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WBS/Work Description/Requirements

BAC ($K)

Work 

Description

Requirement 

Paragraph

1 3185 3.0

1.1 510 3.1.1 1

1.1.1 Propulsion (Single Stage Only) 150 3.1.1.1 2

1.1.2 Stage I  120 3.1.1.2 3

1.1.3 Stage II...n (As Required) 150 3.1.1.2 3

1.1.4 Guidance and Control 60 3.1.1.3 4

1.1.5

Integration, Assembly, Test and 

Checkout 30 3.1.1.4 5

1.2 590 3.2.2 6

1.2.1 Propulsion (Single Stage Only) 220 3.2.2.1 7

1.2.2 Stage I  75 3.2.2.1 8

1.2.3 Stage II...n (As Required) 100 3.2.2.2 9

1.2.4 Guidance and Control 150 3.2.2.3 9

1.2.5

Integration, Assembly, Test and 

Checkout 45 3.2.2.4 10

1.3 1650 3.2.3 11

1.3.1 Spacecraft 600 3.2.3.1 12

1.3.2 Payload I...n (As Required) 300 3.2.3.2 13

1.3.3 Reentry Vehicle 450 3.2.3.2 14

1.3.4 Orbit Injector/Dispenser 225 3.2.3.3 15

1.3.5

Integration, Assembly, Test and 

Checkout 75 3.2.3.4 15

1.4 60 3.2.4 16

1.4.1 Sensor I...n (As Required) 20 3.2.4.1 17

1.4.2 Telemetry, Tracking and Control 30 3.2.4.2 18

1.4.3 External Communications 10 3.2.4.3 19

1.5 50 4.1.1 20

1.5.1 Mate/Checkout/Launch 30 4.1.1.1 21

1.5.2 Mission Control 20 4.1.1.2 22

1.6 100 5.1.1 23

1.7 90 6.1.1 24

1.1.7 Mock-ups 50 6.1.1.1 25

1.7.2 Test and Evaluation Support 40 6.1.1.2 26

1.8 50 7.1.1 27

1.9 60 8.1.1 28

1.9.1 Technical Publications 10 8.1.1.1 29

1.9.2 Support Data 20 8.1.1.2 30

1.9.3 Data Depository 30 8.1.1.3 31

1.10 25 9.1.1 32 Initial Spares and Repair Parts

System Test and Evaluation

Training

Data

Ground Command, Control, Communications 

and Mission Equipment

Flight Support Operations and Services

Systems Engineering/Program Management

Space System

Launch Vehicle

Orbital Transfer Vehicle

Space Vehicle
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WBS/Work Description/Requirements









1.  What is your scope?

     Refer to the Statement of Work (SOW) or Project Work Instruction and how it relates to the Work Breakdown Structure (WBS).  If available, refer to work authorization documents, task orders, etc. 

2.  Is the scope clearly defined and reflected in the WBS?  Provide an example. 

3.  Are there any scope issues (ambiguous requirements, disagreements, etc.)? 

4.  How do you ensure that all elements of the scope are planned?  You should be able to show the scope of work broken down into work packages/planning packages and associated budgets. The sum of the work packages and planning packages should equal the control account budget.   

5.  Explain your work responsibilities and show how they fit into the WBS. 

6.  Has your effort been impacted by any directed changes?
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BAC ($K)


Work 


Description


Requirement 


Paragraph


1 3185 3.0


1.1 510 3.1.1 1


1.1.1 Propulsion (Single Stage Only) 150 3.1.1.1 2


1.1.2 Stage I  120 3.1.1.2 3


1.1.3 Stage II...n (As Required) 150 3.1.1.2 3


1.1.4 Guidance and Control 60 3.1.1.3 4


1.1.5


Integration, Assembly, Test and 


Checkout 30 3.1.1.4 5


1.2 590 3.2.2 6


1.2.1 Propulsion (Single Stage Only) 220 3.2.2.1 7


1.2.2 Stage I  75 3.2.2.1 8


1.2.3 Stage II...n (As Required) 100 3.2.2.2 9


1.2.4 Guidance and Control 150 3.2.2.3 9


1.2.5


Integration, Assembly, Test and 


Checkout 45 3.2.2.4 10


1.3 1650 3.2.3 11


1.3.1 Spacecraft 600 3.2.3.1 12


1.3.2 Payload I...n (As Required) 300 3.2.3.2 13


1.3.3 Reentry Vehicle 450 3.2.3.2 14


1.3.4 Orbit Injector/Dispenser 225 3.2.3.3 15


1.3.5


Integration, Assembly, Test and 


Checkout 75 3.2.3.4 15


1.4 60 3.2.4 16


1.4.1 Sensor I...n (As Required) 20 3.2.4.1 17


1.4.2 Telemetry, Tracking and Control 30 3.2.4.2 18


1.4.3 External Communications 10 3.2.4.3 19


1.5 50 4.1.1 20


1.5.1 Mate/Checkout/Launch 30 4.1.1.1 21


1.5.2 Mission Control 20 4.1.1.2 22


1.6 100 5.1.1 23


1.7 90 6.1.1 24


1.1.7 Mock-ups 50 6.1.1.1 25


1.7.2 Test and Evaluation Support 40 6.1.1.2 26


1.8 50 7.1.1 27


1.9 60 8.1.1 28


1.9.1 Technical Publications 10 8.1.1.1 29


1.9.2 Support Data 20 8.1.1.2 30


1.9.3 Data Depository 30 8.1.1.3 31


1.10 25 9.1.1 32 Initial Spares and Repair Parts


System Test and Evaluation


Training


Data


Ground Command, Control, Communications 


and Mission Equipment


Flight Support Operations and Services


Systems Engineering/Program Management


Space System


Launch Vehicle


Orbital Transfer Vehicle


Space Vehicle




Microsoft_Office_Excel_97-2003_Worksheet1.xls

Work Description


															BAC ($K)			Work Description			Requirement Paragraph


			1			Space System									3185			3.0


			1.1						Launch Vehicle						510			3.1.1			1


			1.1.1									Propulsion (Single Stage Only)			150			3.1.1.1			2


			1.1.2									Stage I			120			3.1.1.2			3


			1.1.3									Stage II...n (As Required)			150			3.1.1.2			3


			1.1.4									Guidance and Control			60			3.1.1.3			4


			1.1.5									Integration, Assembly, Test and Checkout			30			3.1.1.4			5


			1.2						Orbital Transfer Vehicle						590			3.2.2			6


			1.2.1									Propulsion (Single Stage Only)			220			3.2.2.1			7


			1.2.2									Stage I			75			3.2.2.1			8


			1.2.3									Stage II...n (As Required)			100			3.2.2.2			9


			1.2.4									Guidance and Control			150			3.2.2.3			9


			1.2.5									Integration, Assembly, Test and Checkout			45			3.2.2.4			10


			1.3						Space Vehicle						1650			3.2.3			11


			1.3.1									Spacecraft			600			3.2.3.1			12


			1.3.2									Payload I...n (As Required)			300			3.2.3.2			13


			1.3.3									Reentry Vehicle			450			3.2.3.2			14


			1.3.4									Orbit Injector/Dispenser			225			3.2.3.3			15


			1.3.5									Integration, Assembly, Test and Checkout			75			3.2.3.4			15


			1.4						Ground Command, Control, Communications and Mission Equipment						60			3.2.4			16


			1.4.1									Sensor I...n (As Required)			20			3.2.4.1			17


			1.4.2									Telemetry, Tracking and Control			30			3.2.4.2			18


			1.4.3									External Communications			10			3.2.4.3			19


			1.5						Flight Support Operations and Services						50			4.1.1			20


			1.5.1									Mate/Checkout/Launch			30			4.1.1.1			21


			1.5.2									Mission Control			20			4.1.1.2			22


			1.6						Systems Engineering/Program Management						100			5.1.1			23


			1.7						System Test and Evaluation						90			6.1.1			24


			1.1.7									Mock-ups			50			6.1.1.1			25


			1.7.2									Test and Evaluation Support			40			6.1.1.2			26


			1.8						Training						50			7.1.1			27


			1.9						Data						60			8.1.1			28


			1.9.1									Technical Publications			10			8.1.1.1			29


			1.9.2									Support Data			20			8.1.1.2			30


			1.9.3									Data Depository			30			8.1.1.3			31


			1.10						Initial Spares and Repair Parts						25			9.1.1			32








BOE


			


									Program/Project/Activity Name


									Description of Work Content/


									Technical Parameters


									Labor / Material Breakout						Labor			Labor			Material			Subcontract			Other Govt.  Agency			Other


															Hours			$			$			$			$			(Specify)


									TOTAL


						BASIS OF ESTIMATE:  (i.e., analogous programs, historical data, parametric estimates, etc.)


						CALCULATIONS / ADJUSTMENTS:  (show adjustments to data and explain reason for adjustments)
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WP Summary


			


			Earned Value Method			BAC ($K)			% BAC


			Milestone Weights			0			40%


			0/100			0			25%


			50/50			0			15%


			Apportioned Effort			0			5%


			Level of Effort			0			15%


			Total			0			100%








Subcontractors


			


			WBS			Subcontractor/Govt. Agency			Type			Cost ($K)


			1100			Marshall Space Flight Center (MSFC)						50


			2100			United Space Alliance (USA)			CPFF			200


			3100			Boeing			CPIF			550


			5100			Lockheed Martin			CPIF			30


			5200			Johnson Space Center (JSC)						20


			7100			ASRC			FFP			40


			7200			Dynacs			FPIF			40


			8000			Goddard Space Flight Center						50


			Total Subcontracts/Government Agencies									980








Risk Cube


			


			LXC Trend			Rank			Risk ID			Approach			Risk Title									Criticality			L X C Trend						Approach


						1			Engine-01			M			Thermal Vacuum/Acoustic Test									High						Decreasing (Improving)			M - Mitigate						Rank			Risk ID			Risk Statement (Title & Detailed Description)			Approach & Plan			Comments


						2			Engine-06			W			On-Orbit Propellant Transfer									Med						Increasing (Worsening)			W - Watch						1			Engine-02			Thermal Vacuum Acoustic Test			Mitigate


						3			Engine-03			M			Aggressive Schedule									Low						Unchanged			A - Accept						Criticality						Given the lack of thermal vacuum and acoustic element level testing, there is a possibility that the PM  may not perform on orbit as designed			Perform trade study to investigate feasibility of additional thermal vac testing			None


						4			Engine-08			M			Government Furnished Property (GFP)												New			New Since Last Period			R - Research


			New			5			Engine-05			M			Hot Fire Test Schedule Slip																								2			Engine-06			On-Orbit Propellant Transfer			Watch			Astronaut Office has requested


						6			Engine-01			M			Design Launch Weight Exceeds the Shuttle Capacity																								Criticality			Planned Closure Unspecified			Given NASA has never transferred propellant on orbit, there is a risk that technical surprises could lead to significant operational, cost, and schedule impacts			If design utilizes change-out tanks on orbit initiate mitigation plan to limit risk			to be kept abreast of potential risk


						7			Engine-04			R			Returnability Requirement


						8			Engine-09			W			12 Year Life Certification																								Risk Criticality


			New			9			Engine-07			M			Reboos Engine/Thruster Lives


			New			10			Engine-15			M			Unachievable Thruster Technology





H


H


L


H


M





Risk Quantified


			Risk Title			Consequence			Likelihood Pocc			Cost ($K) Impact			Schedule Impact			Expected  Value ($)


			Thermal Vacuum/Acoustic Test			4			95%			300			13 wks			285


			On-Orbit Propellant Transfer			4			90%			150			15 wks			135


			Aggressive Schedule			5			80%			50			15 wks			40


			Government Furnished Property (GFP)			4			85%			75			12 wks			63.75


			Hot Fire Test Schedule Slip			4			90%			125			14 wks			112.5


			Design Launch Weight Exceeds the Shuttle Capacity			4			80%			200			16 wks			160


			Returnability Requirement			4			60%			250			15 wks			150


			12 Year Life Certification			4			60%			225			12 wks			135


			Reboos Engine/Thruster Lives			3			80%			150			7 wks			120


			Unachievable Thruster Technology			4			40%			175			14 wks			70


			Total Cost of Risks (Cumulative $K)									1700


			Total Cost of Risks Expected ($K)															1271.25


			Reserve ($K)															3000
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Basis Of Estimate (BOE)

 

Program/Project/Activity Name

WBS Element

Description of Work Content 

Technical Parameters

Ground Rules/Assumptions

Labor / Material Breakout Labor Labor Material Subcontract Other Govt.  Agency ODC

Hours $ $ $ $ $

NASA Labor

Contractor/Subcontractor

  TOTAL 0 0 0 0 0 0

BASIS OF ESTIMATE:  (i.e., analogous programs, historical data, parametric estimates, etc.)

 

CALCULATIONS / ADJUSTMENTS:  (show adjustments to data and explain reason for adjustments)
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Basis Of Estimate (BOE)









What role did you have in formulating the budget?  

What is the basis of estimate (i.e., results from previous programs, etc.).  Does the estimate consider past performance and is it supported by current cost/schedule trends? 

What program/performance risks have been considered in your estimate? 

Does the estimate consider risk and contingencies? 

How confident are you in the estimate? 

Is your budget adequate to do the job?
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Program/Project/Activity Name


WBS Element


Description of Work Content 


Technical Parameters


Ground Rules/Assumptions


Labor / Material Breakout Labor Labor Material Subcontract Other Govt.  Agency ODC


Hours $ $ $ $ $


NASA Labor


Contractor/Subcontractor


  TOTAL 0 0 0 0 0 0


BASIS OF ESTIMATE:  (i.e., analogous programs, historical data, parametric estimates, etc.)


 


CALCULATIONS / ADJUSTMENTS:  (show adjustments to data and explain reason for adjustments)




Microsoft_Office_Excel_97-2003_Worksheet1.xls

Work Description


															BAC ($K)			Work Description			Requirement Paragraph


			1			Space System									3185			3.0


			1.1						Launch Vehicle						510			3.1.1			1


			1.1.1									Propulsion (Single Stage Only)			150			3.1.1.1			2


			1.1.2									Stage I			120			3.1.1.2			3


			1.1.3									Stage II...n (As Required)			150			3.1.1.2			3


			1.1.4									Guidance and Control			60			3.1.1.3			4


			1.1.5									Integration, Assembly, Test and Checkout			30			3.1.1.4			5


			1.2						Orbital Transfer Vehicle						590			3.2.2			6


			1.2.1									Propulsion (Single Stage Only)			220			3.2.2.1			7


			1.2.2									Stage I			75			3.2.2.1			8


			1.2.3									Stage II...n (As Required)			100			3.2.2.2			9


			1.2.4									Guidance and Control			150			3.2.2.3			9


			1.2.5									Integration, Assembly, Test and Checkout			45			3.2.2.4			10


			1.3						Space Vehicle						1650			3.2.3			11


			1.3.1									Spacecraft			600			3.2.3.1			12


			1.3.2									Payload I...n (As Required)			300			3.2.3.2			13


			1.3.3									Reentry Vehicle			450			3.2.3.2			14


			1.3.4									Orbit Injector/Dispenser			225			3.2.3.3			15


			1.3.5									Integration, Assembly, Test and Checkout			75			3.2.3.4			15


			1.4						Ground Command, Control, Communications and Mission Equipment						60			3.2.4			16


			1.4.1									Sensor I...n (As Required)			20			3.2.4.1			17


			1.4.2									Telemetry, Tracking and Control			30			3.2.4.2			18


			1.4.3									External Communications			10			3.2.4.3			19


			1.5						Flight Support Operations and Services						50			4.1.1			20


			1.5.1									Mate/Checkout/Launch			30			4.1.1.1			21


			1.5.2									Mission Control			20			4.1.1.2			22


			1.6						Systems Engineering/Program Management						100			5.1.1			23


			1.7						System Test and Evaluation						90			6.1.1			24


			1.1.7									Mock-ups			50			6.1.1.1			25


			1.7.2									Test and Evaluation Support			40			6.1.1.2			26


			1.8						Training						50			7.1.1			27


			1.9						Data						60			8.1.1			28


			1.9.1									Technical Publications			10			8.1.1.1			29


			1.9.2									Support Data			20			8.1.1.2			30


			1.9.3									Data Depository			30			8.1.1.3			31


			1.10						Initial Spares and Repair Parts						25			9.1.1			32








BOE


			


									Program/Project/Activity Name


									WBS Element


									Description of Work Content


									Technical Parameters


									Ground Rules/Assumptions


									Labor / Material Breakout						Labor			Labor			Material			Subcontract			Other Govt.  Agency			ODC


															Hours			$			$			$			$			$


												NASA Labor


												Contractor/Subcontractor


												TOTAL			0			0			0			0			0			0


						BASIS OF ESTIMATE:  (i.e., analogous programs, historical data, parametric estimates, etc.)


						CALCULATIONS / ADJUSTMENTS:  (show adjustments to data and explain reason for adjustments)
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WP Summary


			


			Earned Value Method			BAC ($K)			% BAC


			Milestone Weights			1274			40%


			0/100			796.25			25%


			50/50			477.75			15%


			Apportioned Effort			159.25			5%


			Level of Effort			477.75			15%


			Total			3185			100%








Subcontractors


			


			WBS			Subcontractor/Govt. Agency			Type			Cost ($K)


			1100			Marshall Space Flight Center (MSFC)						50


			2100			United Space Alliance (USA)			CPFF			200


			3100			Boeing			CPIF			550


			5100			Lockheed Martin			CPIF			30


			5200			Johnson Space Center (JSC)						20


			7100			ASRC			FFP			40


			7200			Dynacs			FPIF			40


			8000			Goddard Space Flight Center						50


			Total Subcontracts/Government Agencies									980








Risk Cube


			


			LXC Trend			Rank			Risk ID			Approach			Risk Title									Criticality			L X C Trend						Approach


						1			Engine-01			M			Thermal Vacuum/Acoustic Test									High						Decreasing (Improving)			M - Mitigate						Rank			Risk ID			Risk Statement (Title & Detailed Description)			Approach & Plan			Comments


						2			Engine-06			W			On-Orbit Propellant Transfer									Med						Increasing (Worsening)			W - Watch						1			Engine-02			Thermal Vacuum Acoustic Test			Mitigate


						3			Engine-03			M			Aggressive Schedule									Low						Unchanged			A - Accept						Criticality						Given the lack of thermal vacuum and acoustic element level testing, there is a possibility that the PM  may not perform on orbit as designed			Perform trade study to investigate feasibility of additional thermal vac testing			None


						4			Engine-08			M			Government Furnished Property (GFP)												New			New Since Last Period			R - Research


			New			5			Engine-05			M			Hot Fire Test Schedule Slip																								2			Engine-06			On-Orbit Propellant Transfer			Watch			Astronaut Office has requested


						6			Engine-01			M			Design Launch Weight Exceeds the Shuttle Capacity																								Criticality			Planned Closure Unspecified			Given NASA has never transferred propellant on orbit, there is a risk that technical surprises could lead to significant operational, cost, and schedule impacts			If design utilizes change-out tanks on orbit initiate mitigation plan to limit risk			to be kept abreast of potential risk


						7			Engine-04			R			Returnability Requirement


						8			Engine-09			W			12 Year Life Certification																								Risk Criticality


			New			9			Engine-07			M			Reboos Engine/Thruster Lives


			New			10			Engine-15			M			Unachievable Thruster Technology





H


H


L


H


M





Risk Quantified


			Risk Title			Consequence			Likelihood Pocc			Cost ($K) Impact			Schedule Impact			Expected  Value ($)


			Thermal Vacuum/Acoustic Test			4			95%			300			13 wks			285


			On-Orbit Propellant Transfer			4			90%			150			15 wks			135


			Aggressive Schedule			5			80%			50			15 wks			40


			Government Furnished Property (GFP)			4			85%			75			12 wks			63.75


			Hot Fire Test Schedule Slip			4			90%			125			14 wks			112.5


			Design Launch Weight Exceeds the Shuttle Capacity			4			80%			200			16 wks			160


			Returnability Requirement			4			60%			250			15 wks			150


			12 Year Life Certification			4			60%			225			12 wks			135


			Reboos Engine/Thruster Lives			3			80%			150			7 wks			120


			Unachievable Thruster Technology			4			40%			175			14 wks			70


			Total Cost of Risks (Cumulative $K)									1700


			Total Cost of Risks Expected ($K)															1271.25


			Reserve ($K)															3000
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Time-phased Resources ($)
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Time-phased Resources ($)









 

1.  Describe your resource requirements and how you expect to acquire/use the resources to accomplish the project’s objectives. 

Are your budgets broken down by element of cost? 

Does the time-phasing represent the way resources are expected to be consumed? 

Are the planned resources adequate? 

What is your confidence that the planned resources are sufficient? 

Are you experiencing, or do you anticipate, obtaining/deploying required resources? 
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Time-Phased BCWS ($)

0

500

1000

1500

2000

2500

3000

3500

Jun-03

Jul-03 Aug-03

Sep-03

Oct-03

Nov-03

Dec-03

Jan-04

Feb-04 Mar-04

Apr-04

May-04

PDR

Ver

Test

Product 

Delivery

CDR

EAC


Microsoft_Office_PowerPoint_Slide555.sldx


5

Time-Phased BCWS ($)











PDR

Ver

Test

Product Delivery

CDR

EAC







 

Are your budgets time-phased (work packages and planning packages)? 

How does your project’s resource plan (ramp-up, steady-state, and ramp-down) assumptions and challenges relate to major milestones? 

How does the BCWS compare to past, current, and expected performance? 

Have you made any changes to your baseline? 

How are material budgets planned (i.e., milestone payment, receipt, use, inventory, etc.)?
Do you have authorized unpriced work? 

6.  Do you have an undistributed budget and/or management reserve? 
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Schedule
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Schedule







Does the schedule reflect all the work to be done? 

At what level is your schedule resource loaded? 

Are critical target dates identified; are they being used to plan the work? 

4.  Does the schedule provide current status and forecasts of completion dates for all authorized work/ are they logical? 

5.  Can the program schedule be accomplished at an acceptable risk level, as displayed? 

6.  Do the product deliveries/services provided support program/project delivery commitments.  

7.  Does your schedule reflect work packages and planning packages?  

8.  Do you have detailed activities/milestones below the work package?  

9.  Is work sequenced logically? 

10.  How are interdependencies established? 

11.  Are duration estimates meaningful? 

12. Does the critical path make sense; does the scheduling software calculate it? 

Are float times reasonable? 

Do you have recovery plans for your negative float?





image2.png

rosoft Project - View Templates.mpp

|l LY A EA W K| €105 | =18 ]

|&) Fle gdt vew Insert Fomat ools Project RiskAnalysis Window Help Bl x|
DeEgRY|[iard o | e=pnD c @ wew lear@d.oc=RE
| & % = shows | ail -8 -|B 7 u| | arrasks
| [Tosk 1
PERM ID. ‘ Name. ‘ Dur ‘ TR ‘ Start ‘ Finish ‘ | May Jdune ey
427 | 54 [ SM1 [ 58 [ sps | en | 6B | 615 | 622 \saj
= Summary Tasic Tdas  Odus TueSA303  Mon6203 ——
[ 1 4deys  Odays Tuesnams Frisn6n3 Eas
Task 2 * Goays  Odays MonSASU3  Mon 52603 2 g4
Tk Zuays  Ocays TueSEING  Wed 52803 sas
Taske Zuays  ocays Thasoen  Friscoos Sas
Tosks Tday ooy Mon62ms  Monszos sas
= Summary Tasic2 Tidys  0days Tuew03  Thuciaos —
Tasks Saays  Ocays  Tuewmna  Monsmos ‘
Tk Suays  ocays Tueonoms  Tusnzos samn
Tasks Zuays  ocays  FAGHIna  Mensneos samn
Tasks Zuays  ocays TueSTEG  wwedsnans wan
Task1o Taay oo Thusnons  Tusnsos na

Sistore| @ (2 3 || lnbo - mroste ook

[EMicrosoft Powerpor - [P







image1.png














image7.emf
7

Work/Planning Package Summary

Earned Value Method BAC ($K) % BAC

Milestone Weights 956 30%

0/100  637 20%

50/50  478 15%

Apportioned Effort  159 5%

Level of Effort  478 15%

Planning Packages 478 15%

Total 3185 100%
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Work/Planning Package Summary









1. What earned value methods have you used to plan the project and what is the        percentage of total budget allocated for each type?  What percentage of your budget is in planning packages? 

What other methods are available? 

How/why did you select the methods identified? 

For selected work packages, what specific outputs, products, or objectives are to be accomplished? 

Do you use interim milestones on any of your work packages to measure progress? 

When do you claim completion on measurable effort? 

Does your earned value assessment correlate with technical achievement? 

How do you ensure BCWP is earned in the same way that BCWS was planned? 

How do you measure progress on material?
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Earned Value Method BAC ($K) % BAC


Milestone Weights 956 30%


0/100  637 20%


50/50  478 15%


Apportioned Effort  159 5%


Level of Effort  478 15%


Planning Packages 478 15%


Total 3185 100%
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Work Description


															BAC ($K)			Work Description			Requirement Paragraph


			1			Space System									3185			3.0


			1.1						Launch Vehicle						510			3.1.1			1


			1.1.1									Propulsion (Single Stage Only)			150			3.1.1.1			2


			1.1.2									Stage I			120			3.1.1.2			3


			1.1.3									Stage II...n (As Required)			150			3.1.1.2			3


			1.1.4									Guidance and Control			60			3.1.1.3			4


			1.1.5									Integration, Assembly, Test and Checkout			30			3.1.1.4			5


			1.2						Orbital Transfer Vehicle						590			3.2.2			6


			1.2.1									Propulsion (Single Stage Only)			220			3.2.2.1			7


			1.2.2									Stage I			75			3.2.2.1			8


			1.2.3									Stage II...n (As Required)			100			3.2.2.2			9


			1.2.4									Guidance and Control			150			3.2.2.3			9


			1.2.5									Integration, Assembly, Test and Checkout			45			3.2.2.4			10


			1.3						Space Vehicle						1650			3.2.3			11


			1.3.1									Spacecraft			600			3.2.3.1			12


			1.3.2									Payload I...n (As Required)			300			3.2.3.2			13


			1.3.3									Reentry Vehicle			450			3.2.3.2			14


			1.3.4									Orbit Injector/Dispenser			225			3.2.3.3			15


			1.3.5									Integration, Assembly, Test and Checkout			75			3.2.3.4			15


			1.4						Ground Command, Control, Communications and Mission Equipment						60			3.2.4			16


			1.4.1									Sensor I...n (As Required)			20			3.2.4.1			17


			1.4.2									Telemetry, Tracking and Control			30			3.2.4.2			18


			1.4.3									External Communications			10			3.2.4.3			19


			1.5						Flight Support Operations and Services						50			4.1.1			20


			1.5.1									Mate/Checkout/Launch			30			4.1.1.1			21


			1.5.2									Mission Control			20			4.1.1.2			22


			1.6						Systems Engineering/Program Management						100			5.1.1			23


			1.7						System Test and Evaluation						90			6.1.1			24


			1.1.7									Mock-ups			50			6.1.1.1			25


			1.7.2									Test and Evaluation Support			40			6.1.1.2			26


			1.8						Training						50			7.1.1			27


			1.9						Data						60			8.1.1			28


			1.9.1									Technical Publications			10			8.1.1.1			29


			1.9.2									Support Data			20			8.1.1.2			30


			1.9.3									Data Depository			30			8.1.1.3			31


			1.10						Initial Spares and Repair Parts						25			9.1.1			32








BOE


			


									Program/Project/Activity Name


									WBS Element


									Description of Work Content


									Technical Parameters


									Ground Rules/Assumptions


									Labor / Material Breakout						Labor			Labor			Material			Subcontract			Other Govt.  Agency			ODC


															Hours			$			$			$			$			$


												NASA Labor


												Contractor/Subcontractor


												TOTAL			0			0			0			0			0			0


						BASIS OF ESTIMATE:  (i.e., analogous programs, historical data, parametric estimates, etc.)


						CALCULATIONS / ADJUSTMENTS:  (show adjustments to data and explain reason for adjustments)
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WP Summary


			


			Earned Value Method			BAC ($K)			% BAC


			Milestone Weights			956			30%


			0/100			637			20%


			50/50			478			15%


			Apportioned Effort			159			5%


			Level of Effort			478			15%


			Planning Packages			478			15%


			Total			3185			100%








Subcontractors


			


			WBS			Subcontractor/Govt. Agency			Type			Cost ($K)


			1100			Marshall Space Flight Center (MSFC)						50


			2100			United Space Alliance (USA)			CPFF			200


			3100			Boeing			CPIF			550


			5100			Lockheed Martin			CPIF			30


			5200			Johnson Space Center (JSC)						20


			7100			ASRC			FFP			40


			7200			Dynacs			FPIF			40


			8000			Goddard Space Flight Center						50


			Total Subcontracts/Government Agencies									980








Risk Cube


			


			LXC Trend			Rank			Risk ID			Approach			Risk Title									Criticality			L X C Trend						Approach


						1			Engine-01			M			Thermal Vacuum/Acoustic Test									High						Decreasing (Improving)			M - Mitigate						Rank			Risk ID			Risk Statement (Title & Detailed Description)			Approach & Plan			Comments


						2			Engine-06			W			On-Orbit Propellant Transfer									Med						Increasing (Worsening)			W - Watch						1			Engine-02			Thermal Vacuum Acoustic Test			Mitigate


						3			Engine-03			M			Aggressive Schedule									Low						Unchanged			A - Accept						Criticality						Given the lack of thermal vacuum and acoustic element level testing, there is a possibility that the PM  may not perform on orbit as designed			Perform trade study to investigate feasibility of additional thermal vac testing			None


						4			Engine-08			M			Government Furnished Property (GFP)												New			New Since Last Period			R - Research


			New			5			Engine-05			M			Hot Fire Test Schedule Slip																								2			Engine-06			On-Orbit Propellant Transfer			Watch			Astronaut Office has requested


						6			Engine-01			M			Design Launch Weight Exceeds the Shuttle Capacity																								Criticality			Planned Closure Unspecified			Given NASA has never transferred propellant on orbit, there is a risk that technical surprises could lead to significant operational, cost, and schedule impacts			If design utilizes change-out tanks on orbit initiate mitigation plan to limit risk			to be kept abreast of potential risk


						7			Engine-04			R			Returnability Requirement


						8			Engine-09			W			12 Year Life Certification																								Risk Criticality


			New			9			Engine-07			M			Reboos Engine/Thruster Lives


			New			10			Engine-15			M			Unachievable Thruster Technology





H


H


L


H


M





Risk Quantified


			Risk Title			Consequence			Likelihood Pocc			Cost ($K) Impact			Schedule Impact			Expected  Value ($)


			Thermal Vacuum/Acoustic Test			4			95%			300			13 wks			285


			On-Orbit Propellant Transfer			4			90%			150			15 wks			135


			Aggressive Schedule			5			80%			50			15 wks			40


			Government Furnished Property (GFP)			4			85%			75			12 wks			63.75


			Hot Fire Test Schedule Slip			4			90%			125			14 wks			112.5


			Design Launch Weight Exceeds the Shuttle Capacity			4			80%			200			16 wks			160


			Returnability Requirement			4			60%			250			15 wks			150


			12 Year Life Certification			4			60%			225			12 wks			135


			Reboos Engine/Thruster Lives			3			80%			150			7 wks			120


			Unachievable Thruster Technology			4			40%			175			14 wks			70


			Total Cost of Risks (Cumulative $K)									1700


			Total Cost of Risks Expected ($K)															1271.25


			Reserve ($K)															3000
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Subcontractor/Other Govt. Activities

WBS Subcontractor/Govt. Activity Type Cost ($K)

1100 Marshall Space Flight Center (MSFC) 50

2100 United Space Alliance (USA) CPFF 200

3100 Boeing CPIF 550

5100 Lockheed Martin CPIF 30

5200 Johnson Space Center (JSC) 20

7100 ASRC FFP 40

7200 Dynacs FPIF 40

8000 Goddard Space Flight Center 50

Total Subcontracts/Government Activities 980
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Subcontractor/Other Govt. Activities









1. How much of your project is subcontract/other government activity effort?  

Is this planned/reported as labor, material, or ODC?  

If you have subcontract/other government activity work, how do they report status and actual costs to you? Are their reports clear enough for you to understand and determine if a problem exists? 

How do you check the status of this effort? 

How do you forecast schedule deliveries and final costs? 

Are their any major challenges or risks to this effort?   

Are these items tracked in a Risk Management Plan? 

What technical, schedule, and cost reports are required to be submitted to you?
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WBS Subcontractor/Govt. Activity Type Cost ($K)


1100 Marshall Space Flight Center (MSFC) 50


2100 United Space Alliance (USA) CPFF 200


3100 Boeing CPIF 550


5100 Lockheed Martin CPIF 30


5200 Johnson Space Center (JSC) 20


7100 ASRC FFP 40


7200 Dynacs FPIF 40


8000 Goddard Space Flight Center 50


Total Subcontracts/Government Activities 980
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Sample WBS


			0000			Space System									3185


			1000						Launch Vehicle						510


			1100									Propulsion (Single Stage Only)			150


			1200									Stage I			120


			1300									Stage II...n (As Required)			150


			1400									Guidance and Control			60


			1500									Integration, Assembly, Test and Checkout			30


			2000						Orbital Transfer Vehicle						590


			2100									Propulsion (Single Stage Only)			220


			2200									Stage I			75


			2300									Stage II...n (As Required)			100


			2400									Guidance and Control			150


			2500									Integration, Assembly, Test and Checkout			45


			3000						Space Vehicle						1650


			3100									Spacecraft			600


			3200									Payload I...n (As Required)			300


			3300									Reentry Vehicle			450


			3400									Orbit Injector/Dispenser			225


			3500									Integration, Assembly, Test and Checkout			75


			4000						Ground Command, Control, Communications and Mission Equipment						60


			4100									Sensor I...n (As Required)			20


			4200									Telemetry, Tracking and Control			30


			4300									External Communications			10


			5000						Flight Support Operations and Services						50


			5100									Mate/Checkout/Launch			30


			5200									Mission Control			20


			6000						Systems Engineering/Program Management						100


			7000						System Test and Evaluation						90


			7100									Mock-ups			50


			7200									Test and Evaluation Support			40


			8000						Training						50


			9000						Data						60


			9100									Technical Publications			10


			9200									Support Data			20


			9300									Data Depository			30


			10000						Initial Spares and Repair Parts						25








Time-Phased Resources and BCWS


			


						Jun-03			Jul-03			Aug-03			Sep-03			Oct-03			Nov-03			Dec-03			Jan-04			Feb-04			Mar-04			Apr-04			May-04			Total


			Labor $			10			15			20			25			30			35			40			35			30			25			20			15			300


			Material $			15			20			40			50			60			50			40			45			35			60			10			25			450


			ODC $			20			10			10			15			25			30			60			55			40			25			15			10			315


			Subcontract $			25			100			150			175			160			120			140			100			90			80			80			80			1300


			Other Govt. Agencies $			30			40			50			60			70			80			90			100			90			80			70			60			820


			Total			100			185			270			325			345			315			370			335			285			270			195			190			3185


			Cumulative BCWS			100			285			555			880			1225			1540			1910			2245			2530			2800			2995			3185








WP Summary


			


			Earned Value Method			BAC ($K)			% BAC


			Milestone Weights			1274			40%


			0/100			796			25%


			50/50			478			15%


			Apportioned Effort			159			5%


			Level of Effort			478			15%


			Total			3185			100%








Subcontractors


			


			WBS			Subcontractor/Govt. Activity			Type			Cost ($K)


			1100			Marshall Space Flight Center (MSFC)						50


			2100			United Space Alliance (USA)			CPFF			200


			3100			Boeing			CPIF			550


			5100			Lockheed Martin			CPIF			30


			5200			Johnson Space Center (JSC)						20


			7100			ASRC			FFP			40


			7200			Dynacs			FPIF			40


			8000			Goddard Space Flight Center						50


			Total Subcontracts/Government Activities									980
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Top Risk List & Risk Matrix (Example)

Program/Project Name from date last review to date current review

LXC Trend Rank Risk ID Approach Risk Title

1 Engine-01 M

Thermal Vacuum/Acoustic 

Test

2 Engine-06 W On-Orbit Propellant Transfer

3 Engine-03 M Aggressive Schedule

4 Engine-08 M

Government Furnished 

Property (GFP)

New 5 Engine-05 M Hot Fire Test Schedule Slip

6 Engine-01 M

Design Launch Weight 

Exceeds the Shuttle Capacity

7 Engine-04 R Returnability Requirement

8 Engine-09 W 12 Year Life Certification

New 9 Engine-07 M Reboos Engine/Thruster Lives

New 10 Engine-15 M

Unachievable Thruster 

Technology

4

100%

80%

60%

40%

20%

1 2 3 5

Consequences

Risk Matrix

9

7,8

4,5

10

1,2

6

3

Criticality L X C Trend Approach

High         Decreasing (Improving) M - Mitigate

Med         Increasing (Worsening) W - Watch

Low         Unchanged A - Accept

New  New Since Last Period R - Research
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Top Risk List & Risk Matrix (Example)
Program/Project Name from date last review to date current review



4



















































100%

80%

60%

40%

20%

1

2

3

5

Likelihood

Consequences

Risk Matrix

9

7,8

4,5

10

1,2

6

3









 

Identify risks/opportunities that are included/not included in the baseline.   

Why is it a risk or opportunity? 

What are the major risks or challenges remaining? 

What is the likelihood of the risk/opportunity?  

What is the impact of the risk/opportunity if the risk/opportunity is realized?  

Do you have a risk management plan? 

How and when is risk assessment or risk management plan updated for technical/schedule/cost risk items affecting your control account?


What are the most difficult or risky areas?  

Specifically, what technical items are currently producing the greatest risk to achieving technical, schedule or cost goals?  

10. How was Management Reserve (MR), if any, established and where/how is it being tracked?
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LXC TrendRank Risk ID Approach Risk Title


1Engine-01 M


Thermal Vacuum/Acoustic 


Test


2Engine-06 W On-Orbit Propellant Transfer


3Engine-03 M Aggressive Schedule


4Engine-08 M


Government Furnished 


Property (GFP)


New 5Engine-05 M Hot Fire Test Schedule Slip


6Engine-01 M


Design Launch Weight 


Exceeds the Shuttle Capacity


7Engine-04 R Returnability Requirement


8Engine-09 W 12 Year Life Certification


New 9Engine-07 M Reboos Engine/Thruster Lives


New 10Engine-15 M


Unachievable Thruster 


Technology
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CriticalityL X C Trend Approach


High        Decreasing (Improving) M - Mitigate


Med         Increasing (Worsening)W - Watch


Low        Unchanged A - Accept


New New Since Last Period R - Research
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Sample WBS


			0000			Space System									3185


			1000						Launch Vehicle						510


			1100									Propulsion (Single Stage Only)			150


			1200									Stage I			120


			1300									Stage II...n (As Required)			150


			1400									Guidance and Control			60


			1500									Integration, Assembly, Test and Checkout			30


			2000						Orbital Transfer Vehicle						590


			2100									Propulsion (Single Stage Only)			220


			2200									Stage I			75


			2300									Stage II...n (As Required)			100


			2400									Guidance and Control			150


			2500									Integration, Assembly, Test and Checkout			45


			3000						Space Vehicle						1650


			3100									Spacecraft			600


			3200									Payload I...n (As Required)			300


			3300									Reentry Vehicle			450


			3400									Orbit Injector/Dispenser			225


			3500									Integration, Assembly, Test and Checkout			75


			4000						Ground Command, Control, Communications and Mission Equipment						60


			4100									Sensor I...n (As Required)			20


			4200									Telemetry, Tracking and Control			30


			4300									External Communications			10


			5000						Flight Support Operations and Services						50


			5100									Mate/Checkout/Launch			30


			5200									Mission Control			20


			6000						Systems Engineering/Program Management						100


			7000						System Test and Evaluation						90


			7100									Mock-ups			50


			7200									Test and Evaluation Support			40


			8000						Training						50


			9000						Data						60


			9100									Technical Publications			10


			9200									Support Data			20


			9300									Data Depository			30


			10000						Initial Spares and Repair Parts						25








Time-Phased Resources and BCWS


			


						Jun-03			Jul-03			Aug-03			Sep-03			Oct-03			Nov-03			Dec-03			Jan-04			Feb-04			Mar-04			Apr-04			May-04			Total


			Labor $			10			15			20			25			30			35			40			35			30			25			20			15			300


			Material $			15			20			40			50			60			50			40			45			35			60			10			25			450


			ODC $			20			10			10			15			25			30			60			55			40			25			15			10			315


			Subcontract $			25			100			150			175			160			120			140			100			90			80			80			80			1300


			Other Govt. Agencies $			30			40			50			60			70			80			90			100			90			80			70			60			820


			Total			100			185			270			325			345			315			370			335			285			270			195			190			3185


			Cumulative BCWS			100			285			555			880			1225			1540			1910			2245			2530			2800			2995			3185








WP Summary


			


			Earned Value Method			BAC ($K)			% BAC


			Milestone Weights			1274			40%


			0/100			796			25%


			50/50			478			15%


			Apportioned Effort			159			5%


			Level of Effort			478			15%


			Total			3185			100%








Subcontractors


			


			WBS			Subcontractor/Govt. Agency			Type			Cost ($K)


			1100			Marshall Space Flight Center (MSFC)						50


			2100			United Space Alliance (USA)			CPFF			200


			3100			Boeing			CPIF			550


			5100			Lockheed Martin			CPIF			30


			5200			Johnson Space Center (JSC)						20


			7100			ASRC			FFP			40


			7200			Dynacs			FPIF			40


			8000			Goddard Space Flight Center						50


			Total Subcontracts/Government Agencies									980








Risk


			


			LXC Trend			Rank			Risk ID			Approach			Risk Title


						1			Engine-01			M			Thermal Vacuum/Acoustic Test


						2			Engine-06			W			On-Orbit Propellant Transfer


						3			Engine-03			M			Aggressive Schedule


						4			Engine-08			M			Government Furnished Property (GFP)


			New			5			Engine-05			M			Hot Fire Test Schedule Slip


						6			Engine-01			M			Design Launch Weight Exceeds the Shuttle Capacity


						7			Engine-04			R			Returnability Requirement


						8			Engine-09			W			12 Year Life Certification


			New			9			Engine-07			M			Reboos Engine/Thruster Lives


			New			10			Engine-15			M			Unachievable Thruster Technology
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Sample WBS


			0000			Space System									3185


			1000						Launch Vehicle						510


			1100									Propulsion (Single Stage Only)			150


			1200									Stage I			120


			1300									Stage II...n (As Required)			150


			1400									Guidance and Control			60


			1500									Integration, Assembly, Test and Checkout			30


			2000						Orbital Transfer Vehicle						590


			2100									Propulsion (Single Stage Only)			220


			2200									Stage I			75


			2300									Stage II...n (As Required)			100


			2400									Guidance and Control			150


			2500									Integration, Assembly, Test and Checkout			45


			3000						Space Vehicle						1650


			3100									Spacecraft			600


			3200									Payload I...n (As Required)			300


			3300									Reentry Vehicle			450


			3400									Orbit Injector/Dispenser			225


			3500									Integration, Assembly, Test and Checkout			75


			4000						Ground Command, Control, Communications and Mission Equipment						60


			4100									Sensor I...n (As Required)			20


			4200									Telemetry, Tracking and Control			30


			4300									External Communications			10


			5000						Flight Support Operations and Services						50


			5100									Mate/Checkout/Launch			30


			5200									Mission Control			20


			6000						Systems Engineering/Program Management						100


			7000						System Test and Evaluation						90


			7100									Mock-ups			50


			7200									Test and Evaluation Support			40


			8000						Training						50


			9000						Data						60


			9100									Technical Publications			10


			9200									Support Data			20


			9300									Data Depository			30


			10000						Initial Spares and Repair Parts						25








Time-Phased Resources and BCWS


			


						Jun-03			Jul-03			Aug-03			Sep-03			Oct-03			Nov-03			Dec-03			Jan-04			Feb-04			Mar-04			Apr-04			May-04			Total


			Labor $			10			15			20			25			30			35			40			35			30			25			20			15			300


			Material $			15			20			40			50			60			50			40			45			35			60			10			25			450


			ODC $			20			10			10			15			25			30			60			55			40			25			15			10			315


			Subcontract $			25			100			150			175			160			120			140			100			90			80			80			80			1300


			Other Govt. Agencies $			30			40			50			60			70			80			90			100			90			80			70			60			820


			Total			100			185			270			325			345			315			370			335			285			270			195			190			3185


			Cumulative BCWS			100			285			555			880			1225			1540			1910			2245			2530			2800			2995			3185








WP Summary


			


			Earned Value Method			BAC ($K)			% BAC


			Milestone Weights			1274			40%


			0/100			796			25%


			50/50			478			15%


			Apportioned Effort			159			5%


			Level of Effort			478			15%


			Total			3185			100%








Subcontractors


			


			WBS			Subcontractor/Govt. Agency			Type			Cost ($K)


			1100			Marshall Space Flight Center (MSFC)						50


			2100			United Space Alliance (USA)			CPFF			200


			3100			Boeing			CPIF			550


			5100			Lockheed Martin			CPIF			30


			5200			Johnson Space Center (JSC)						20


			7100			ASRC			FFP			40


			7200			Dynacs			FPIF			40


			8000			Goddard Space Flight Center						50


			Total Subcontracts/Government Agencies									980








Risk


			


			LXC Trend			Rank			Risk ID			Approach			Risk Title									Criticality			L X C Trend						Approach


						1			Engine-01			M			Thermal Vacuum/Acoustic Test									High						Decreasing (Improving)			M - Mitigate


						2			Engine-06			W			On-Orbit Propellant Transfer									Med						Increasing (Worsening)			W - Watch


						3			Engine-03			M			Aggressive Schedule									Low						Unchanged			A - Accept


						4			Engine-08			M			Government Furnished Property (GFP)												New			New Since Last Period			R - Research


			New			5			Engine-05			M			Hot Fire Test Schedule Slip


						6			Engine-01			M			Design Launch Weight Exceeds the Shuttle Capacity


						7			Engine-04			R			Returnability Requirement


						8			Engine-09			W			12 Year Life Certification


			New			9			Engine-07			M			Reboos Engine/Thruster Lives


			New			10			Engine-15			M			Unachievable Thruster Technology
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Quantified Risk

Risk Title Consequence

Likelihood 

Pocc

Cost ($K) 

Impact

Schedule 

Impact

Expected  

Value ($)

Thermal Vacuum/Acoustic 

Test 4 95% 300 13 wks 285

On-Orbit Propellant 

Transfer 4 90% 150 15 wks 135

Aggressive Schedule 5 80% 50 15 wks 40

Government Furnished 

Property (GFP) 4 85% 75 12 wks 63.75

Hot Fire Test Schedule 

Slip 4 90% 125 14 wks 112.5

Design Launch Weight 

Exceeds the Shuttle 

Capacity 4 80% 200 16 wks 160

Returnability Requirement 4 60% 250 15 wks 150

12 Year Life Certification 4 60% 225 12 wks 135

Reboos Engine/Thruster 

Lives 3 80% 150 7 wks 120

Unachievable Thruster 

Technology 4 40% 175 14 wks 70

Total Cost of Risks 

(Cumulative $K) 1700

Total Cost of Risks 

Expected ($K) 1271.25

Reserve ($K)

3000
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Quantified Risk
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Risk Title Consequence


Likelihood 


Pocc


Cost ($K) 


Impact


Schedule 


Impact


Expected  


Value ($)


Thermal Vacuum/Acoustic 


Test 4 95% 300 13 wks 285


On-Orbit Propellant 


Transfer 4 90% 150 15 wks 135


Aggressive Schedule 5 80% 50 15 wks 40


Government Furnished 


Property (GFP) 4 85% 75 12 wks 63.75


Hot Fire Test Schedule 


Slip 4 90% 125 14 wks 112.5


Design Launch Weight 


Exceeds the Shuttle 


Capacity 4 80% 200 16 wks 160


Returnability Requirement 4 60% 250 15 wks 150


12 Year Life Certification 4 60% 225 12 wks 135


Reboos Engine/Thruster 


Lives 3 80% 150 7 wks 120


Unachievable Thruster 


Technology 4 40% 175 14 wks 70


Total Cost of Risks 


(Cumulative $K) 1700


Total Cost of Risks 


Expected ($K) 1271.25


Reserve ($K)


3000




Microsoft_Office_Excel_97-2003_Worksheet1.xls

Work Description


															BAC ($K)			Work Description			Requirement Paragraph


			1			Space System									3185			3.0


			1.1						Launch Vehicle						510			3.1.1			1


			1.1.1									Propulsion (Single Stage Only)			150			3.1.1.1			2


			1.1.2									Stage I			120			3.1.1.2			3


			1.1.3									Stage II...n (As Required)			150			3.1.1.2			3


			1.1.4									Guidance and Control			60			3.1.1.3			4


			1.1.5									Integration, Assembly, Test and Checkout			30			3.1.1.4			5


			1.2						Orbital Transfer Vehicle						590			3.2.2			6


			1.2.1									Propulsion (Single Stage Only)			220			3.2.2.1			7


			1.2.2									Stage I			75			3.2.2.1			8


			1.2.3									Stage II...n (As Required)			100			3.2.2.2			9


			1.2.4									Guidance and Control			150			3.2.2.3			9


			1.2.5									Integration, Assembly, Test and Checkout			45			3.2.2.4			10


			1.3						Space Vehicle						1650			3.2.3			11


			1.3.1									Spacecraft			600			3.2.3.1			12


			1.3.2									Payload I...n (As Required)			300			3.2.3.2			13


			1.3.3									Reentry Vehicle			450			3.2.3.2			14


			1.3.4									Orbit Injector/Dispenser			225			3.2.3.3			15


			1.3.5									Integration, Assembly, Test and Checkout			75			3.2.3.4			15


			1.4						Ground Command, Control, Communications and Mission Equipment						60			3.2.4			16


			1.4.1									Sensor I...n (As Required)			20			3.2.4.1			17


			1.4.2									Telemetry, Tracking and Control			30			3.2.4.2			18


			1.4.3									External Communications			10			3.2.4.3			19


			1.5						Flight Support Operations and Services						50			4.1.1			20


			1.5.1									Mate/Checkout/Launch			30			4.1.1.1			21


			1.5.2									Mission Control			20			4.1.1.2			22


			1.6						Systems Engineering/Program Management						100			5.1.1			23


			1.7						System Test and Evaluation						90			6.1.1			24


			1.1.7									Mock-ups			50			6.1.1.1			25


			1.7.2									Test and Evaluation Support			40			6.1.1.2			26


			1.8						Training						50			7.1.1			27


			1.9						Data						60			8.1.1			28


			1.9.1									Technical Publications			10			8.1.1.1			29


			1.9.2									Support Data			20			8.1.1.2			30


			1.9.3									Data Depository			30			8.1.1.3			31


			1.10						Initial Spares and Repair Parts						25			9.1.1			32








BOE


			


									Program/Project/Activity Name


									WBS Element


									Description of Work Content


									Technical Parameters


									Ground Rules/Assumptions


									Labor / Material Breakout						Labor			Labor			Material			Subcontract			Other Govt.  Agency			ODC


															Hours			$			$			$			$			$


												NASA Labor


												Contractor/Subcontractor


									TOTAL


						BASIS OF ESTIMATE:  (i.e., analogous programs, historical data, parametric estimates, etc.)


						CALCULATIONS / ADJUSTMENTS:  (show adjustments to data and explain reason for adjustments)
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WP Summary


			


			Earned Value Method			BAC ($K)			% BAC


			Milestone Weights			0			40%


			0/100			0			25%


			50/50			0			15%


			Apportioned Effort			0			5%


			Level of Effort			0			15%


			Total			0			100%








Subcontractors


			


			WBS			Subcontractor/Govt. Agency			Type			Cost ($K)


			1100			Marshall Space Flight Center (MSFC)						50


			2100			United Space Alliance (USA)			CPFF			200


			3100			Boeing			CPIF			550


			5100			Lockheed Martin			CPIF			30


			5200			Johnson Space Center (JSC)						20


			7100			ASRC			FFP			40


			7200			Dynacs			FPIF			40


			8000			Goddard Space Flight Center						50


			Total Subcontracts/Government Agencies									980








Risk Cube


			


			LXC Trend			Rank			Risk ID			Approach			Risk Title									Criticality			L X C Trend						Approach


						1			Engine-01			M			Thermal Vacuum/Acoustic Test									High						Decreasing (Improving)			M - Mitigate						Rank			Risk ID			Risk Statement (Title & Detailed Description)			Approach & Plan			Comments


						2			Engine-06			W			On-Orbit Propellant Transfer									Med						Increasing (Worsening)			W - Watch						1			Engine-02			Thermal Vacuum Acoustic Test			Mitigate


						3			Engine-03			M			Aggressive Schedule									Low						Unchanged			A - Accept						Criticality						Given the lack of thermal vacuum and acoustic element level testing, there is a possibility that the PM  may not perform on orbit as designed			Perform trade study to investigate feasibility of additional thermal vac testing			None


						4			Engine-08			M			Government Furnished Property (GFP)												New			New Since Last Period			R - Research


			New			5			Engine-05			M			Hot Fire Test Schedule Slip																								2			Engine-06			On-Orbit Propellant Transfer			Watch			Astronaut Office has requested


						6			Engine-01			M			Design Launch Weight Exceeds the Shuttle Capacity																								Criticality			Planned Closure Unspecified			Given NASA has never transferred propellant on orbit, there is a risk that technical surprises could lead to significant operational, cost, and schedule impacts			If design utilizes change-out tanks on orbit initiate mitigation plan to limit risk			to be kept abreast of potential risk


						7			Engine-04			R			Returnability Requirement


						8			Engine-09			W			12 Year Life Certification																								Risk Criticality


			New			9			Engine-07			M			Reboos Engine/Thruster Lives


			New			10			Engine-15			M			Unachievable Thruster Technology





H
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Risk Quantified


			Risk Title			Consequence			Likelihood Pocc			Cost ($K) Impact			Schedule Impact			Expected  Value ($)


			Thermal Vacuum/Acoustic Test			4			95%			300			13 wks			285


			On-Orbit Propellant Transfer			4			90%			150			15 wks			135


			Aggressive Schedule			5			80%			50			15 wks			40


			Government Furnished Property (GFP)			4			85%			75			12 wks			63.75


			Hot Fire Test Schedule Slip			4			90%			125			14 wks			112.5


			Design Launch Weight Exceeds the Shuttle Capacity			4			80%			200			16 wks			160


			Returnability Requirement			4			60%			250			15 wks			150


			12 Year Life Certification			4			60%			225			12 wks			135


			Reboos Engine/Thruster Lives			3			80%			150			7 wks			120


			Unachievable Thruster Technology			4			40%			175			14 wks			70


			Total Cost of Risks (Cumulative $K)									1700


			Total Cost of Risks Expected ($K)															1271.25


			Reserve ($K)															3000
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