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Emergency: No

Revision 09: The purpose of this revision is to extend this task into Contract Year 6 of the
NNMO5AB50C ESTS contract. This revision defines and estimates work for the period October,
2, 2010 through September 30, 2011. Additionally, the Schedule, Performance Plan and Risk
Assessment have been revised to reflect changes in task activities for the new period of
performance. This revision affects the following APO elements: Orion Launch Abort System
(Subelement —EA) and Lander Engine Test Bed Control Valve Development (Subelement —EB).

This revision results in an estimate of [&4% as delineated below.
Sub- Title WBS Labor Travel Total
-EA Orion Launch Abort System 644423.06.34.03.10.08 (b)(4)
-EB Lander Engine Test Bed Control 253295 04.04.30.01
Valve Development

(b)(4)

Revision 08: This revision aligns scope, schedule, and resource estimates with expectations
for the remainder of this contract year. Additionally, the Schedule, Performance Plan and Risk
Assessment have been revised to reflect changes in task activities for the new period of
performance. The following subelements have been administratively closed: Upper Stage
(Subelements -CB, -CC, -CD, -CF, -CG and -CH). Work on these subelements has been
continued under Task Order 33-000001, Constellation Propulsion Systems Support,
Subelement —CF, Constellation Sub-System Component Support. This revision will decrease
the overall Task Order estimate by W Estimates are revised per the table below:
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Revision 07: The purpose of this revision is to extend this task into Contract Year 5 of the
NNMO5AB50C ESTS contract. This revision defines and estimates work for the period October,
3, 2009 through October 14, 2010. Additionally, the Schedule, Performance Plan and Risk
Assessment have been revised to reflect changes in task activities for the new period of
performance. This revision affects the following APO elements: Upper Stage (Subelements —
CB, -CC, -CD, —CF, —CG and —CH) and Ares | Launch Abort System (Subelement —EA) and
Lunar Surface Access Module (Subelement —EB). The International Lunar Network High
Pressure Gas Regulator, Subelement —01, Ares | Upper Stage Reaction Control System,
Subelement —CA, Ares | First Stage Reaction Control System, Subelement —CE and the Lunar
Surface Access Module Fuel Turbine Bypass Valve (Materials), Subelement —EC are closed.

Revision 06: This revision aligns scope, schedule, and resource estimates with expectations
for the remainder of this contract year and adds labor for an Engineering Intern allocated to
Subelement —CH from May through August. This revision will decrease the overall Task Order
estimate by Estimates are revised per the table below:
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Revision 05: This revision changes the Task Order Title to Spacecraft Valve, Actuators and
Lines Engineering Support and [DICN It adds Subelements -EA, Ares
I Launch Abort System; -EB, Lunar Surface Access Module Fuel Turbine Bypass Valve
(Engineering); -EC, Lunar Surface Access Module Fuel Turbine Bypass Valve (Material); and -
01, International Lunar Network Gas Regulator; aligns scope, schedule, and resources
estimates with expectations for the remainder of this contract year; eliminates the Surge
Arrester Specification deliverable; replaces a portion of the direct labor hours under
Subelements -CB, -CC, -CD, -CF, -CG and -CH with a specialty contractor; adds direct labor
hours for new Subelement -EA; adds direct labor hours for new Subelement -EB; adds
subcontract estimate for a vendor to develop a high pressure gas regulator and for the design,
development and test of a Fuel Turbine Bypass Valve, actuator, mounting interface and
coupling to new Subelement -EC. This revision will increase the overall Task Order estimate by
W Estimates are revised per the table below:
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Revision 04: This revision aligns scope, schedule, and resource estimates with expectations

for the remainder of this contract year and adds labor and relocation costs for two new
engineers. One engineer is allocated from December through the end of this contract year and
the other is allocated from January through the end of this contract year. This revision will
increase the overall Task Order estimate by [ Estimates are revised per the table
below:




-CH

136905.08. b))
05.06.05.08

Revision 03: The purpose of this revision is to extend this task into Contract Year 4 of the
NNMO5AB50C ESTS contract. This revision defines and estimates work for the period
September, 27, 2008 through October 2, 2009. Additionally, the Schedule, Performance Plan
and Risk Assessment have been revised to reflect changes in task activities for the new period
of performance. This revision affects the Upper Stage Subelements CA, CB, CC and CD and
the First Stage Subelements CE, CF, CG and CH. First Stage Subelement Cl is closed.

Revision 02: This revision aligns scope, schedule, and resources estimates with expectations
for the remainder of this contract year. This revision will reduce the overall Task Order estimate
by LS Estimates are revised per the table below:

ODC, Material,
Travel & Labor Only
Subcontractor Delta
Only Delta

Cost
Delta
Subelement

> Cost

Subelement Rationale
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Revision 01: This revision aligns scope, schedule, and resource estimates with expectations
for the remainder of this contract year. In particular, labor estimate was adjusted to reflect the
addition of one engineer in December and the subtraction of one engineer in April to support
changed scope of these efforts.

Revision 00: This is a new Task Order (TO) for Contract Year 3 of the NNMO5AB50C ESTS
contract, and it replaces Subelements -CA, -CB, -CC, -CD, -CJ, -CK, -CL, -CM, and -CW of TO
33-030301 from Contract Year 2 of the same contract. This TO defines and estimates work for
the period 29 September 2007 through 26 September 2008. Additionally, the Schedule,
Performance Plan and Risk Assessment have been revised to reflect any changes in task
activities for the new period of performance.

Task Order Description & Objectives

The purpose of this TO is to provide engineering support for planning, design, development,
analysis, review, testing, inspection, anomaly resolution, and insight relating to Reaction Control
System valves, actuators, ducts, miscellaneous components, and fluid systems. It includes all
levels of hardware development—advanced technology, test hardware, demonstrator hardware,
prototype hardware, and flight hardware. Specific tasks to be performed: functional design,
detailed design, test system layout and design, test planning, test procedure development,
testing and data evaluation, thermal analysis, stress analysis, fluid flow analysis, flexibility
analysis, kinematics, component sizing and selection, insight, trade study input and evaluation,
and test anomaly investigation.

Subelement —EA: Orion Launch Abort System

This subelement supports efforts under NASA MSFC Work Breakdown Structure code
644423.06.34.03.10.08. This subelement provides support for the planning, design,
development, analysis, review, testing and inspection of components for the Launch
Abort System (LAS) for Orion. Specifically, technical support will be provided for
mechanical design, development of detailed CAD components and systems drawings,
preliminary thermal/stress analysis, kinematics analysis, fluid/gas flow analysis,
component selection, test plans/procedures and specification reviews and preparation.
Deliverables will include trip reports and status related to the pintle valve redesign effort.

Subelement —EB: Lander Engine Test Bed Control Valve Development (Engineering)

This subelement supports efforts under NASA MSFC Work Breakdown Structure code
253225.04.04.30.01. This subelement provides support for the planning, design,
development of an advanced control valve for a LO2/LH2 deep throttling expander cycle
engine. Specifically, technical support will be provided for mechanical design and
development of detailed test fixtures and components, test plans, procedures, hazard
analyses, readiness reviews, data analysis, anomaly resolution and reports associated
with control valve and engine testing.

Technical Approach (Including required input, guidelines & assumptions)
Technical support for Subelements -EA through -EB will involve the following activities.

Review propellant delivery and/or flight gas distribution system design requirements and
objectives.
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Prepare system schematics, component preliminary sizing, and descriptive documentation.

Develop preliminary system layouts using Intergraph EMS, Pro-E, or Unigraphics as the CAD
system.

Perform fluid flow analysis, and preliminary thermal/stress analysis.

Revise design sizing of components, system layout and schematics to reflect required changes.
Finalize fluid flow analysis, and thermal/stress analysis.

Finalize 3-D CAD models and detailed drawings.

Evaluate component requirements, develop flysheet, specifications, and select appropriate
components that satisfy the specifications.

Provide trade studies on alternate system requirements and configurations, materials selections
and other design aspects.

Prepare development plans and test procedures for components and systems.

Attend technical interchange, project planning, design review and other appropriate meetings to
maintain a current knowledge base of design, requirements, issues, action items, and resolution
activities. ldentify issues and pursue resolutions.

Provide independent technical reviews of documentation produced/provided by others.

Support component level test planning.

Support test and flight hardware acquisition.

Document and deliver test results with recommendations.

Support component level disassembly, inspection, and reassembly procedures.

Discussion of Skills Required

Senior engineers with experience in fluid systems design and development and/or test are
required. Experience with pressurant and propellant delivery systems, specifically the RCS

design is desired.

Junior engineers with fluid systems design experience are required. Experience with Pro E
modeling and fundamental working knowledge of propellant fluid systems is desired.

Special Tools Required

Pro E workstations and software will be provided by MSFC.
Participating Subcontractors

None.

Milestones & Deliverables

Work is primarily driven by milestones that are set by the respective project customers, and are
not within the control of the Task. Deliverables will include presentations, reports, and letters
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documenting findings, issues, meetings, trips, etc., as scheduled on a case by case basis.
Reports documenting significant tasks will be provided as they are completed. Progress of
efforts and significant issues will be formally documented in Monthly Activity Reports provided in
the Jacobs Enterprise Management System. See Task schedule.

Deliverables will include:

¢ Input to CAD component and systems drawings.
Input to preliminary thermal/stress analysis.
Draft and final results of kinematics analysis.
Draft and final results of fluid/gas flow analysis.
Draft and final results of lines flexibility analysis.
Draft and final results of component sizing and selection research, trade studies and
technical interchange
Draft and Final Test plans/procedures.
Draft and final Test Reports.
Draft and final results of specification reviews.
Draft and Final Component specifications.
Input to Monthly Activity Reports.
Draft and final results trip reports.

Subelement — EA

Review of Valve Control System Study for the Launch Abort System Attitude Control Motor by
October 2010.

Review of Attitude Control Motor Valve Specification by December 2010.
Review of Attitude Control Motor Actuator Specification by December 2010.
Attitude Control Motor Valve Design Trade Study by September 2011.
Attitude Control Motor Actuator Design Trade Study by September 2011.

Risk Mitigation Recommendations for Production Attitude Control Motor Valve by September
2011.

Risk Mitigation Recommendations for Production Attitude Control Motor Actuator by September
2011.

Subelement — EB

Control Valve Development by September 2011.

Special Considerations (Recruiting, Special Equipment / Material, Safety, etc.)
Subelement —EA, Orion Launch Abort System

Travel =[GI88 S for two trips to hardware vendor.

Subelement —EB, Lander Engine Test Bed Control Valve Development (Engineering)
None

Work Shelf



The following activities could be accomplished as part of the Task Order performance by personnel that
are temporarily available due to program or funding delays on other Tasks. Specific assignments will
be coordinated with the Task Initiator to ensure appropriate skills and experience.

TO/Subelement Description Due Date Skill
All Monthly Activity Reports End of Month All
9.0 Schedule
Task Order SJE[TaskName [2011
Sep Qct Nov Dec Jan Feb Mar Apr Ma Jun Jul Au Sey Oct
33-030305 TO 33030305
33-030305 -EA Orion Launch Abort System
33-030305 Attitude Control Motor Valve Control System [=——]
Study Review
33-030305 Product Development
33-030305 Product Drop % 10/29
33-030305 Customer Need Date 10129
33-030305 Attitude Control Motor Valve Specification Review S ————————————T D)
33-030305 Product Development
33-030305 Product Drop % 1231
33-030305 Customer Need Date 12131
33-030305 Attitude Control Motor Actuator Specification [
Review
33-030205 Product Development
33-030305 Product Drop 12131
33030305 Customner Need Date 12131
33-030305 Attitude Control Motor Valve Trade Study L )
33030305 Procuct Development _———
33-030305 Product Drop 9130
33-030305 Customer Need Date 9130
33-030305 Attitude Control Motor Actuator Trade Study F )
33-030305 Product Development e eE A AT EEEE AT TR R AR AR RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR R RRRRRRREE
33-030305 Product Drop 9130
33-030305 Customer Need Date 9130
33-030305 Production Attitude Control Motor Valv e Risk o )
Mitigation Recommendations
33-030305 Product Development e
33-030305 Product Drop 9130
33-030305 Customer Need Date 9130
33-030305 Production Attitude Control Moter Actuater Risk o )
Mitigation Recommendations
33-030305 Product Development
33-030305 Praduct Drop 9130
33-030305 Customer Need Date 9130
33-030305 EB Lander Engine Test Bed Control Valve o s———
Development (Engineering)
33-030305 Control Valve Development —
33-030305 Product Development —‘i
33-030305 Product Drop 331




ESTS Contract Task Order Request Performance Plan

Task Order Title: Spacecraft Valve, Actuators and Lines Engineering Support
Task Order Number: ~ 33-030305 Revision: 09
Weighting End of Period

Category

Technical Objectives

1. Prepare component functional
specifications

2. Provide fluid/gas flow

analysis.

3. Prepare system and component
test plans and procedures.

4. Communicate results, issues,
action items, etc., to NASA and
Jacobs management.

5. Document development and use
of

analysis tools and methodologies
as appropriate for future
reference.

6. Provide mechanical design and
development of detailed CAD

components and systems drawings.

7. Provide thermal analysis,
stress analysis, and kinematics
analysis for piping systems.

8. Provide thermal/stress
analysis

for components.

9. Provide component selection
engineering.

10. Demonstrate initiative in
taking independent actions when
required.

11. Provide engineering input for
anomaly resolution.

12. Demonstrate ability to
discover “gaps” in work products,
training, and capabilities.
Develop and communicate plans to
close gaps.

13. Work is accurate for intended
use.

14. Level of detail is

appropriate

for intended use.

15. Tools and methodologies
applied are appropriate for
intended use.

16. Work is of appropriate
quality.

17. Resources assigned exemplify
appropriate technical knowledge.
18. Progress and results are
appropriately documented.

19. Demonstrate continuous
improvement.

Technical % 1 €chnical Score

65% X 65% =

Justification



ESTS Contract Task Order Request Performance Plan

Task Order Title: Spacecraft Valve, Actuators and Lines Engineering Support

Task Order Number: 33-030305 Revision: 09

20. Level of technical oversight
required is appropriate for
resources and work assigned.
21. Demonstrate effective
engagement with prime
contractors,

their subcontractors, and vendors.
22. Demonstrate effective
engagement with Integrated
Product

Teams.

Weighting
Schedule %
et : 10%

Schedule Objectives (Milestones) (min 10%)

1. Unless otherwise noted,

milestones and deliverables are

defined on a case-by-case basis

as

coordinated between the Task

Initiator and Task Lead and are

met.

2. Work progression is

appropriate

for action assigned.

3. Resource loading commensurate

with task schedule.

4. Specifications preparation and

performance completed on time to

support other areas.

5. Test Plans and Procedure

completed as negotiated with Task

Initiator

6. Exemplify ability/willingness

to adjust to changing priorities.

7. Responses to action items are

timely.

Weighting
Cost%
25%

Cost (actual vs. negotiated)

(min.25%)

Weighting
Total %
100.00%

Schedule Score
X 10% =
Justification

Cost Score
X 25% =

Justification

Total Score




ESTS Contract Task Order Request Performance Plan

Task Order Title:

Spacecraft Valve, Actuators and Lines Engineering Support

Task Order Number: 33-030305 Revision: 09

Technical, Schedule, and Cost Grading Scale

Score
9.0-10.0
8.0-8.9
7.0-7.9
3.0-6.9
0.0-2.9

Description

Exceeded TO Performance Plan objectives resulting in major benefit(s)

Exceeded TO Performance Plan objectives resulting in modest benefit(s)

Met TO Performance Plan objectives

Did not meet all TO Performance Plan objectives resulting in minimal impact or requiring additional agency funds

Did not meet TO Performance Plan objectives resulting in substantial impact and/or requiring additional agency funds



ESTS Contract Task Order Request Performance Plan

Task Order Number:  Spacecraft Valve, Actuators and Lines Engineering Support

Task Order Number: 33-030305 Revision: 09

Comments:



Marshall Space Flight Center JACOBS

Engineering, Science & Technical
Services ESTS Group

Contract Number: NNMO5AB50C
TO Title: Spacecraft Valve, Actuators and Lines Engineering Support
TO Number: 33-030305 Revision: 09

Period of Performance: 10/01/2010 to 9/30/2011

MSFC Initiator: Shawn Brechbill
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Task Order Risk Assessment to Cost, Technical, and Schedule

List identified risk associated with Task Order performance as related to task cost, technical,
and schedule. Classify the risk(s) according to probability of occurrence and impact as defined
below and enter the risk into risk matrix.

Risk | Probability | Impact

Risk Type (1-4) (1-4) | Risk Description
Risk C1 | Cost No cost risks have been identified
Risk T1 | Technical 3 1 No expertise in some technical areas resulting in required

training of staff.

Risk S1 | Schedule 2 1 Delays hiring personnel to fill position openings

*Note: See page 2 for risk mitigation plan for those risks which are Primary Risk Drivers.

Task Order Risk Matrix Legend
nevitable Occurrence Y Y Primary Risk Driver:
(235% Frobability) 4 EF;LUWQS Risk Mitigation
High Probability of Occumence 4 Y Y Caution: R edui
o 4 : fuiras status
(=B0% hut, 295% Probability) updates and general plan
tedium Probabhility of Occurrence 5 Y Y Y L':'rtngk.mddummn as b
3% bl % Probbi
Low Probability of Quourense, 4 Y |y Watch: Mo Action
(«::25".-{:- Prao I':ISII':IIIIt'_'l":l requn’ed

1 2 3 4

Minimal  Minor Medium  bajor
Impact Impact Impact Impact



Impact Level

Cost Impact
Definition

Technical Impact Definition

Schedule Impact Definition

(1) Minimal Impact

No significant cost
impact

No significant technical impact

No significant schedule impact

(2) Minor Impact

Potential to recover
cost

Potential to gain required
technology without impact

Minor delay in deliverables but
no impact to customer

(3) Medium Impact

>0 but <10%
subtask cost
overrun

Some technical impact but
potential to recover

Delay in subtask deliverables
but work arounds available and
acceptable to customer

(4) Major Impact

>10% subtask cost
overrun

Unable to meet technical
requirements to perform
subtask

Delay in subtask deliverables
with impact to customer

Risk Mitigation Plan

Complete the following chart for those risks identified on page 1 as “Primary Risk Drivers”.
The following chart will serve as the Risk Mitigation Plan.

Risk No.:
Risk Description:

Mitigation Step | Planned

No. Completion Date Mitigation Step Description




