January 2009. Interim event dates may change based on direction of the Task Monitor. Changes
to the completion date must be approved by the Contracting Officer.

o @ "g_
g & == Milestones Dates
%< S &
SE Z&E
= e
1 b Start Date
2 4.1.1 SRB Pome Resuits Final Report A
3 4.1.1 SRB Dome Fajlure Animation
4 4.1.2 FTS Induced Fragmentation Status |
Report
5 4.12 FTS Results Final Report I
6 412 Animation Upper Stage Failure
8 »* Completion Date
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9. NASA Task Management:

Task Manager (TM)

TM: Donovan L. Mathias

Organization / Mail Stop (M/S); MS-258-1
Phone Number: 650-604-0836

E-Mail Address: Donovan.L Mathias@nasa.gov
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TASK ORDER SUMMARY

1. Ins accordance with Paragraph B.4, of the Basic Contract (NNLOSAAQ1 B), FAR §2.232-20 “Limitation
of Costs” applies at the Task Order level. In accordance with this clause, NFS 1852.232-811
incorporated as follows:

“CONTRACT FUNDING, (NFS 1852.232.81) {JUN 1990)

{a) For purposes of payment of cost, exclusive of fee, in accordance with the Limitation of Funds
clause, the total amount afiotted by the Government to this Task Order is (NP This allotment
is for this task order and covers the foflowing estimated period of performance: 28 August 2008
through 30 June 20089

{b} An additional amount of GNP obligated under this Task Order for payment of fee.
{End of Clause)’

SUMMARY OF TASK ORDER VALUE | FUNDING

TASK TAGK VALUE SUMMARY TASK FUNDING SUMMARY

ORDER | ESTIMAIED FIXED TOTAL EUNDED EUNDED TOTAL
DOCUMENT COST FEE CPFF cCosT FEE FUNDED

BASE | s2rgs9s | Y $279,594
Med 1 ' $278,504 $279,504

NOTE: Period-of performance for this task order is 28 August 2008 through 30 June 2009.




