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IDL Parametric Cost Modeling 

PACE-Polarimeter Parametric Inputs: 
•  IDL Discipline Presentations 
•   Master Equipment List (MEL) 

Key Assumptions: 
•   Class S Electronics 
•    All Parts of Instrument (s) built by Contractors (GSFC Contractor Bid Rates used in model) 
•    PRICE-H Model with Constant Yr $12 
•    No existing Manufacturing Process and Assembly Line 
•    PRICE-H Estimate for (1) Flight Unit, (1) ETU, and (1) EDU 
•   Schedule used:  

•   SEER-H SpyGlass Estimates for Detectors 
•   IDL Grassroots Estimate for FSW GSE and Development Environment & Simulator SW  (in FY$12) 
•   IDL Grassroots Estimate for Development for FPGAs & Specific Algorithms (in FY$12) 

Output Products: 
•    Powerpoint presentation 
•    PRICE H model results exported to Excel Spreadsheet 
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Cost Assumptions (2 of 3) 

Build Assumptions:   
•   Out of House   

Cost Assumptions    
•   60/40 Real Year  CBE   

Class of Mission    
•   Class B Mission use Class S electronics 

Throughput or Purchased Item(s)   

•   None 
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Cost Assumptions (3 of 3)  

• Detectors is using SEER-H to estimate Detectors costs  
• Firmware for FPGAs will use Grass Roots.  The methodology will be 

in the electrical presentation  
• FSW Software is using SEER-SEM  
• Additional Hardware Costs for PACE-Polarimeter  

–  Ground Support Equipment (GSE)  - 5% of Estimated Instrument 
Hardware Cost to Estimate  

–  Environmental Testing  - 5% of Estimated Instrument Hardware 
Cost  

–  Engineering Test Unit (ETU) – 5% of Estimated Instrument 
Hardware Cost Component Level  

–  Flight Spares - 10% of Estimated Instrument Hardware Cost  
–  Instrument to S/C Bus Integration & Test - 5% Estimated 

Instrument Hardware Cost. Typically Included in WBS 10.0  
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PACE_POL_Paramest_092611_PresentationVer.xlsx 
Summary Cost Estimate (GSFC Contractor bid rates, ’12 Dollars) 

Continued on next page 
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PACE_POL_Paramest_092611_PresentationVer.xlsx 
Summary Cost Estimate (GSFC Contractor bid rates, ’12 Dollars) 
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Estimate in R$Y for 60/40 Cost Fraction Option 
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NASA Cost Estimating Overview 

Proposal cost estimates evaluated at NASA Langley Research Center during Technical, 
Management, and Cost (TMCO) review 

–  Parametric models used to validate proposal cost estimate 
–  Assumed criteria for validation of Step 1 proposal (based on feedback):  proposal estimate and TMCO 

consensus estimate within 20% 

NASA Cost Estimating Handbook 2008 
‒  Defines three cost estimating Methodologies 

•  Parametric:  based on key engineering data and Cost Estimating 
Relationships (CERs) 

•  Analogy:  comparison and extrapolation to like items or efforts 
•  Engineering Build-Up (i.e., “grass-roots”):  Labor and Material 

estimates based on experience and “professional judgment” 
‒  Defines two cost estimating Processes 

•  Advocacy Cost Estimates (ACE) 
‒  Cost Estimators are members of program/project team 

•  Independent Cost Estimates (ICE) 
‒  Cost Estimators are from an organization separate from project 

‒  Encourages parametric modeling and analogy estimates during pre-Phase A 
and Phase A studies  

http://www.nasa.gov/offices/pae/organization/cost_analysis_division.html 
http://ceh.nasa.gov 
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Current GSFC Proposal Cost Estimating 
“Best Practices” 

•  Advocacy Cost Estimating  
–  MDL, Proposal Teams 

•  Grassroots estimate based on Work Breakdown Structure (WBS) 
•  Parametric modeling used for Grassroots validation 

–  IDL 
•  Parametric modeling used to generate a stand-alone cost estimate 
•  No Grassroots (WBS) cost estimate to validate 

•  Independent “Assessment” (provided by RAO) 
–   Internal cost estimating tools and historical databases 
–   Provides critical “Sanity Check”  

•  Evolving “Best Practices” 
–  GSFC Chief Financial Officer (CFO) 
–  NASA Cost Analysis Steering Group 
–  NASA Cost Estimating Handbook 
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Proposal Cost Estimating Process 

You are 
 here 

Concept/Formulation Science/Design Study Develop Proposal  

 GSFC Proposal Path 

Grass-roots ROM Grass-roots refinement Grass-roots estimate  

Advocacy Cost Estimating Paths 

Code 500  
MDL/IDL 

Study 

RAO 
ICE 

“Cost Sanity 
Check” 

GO / 

NO-GO 

Code 500  
MDL/IDL 

Study 

Red Team 
ICE * 

Cost estimating is an on-going iterative process 

Cost Model ROM Cost Model refinement Validate Grass-roots  
Parametric Parametric 

*Parametric ICE 
may be performed  
on proposal 
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Parametric Cost Estimating Tools 

•  NASA Cost Estimating Handbook 2008 describes two commercial tools 
–  PRICE:  Parametric Review of Information for Costing and Evaluation 

•  Separate modules for Hardware, Software, Integrated Circuits, and Life Cycle 
•  PRICE H (Hardware) approaches cost estimates by parametrically defining: 

–  Hardware to be built 
–  Development and manufacturing environments 
–  Operational environment 
–  Schedule 

•  PRICE H model is built from key engineering data (e.g., MEL:  Master Equipment List)  
•  Tool Heritage: Developed by RCA in the 1960’s for the U.S. NAVY, Air force & NASA;  Commercialized by 

PRICE Systems, L.L.C. 
•  NASA-wide site license for PRICE H managed by Langley Research Center  

 (GSFC Contact: Dedra Billings, Code 305.0, e-mail: Dedra.S.Billings@nasa.gov) 
•  PRICE H use at GSFC: 

–  Mission Design Lab (MDL/IMDC), 10+ years experience and 150+ S/C Bus models 
–  Instrument Design Lab (IDL/ISAL), 8+ years experience and 120+ Instrument models 
–  Code 600, 10+ years experience, 100+ S/C Bus and 100+ Instrument models 

–  SEER:  System Evaluation & Estimation of Resources 
•  Separate modules for Hardware, Software, Integrated Circuits, Manufacturability and Life Cycle  
•  NASA-wide site license for SEER managed by Langley Research Center 
•  Application-specific use of SEER-H at GSFC (e.g., detectors, cryocoolers, etc.) 
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PRICE H:  Key Input Parameters 

• Global Parameters: 
– Labor Rates (set as appropriate) 

•  GSFC Bid Rates (used for in-house build of spacecraft/instrument) 
•  GSFC Typical Contractor Rates  

–  Used for GSFC vendor provided hardware 
–  Used when actual rates are not available 
–  10% G&A, 14% Fee 

•  PRICE H Industry Labor Rates (default labor rates provided by Price Systems, Inc.) 
–  ?% G&A, ?% Fee 

– Inflation (NASA escalation rates) 
– Engineering Environment (Defined for NASA by PRICE Systems, Inc. calibration study)  

•   Emphasizes: System Engineering, Project Management, Automated design capabilities 

• Individual Cost Component Parameters: 
– Complexity Factors (Table driven, defined by Price Systems from industry experience) 

– Modification Level/Remaining Design Factor (Heritage) 

– Quantity and Design Repeat (Learning Curve) 

– Composition (Structure, Electronic, Purchased, Cost Pass-through) 

– Mass 
– Operating Platform (Unmanned Space – High Reliability) 

This Study 
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IDL Point Design Estimate & Cost Risk 

•  The IDL Cost Estimate is a Point Estimate based on the single point design of the 
instrument 

•  The point design that the IDL derives in a 1-week study is an engineering  solution, 
but not necessarily THE solution that will be implemented for flight 

•  The point estimate is described by the IDL in the MEL in terms of Current Best 
Estimate (CBE) of mass and materials, and represents a single estimate among a 
range of feasible possibilities 

•  Cost risk analysis attempts to address the risk that the eventual outcome of the 
parameters may differ from the CBE selections made at the conceptual design 
phase of pre-formulation 

•  Cost risk capabilities within the parametric cost modeling tool allow a range of 
input values to be entered to generate a range of cost outcomes 

•  Cost risk simulation is performed using well known sampling techniques (e.g. 
Monte Carlo simulation) of the parameter ranges resulting in a Probability 
Distribution Function (PDF) of possible outcomes, also known as a Density Curve 

•  PDF can also be represented as a Cumulative Distribution Function (CDF), also 
known as an S-Curve to provide a graphical representation of the possibilities of 
various cost outcomes 

•  Cost risk analysis takes additional labor and is beyond a 1-week IDL study, and is 
not recommended for the initial instrument conceptual design, but will be 
necessary for proposal development 
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Using your Point Design Estimate 

•  Often, early formulation Managers must get their designs into a cost box during 
IDC studies, before cost risk analysis can be performed 

•  Doing this requires trades and descopes against science performance, so descopes 
should be minimized whenever possible 

•  However, failure to fully understand the difference between a point design cost 
estimate and a probabilistic cost estimate can result in unexpected sticker shock 
later 

•  NASA desires probabilistic cost estimates at the 70% Confidence Level (CL) so that 
our endeavors have a 70% chance of succeeding without a cost overrun 

•  The point design cost estimate is ALWAYS well below  the 70% CL, so Managers 
should realize this when working with a point estimate and use a rule of thumb 
multiplier to act as a placeholder for the extra money that will be required for a 
70% CL price 

•  A reasonable multiplier is 1.5 X CBE point design cost, to use as a placeholder until 
you can complete the full cost risk analysis, when checking to see if your price is 
“in-the-box” 

•  This will allow Managers to make trades/descopes during very early engineering 
formulation, such as IDC studies, AND avoid sticker shock when the eventual cost 
risk analysis is completed, which requires a fair amount of design maturity to be 
developed first 
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Cost Confidence Level 

Selected Slide, Definition of Confidence Level (CL), from “NASA Cost Risk Workshop at GSFC”. 


