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Marshall Space Flight Center 

Engineering, Science & Technical Services 

 
 

Task Order Plan (TOP) 

 
Contract Number: NNM05AB50C 
TO Title: Constellation Support to Propulsion Systems 
TO Number: 33-000002   Revision: 00 
 
Period of Performance: 10/02/2010 to 09/30/2011 
 
MSFC Initiator: Terry  Ware (Task Initiator) 
 

 
Emergency: No 
 
1.0 Task Order Description & Objectives 
This Task Order provides scope, schedule and resource estimates for the period of October 2, 2010 
through September 30, 2011 of Contract Year 6.  Efforts conducted under this Task Order are a 
continuation of efforts previously conducted under Task Order 33-000001 of Contract Year 5. 
 
Provide Analysis, Design Services, Systems Engineering, Fabrication, Test, and Data Services support 
to Propulsion Systems. 
 
Analysis support will include systems, subsystems, components, and detail hardware 
performance/thermal-fluid, heat transfer, stress, structural, structural dynamic, loads and environments. 
Maintain, modify, and verify any associated critical math models. 
 
Design Services support will include the development of system, subsystem, component, assembly, 
and piece part 3 dimensional and 2 dimensional Computer Aided Design models and drawings. 
 
Systems Engineering will include support for the planning, design, development, analysis, review, test, 
characterization, requirement and verification definition and flow down, evaluation of design features 
and proposed design changes, development and evaluation of system, element and component level 
test plans, development and evaluation of system, element and component level specifications, 
hardware integration, anomaly resolution, trade studies, and insight. 
 
Fabrication support will be provided for non-critical hardware, components, assemblies, subsystems, 
and systems in support of test activities. 
 
Test support will be provided for test planning and procedures development, test system development, 
integration and checkout, test conduct, test system maintenance, and post test system disposition. 
 
Data Services support will be provided for the reduction, analysis, interpretation, maintenance, and 
disposition of analysis, test, and flight data, including the development of data reduction and analysis 
tools. 
 
Subelement CA – Constellation Liquid Engines Support 
Provide Analysis, Systems Engineering, Test and Data Services support to ER21 as defined above and 
as specifically identified in Section 6 below.  
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Subelement CB – Constellation Main Propulsion Systems Support 
Provide Analysis, Systems Engineering, Test and Data Services support to ER22 as defined above and 
as specifically identified in Section 6 below.  
 
Subelement CC – Constellation Auxiliary Propulsion Systems Support 
Provide Analysis, Systems Engineering, Test and Data Services support to ER23 as defined above and 
as specified identified in Section 6 below.  
 
Subelement CD – Constellation Turbomachinery Support 
Provide Analysis, Systems Engineering, Test and Data Services support to ER31 as defined above and 
as specifically identified in Section 6 below.  
 
Subelement CE – Constellation Combustion Devices Support 
Provide Analysis, Systems Engineering, Test and Data Services support to ER32 as defined above and 
as specifically identified in Section 6 below.  
 
Subelement CF – Constellation Propulsion Components Support 
Provide Analysis, Systems Engineering, Test and Data Services support to ER33 as defined above and 
as specifically identified in Section 6 below.  
 
Subelement CG – Constellation Propulsion Detail Design Support 
Provide Design Services support to ER34 as defined above and as specifically identified in Section 6 
below.  
 
Subelement CH – Constellation Thrust Vector Control Systems Support 
Provide Analysis, Systems Engineering, Fabrication, Test and Data Services support to ER35 as 
defined above and as specifically identified in Section 6 below. 
 
Subelement CI – Constellation Propulsion Structural Analysis Support 
Provide Analysis, Systems Engineering, and Data Services support to ER41 as defined above and as 
specifically identified in Section 6 below.  
 
Subelement CJ – Constellation Propulsion Fluid Dynamics Analysis Support 
Provide Analysis, Systems Engineering, Fabrication, Test and Data Services support to ER42 as 
defined above and as specifically identified in Section 6 below.  
 
Subelement CK – Constellation Propulsion Thermal Analysis Support 
Provide Analysis and Data Services support to ER43 as defined above and as specifically identified in 
Section 6 below.  
 
Subelement CL – Constellation Large Solid Propulsion System Support 
Provide Analysis, Systems Engineering, Fabrication, Test and Data Services support to ER51 as 
defined above and as specifically identified in Section 6 below.  
 
Subelement CM – Constellation Small Solid Propulsion System Support 
Provide Systems Engineering support to ER52 as defined above and as specifically identified in 
Section 6 below.  
 
2.0 Technical Approach (Including required input, guidelines & assumptions) 
Specific technical approaches for each support activity will be as identified and coordinated on a case-
by-case between the MSFC Task Initiator and Shown below are generic technical 
approaches for applicable categories of ESTS products: 

Analysis: 
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1. 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. Identify issues, pursue resolutions, and provide supporting analyses. 

2. Identify customer objective and requirements for analyses. 
3. Collect inputs: hardware/software configurations, propellant characteristics, launch / test 

conditions, launch / test telemetry, thermal fluids properties, and other boundary conditions, etc. 
4. Identify analysis methodology, develop tools as needed, create and/or modify modeling 

algorithms as appropriate. 
5. Generate model and model inputs. 
6. Perform analyses. 
7. Compare results to requirements, historical experience, statistical analyses, and results of other 

analyses. 
8. Update databases as appropriate. 
9. Document and deliver results with recommendations. 

 
Design Services: 

1. 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. Identify issues, pursue resolutions, and provide supporting analyses. 

2. Assist in the development and/or review of system or component design requirements and 
objectives. 

3. Prepare preliminary schematics, sketches, and descriptive documentation. 
4. Perform or review analyses, studies, and evaluations as required for maturing the design 

concepts. 
5. Interface with other disciplines to verify compliance with design requirements and component 

interfaces and evaluate the designs compliance with thermal, stress, materials, fluid flow, and 
other design related aspects. 

6. Evaluate component specifications and recommend component selection alternatives. 
7. Develop detailed models and design drawings using Pro-E CAD. 
8. Develop integrated layout drawings and detailed design drawings using Pro-E CAD. 
9. Document and deliver results with recommendations. 

 
Systems Engineering 

1. 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. Identify issues, pursue resolutions, and provide supporting analyses. Complete 
assigned action items.  Develop requirements and implement risk management processes. 

2. Translate higher level requirements into lower level functional requirements and design options. 
Conduct trade studies/assessments to determine the optimal design solutions.  

3. Collect data and perform assessments on the system to continually assess compliance against 
requirements. 

4. Support relevant testing, including design, fabrication, documentation, analysis and 
assessments of test plans, test procedures, and test reports. Identify and pursue resolution of 
issues. 

5. Support relevant anomaly investigations and failure investigation teams.  Identify and pursue 
resolution of issues. 

6. Identify and document customer objectives and product requirements. 
7. Collect required inputs. 
8. Develop draft product per customer requirements. 
9. Conduct stakeholder review. 
10. Modify/update draft product based on stakeholder reviews. 
11. Document and deliver results with recommendations.  

 
Fabrication: 

1. Receive and review CAD drawing, shop traveler, or customer electronic work, etc., in order to 
fully understand requirements (including traceability requirements if necessary) and verify that 



quantity of item requested and product requirements are clearly and completely defined and 
item is producible. 

2. Acquire necessary suitable materials for fabrication.  
3. Fabricate the item. 
4. Perform initial inspection checking functional characteristics versus requirements. 
5. Release item to end user for use. 

 
Test: 

1. 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. Identify issues, pursue resolutions, and provide supporting analyses. 

2. Support component and/or system level test planning, post test data reviews and evaluation of 
anomalous test events as required. This includes performing post test data reviews, specialized 
analysis/evaluation of unique or out of family test conditions and test request presentations. 

3. Support test and flight hardware acquisition, tracking, and integration. 
4. Provide integration insight, evaluation and review for test article and facility interfacing. 
5. Provide real time and post test/flight data evaluation using WinPlot or other MSFC provided 

software. 
6. Document and deliver results with recommendations. 

 
Data Services: 

1. 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. Identify issues, pursue resolutions, and provide supporting analyses. 

2. Support/Provide data reduction, analysis, and presentation of data. 
3. Identify anomalies and support/provide resolution.  
4. Follow-up with the resolution of and recommendations for any outstanding issues and present 

the findings to obtain closure. 
5. Develop and maintain WinPlot scripts as needed. Participate in the development and 

implementation of new data analysis and database tools. 
6. Provide real time and post test/flight data evaluation using WinPlot or other MSFC provided 

graphical software. 
7. Document and deliver results with recommendations. 

 
3.0 Discussion of Skills Required 
Subelement CA – Constellation Liquid Engines Support 
Junior, Journeyman and Senior Engineers with knowledge of propulsion system design, analysis, 
engine integration and development/verification testing. 
 
Subelement CB – Constellation Main Propulsion Systems Support 
Junior, Journeyman and Senior Engineers with knowledge of propulsion system design, analysis, 
engine integration and development/verification testing. 
 
Subelement CC – Constellation Auxiliary Propulsion Systems Support 
Senior and Junior Engineers with experience in APS design, development, and test are required.  
Previous experience with small thruster systems Design Development Test and Evaluation and 
dynamic modeling are desired. 
 
Senior and Junior Technicians with electrical and/or mechanical experience in fluid systems design, 
development, and test are required.  Previous experience with Easy5 analysis software is desired. 
 
Subelement CD – Constellation Turbomachinery Support 
Senior Engineer with general knowledge of turbomachinery, fluid mechanics and test operations for 
liquid propellant rocket engines. Detailed knowledge of fluid flow mechanics, materials, manufacturing 
techniques, and methods of design and design analysis is required. 
 



Subelement CE – Constellation Combustion Devices Support 
Junior and Senior Engineers with general knowledge of fluid mechanics and test operations of gas and 
liquid propellant rocket engines. Detailed knowledge of combustion chemistry, fluid mechanics, and 
methods of design analysis is required. 
 
Subelement CF – Constellation Propulsion Components Support 
Senior Engineers with experience in fluid systems design and development and/or test are required.  
Experience with pressurant and propellant delivery systems, specifically Reaction Control Systems 
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. 
 
Subelement CG – Constellation Propulsion Detail Design Support 
Senior engineers with general knowledge of engineering mechanics, materials, fluid mechanics and 
propulsion system design and Pro-E CAD experience and CAD Technicians with Pro-E CAD 
experience to generate the CAD models and drawings. 
 
Subelement CH – Constellation Thrust Vector Control Systems Support 
Senior and Junior Engineers with experience in fluid systems design, development, and test are 
required.  Previous experience with the Solid Rocket Booster (SRB) Thrust Vector Control (TVC) 
System, TVC hydraulic systems design and dynamic modeling is desired. 
 
Senior and Junior Technicians with electrical and/or mechanical experience in fluid systems design, 
development, and test are required.  Previous experience with the SRB TVC System, TVC hydraulic 
systems design and dynamic modeling is desired. 
 
Subelement CI – Constellation Propulsion Structural Analysis Support 
Senior and Junior Engineers with experience in structural dynamics analysis, stress analysis, and test 
are required.  Previous experience with the structural analysis of solid rocket motors, liquid rocket 
engines, and turbomachinery is desired. 
 
Subelement CJ – Constellation Propulsion Fluid Dynamics Analysis Support 
Junior, Journeyman, and Senior Engineers with background in mechanical engineering or aerospace 
engineering and a strong background in acoustics, CFD, or fluid dynamics. 
 
Subelement CK – Constellation Propulsion Thermal Analysis Support 
Junior, Journeyman, and Senior Engineers with background in mechanical engineering or aerospace 
engineering and thermal/fluids analysis. 
 
Subelement CL – Constellation Large Solid Propulsion System Support 
Senior Engineers with knowledge of solid rocket motor systems engineering.  Engineer with specific 
knowledge of solid rocket motor case, joints and seals.  Entry level (1-5 years) engineer with solid 
rocket motor systems engineering and requirement development experience. Previous experience with 
RSRM and SRB components and systems is desired. 
 
Subelement CM – Constellation Small Solid Propulsion System Support 
Senior Engineer with knowledge of solid rocket motor systems engineering, solid propellant 
performance characteristics, and/or pyrotechnic devices.  
 
4.0 Special Tools Required 
All computer hardware and software will be provided by NASA MSFC. 
 
5.0 Participating Subcontractors  
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Subelement CI –

 
Subelement CJ –

 
6.0 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 be formatted as presentations, reports, and letters 
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 

 
Milestones for technical assessments and evaluations as specified above, will be coordinated between 
NASA and technical personnel to perform the efforts, and negotiated with Task Lead and Task Initiator 
on a case-by-case basis. 
 
The currently agreed Milestones and Deliverables are reflected in the schedule in Section 9. 
 
7.0 Special Considerations (Recruiting, Special Equipment / Material, Safety, etc.) 
Subelement CA – Constellation Liquid Engines Support 
Materials=  
Travel=
 
Subelement CB – Constellation Main Propulsion Systems Support 
None. 
 
Subelement CC – Constellation Auxiliary Propulsion Systems Support 
Travel= 
 
Subelement CD – Constellation Turbomachinery Support 
Travel=
 
Subelement CE – Constellation Combustion Devices Support 
Travel=
 
Subelement CF – Constellation Propulsion Components Support 
Travel=  
 
Subelement CG – Constellation Propulsion Detail Design Support 
None. 
 
Subelement CH – Constellation Thrust Vector Control Systems Support 
Materials=  
Subcontract=  
Travel=
 
Subelement CI – Constellation Propulsion Structural Analysis Support 
Subcontract
Travel= 
 
Subelement CJ – Constellation Propulsion Fluid Dynamics Analysis Support 
Subcontract=
Travel= 
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Subelement CK – Constellation Propulsion Thermal Analysis Support 
Travel=
 
Subelement CL – Constellation Large Solid Propulsion System Support 
Travel=
 
Subelement CM – Constellation Small Solid Propulsion System Support 
Travel= 
 
8.0 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 

 
 
 
9.0 Schedule 
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ESTS Contract Task Order Request Performance Plan 
 
Task Order Title: Constellation Support to Propulsion Systems 
 

Task Order Number: 33-000002  Revision: 00 
 

Category 
Weighting 

Technical % 

End of Period  
Technical Score 

 X 65% =  

Technical Objectives 
65% 

Justification 
1. Demonstrate initiative in  
taking independent actions when  
required. 
2. Communicate ideas for  
improvement of current efforts. 
3. Demonstrate ability to  
discover “gaps” in work products,  
training, and capabilities.   
Develop and communicate plans to  
close gaps. 
4. Work is accurate for intended  
use. 
5. Level of detail is appropriate  
for intended use. 
6. Tools and methodologies  
applied are appropriate for  
intended use. 
7. Work is of appropriate quality. 
8. Resources assigned exemplify  
appropriate technical knowledge. 
9. Progress and results are  
appropriately documented. 
10. Results, issues, actions  
items, etc., are appropriately  
communicated and exemplify  
appropriate knowledge. 
11. Demonstrate continuous  
improvement. 
12. Level of technical oversight  
required is appropriate for  
resources and work assigned. 
 

  

 Weighting 
Schedule % Schedule Score 

Schedule Objectives (Milestones) 
10%  X 10% =  

(min 10%) Justification 
1. Work progression is  
appropriate for action assigned. 
2. Resource loading commensurate  
with task schedule. 
3. Products completed on time to  
support other areas. 
4. Exemplify ability/willingness  
to adjust changing priorities. 
5. Response to action items are  
timely. 
 

  

 Weighting 
Cost% Cost Score 



ESTS Contract Task Order Request Performance Plan 
 
Task Order Title: Constellation Support to Propulsion Systems 
 

Task Order Number: 33-000002  Revision: 00 
 

Cost (actual vs. negotiated) 

25%  X 25% =  

(min.25%) Justification 

  

 Weighting 
Total % 

 Total Score 

100.00%  

Technical, Schedule, and Cost Grading Scale 
Score  Description 

9.0-10.0 Exceeded TO Performance Plan objectives resulting in major benefit(s) 
8.0-8.9 Exceeded TO Performance Plan objectives resulting in modest benefit(s) 
7.0-7.9 Met TO Performance Plan objectives 
3.0-6.9 Did not meet all TO Performance Plan objectives resulting in minimal impact or requiring additional agency funds 
0.0-2.9 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: Constellation Support to Propulsion Systems 
 

Task Order Number: 33-000002  Revision: 00 
 

Comments:  
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Risk Assessment 

Contract Number: NNM05AB50C 

TO Title: Constellation Support to Propulsion Systems 
TO Number: 33-000002   Revision: 00 
 
Period of Performance: 10/02/2010 to 09/30/2011 
 
MSFC Initiator: Terry  Ware (Task Initiator) 
 

 
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.  
 

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

 

Risk 
Risk 
Type 

Probability 
(1-4) 

Impact 
(1-4) Risk Description 

Risk C1 Cost 
1 

1 Staffing commensurate with funding.  Negative programmatic 
cost risk impacts are avoided through reviews.  Only positive 
programmatic cost impacts are expected. 

Risk T1 Technical 
1 

1 Technical knowledge of personnel assigned appropriate for 
work assigned. 

Risk S1 Schedule 

1 

1 Task schedule is driven almost exclusively by programmatic 
schedules.  Negative programmatic schedule  risk impacts 
are avoided through status reviews.  Only positive program-
matic schedule  impacts are expected. 
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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.   
 

 

Impact Level 
Cost Impact Defi-
nition 

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 tech-
nology without impact 

Minor delay in deliverables but 
no impact to customer 

(3) Medium Impact 
>0 but <10% sub-
task cost overrun 

Some technical impact but po-
tential 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 re-
quirements to perform subtask  

Delay in subtask deliverables 
with impact to customer 

Risk No.: 
Risk Description:   

Mitigation Step 
No. 

Planned Comple-
tion Date Mitigation Step Description 

   

   

   

   

   

   


