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Outline

 Desireto Improve Technology Evaluation Methods

e Methods & Tools to Identify Best Value Solutions

 Applying Method to Example Technology Evaluation

 Introduction to Process Based Economic Analysis Tool
(P-BEAT)

e (Observations
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Desired:

Objective Method to Help Evaluate Technology R&D Projects

Customer 1
Requirements How to evaluate:

* Multiple customers

Customer 2 « Multiple requirements
Requirements

* Requirements met by
multiple attributes

e Level of attribute that

Requirement| Requirement| Requirement /el
satisfies customer

Type A Type B Type C

/ \ /\ /\ e Price customer will pay

V4 N\

Reqm Regm Reqm’t | Reqm Reqn] Reqm’t | Reqnm Reqm Regm’t
Al A2 A3 Bl B2 B3 C1l C2 C3

Improved Methods & Tools Can Help Identify Best Value
Technology Projects for Contractors and Customers
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Value Analysis Methods Translate Customer Needs to
Desired Performance, Cost, and Risk

Customer

Attribute Priorities
(Decision Analysis)

Customer
Desirability

(utility)

1.0

OAttribute Value

P-BEAT

(Process Based Economic Analysis Tool)
» Cost Relationships & Metrics

@

—

C
= Value Analysis
Using
Value Front \//
Tool
Produce
Support
] Develop
—Cost-risk |“°st$
Time
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Best Value Alternatives Can Be Identified Graphically

Cost Objective  cost Threshold
(Target)

- - Best Value Concepts Lie on the Value Front Line
U o : ;
9 S S S I Sy Performance
) % : Objective
22 Less value per Dollar
= O .
) %’) SN A | Performance
) . -
Q : Trade Space Threshold

——> (Cost

[ Affordability Best Value Methodology is Captured in Value Front Tool J
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Utility
Score

Value Front Tool Output Plot

Example Trade Study

Pareto Front Uncertainty Region

(Bounded by 10% and 90% Uncertainty)
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Example Technology Evaluation

Technology Development Projects

Metrics:

— Benefit:
« Economic Yield (Increased Revenue)
* Qualitative Attributes

— Cost to Mature and Apply Technology to Platforms

4

Value Analysis Methods
and Tool (Value Front)

Cost-Benefit Has Been Quantified for
Technology Development Projects
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Value Front Tool
Application to Technology Project Evaluations
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elative Priorities: 20

Priority

Risk

2

Technology Yield

Product impact

Leverage technology

Productivity

Time to implement

A I o L T O S |

Evaluation attributes and relative priorities

Tech 1 Tech 2 Tech 3 Tech 4
Risk Law Talerable Law
Technology Yield 1520 =60 1.5-20 3.0-5.0
Product impact Few Mlany Mlany Mlany
Leverage technology | Awerage | Above average Average Above average
Productivity < 100 < H10M $10M - $100mM = 1000
Time to implement =1 year =1 year 1 yr -2 yr =10 yr
Development Cost 200 2050 700 1500

Input Data for Value Front Tool:
« Evaluation attribute utility scores

» Technology Development Cost

Quantitative and Qualitative Attribute Scores Measure Desirability of
Technology Development Projects
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Process Based Economic Analysis Tool (P-BEAT)
Provided by NASA
Estimate f'— Mass
Database :> ~J—1 Calculator
@ Price H s —
Materials S | © EENSWEN . S (| Decision
cmmsse — 5 | £ (ORI S | < o
S | P based EH
Process © | © rocess-base {;"’-— ~1T 1 Automation
Database :> O | © EEISTNEICGIEE S| . — Module
O BN =
Misc. ~1 ! Simulation
Database :> {\J— Module
Context 2 = 2 =
Sensitive BRI Help

Provides Parametric and Process-based Cost Relationships
Using Analogy Cost Estimating
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Cost Estimating Approaches vs. Program Phases

System Life Cycle

Dem/Val ~ | Engr & Mfg

Conceptual Risk Reduct] Developmen|

Production | Deployment| O&S

Analogy \ Engineering ~ Bottoms-Up
Expert

Opinion P-BEAT

Parametric

P-BEAT Provides Analogy Cost Estimating Approach
Needed During Early Life Cycle Phases
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Technology Readiness Level and Design Maturity
Drive Cost in P-BEAT

Effective Scope of Model Estimates

Paper Studies

/ \ New Technology

/NN New Product |

Design .
New D
Maturity /N | ew Design |

Extensive Modification

/I\ Simple Modification

TRL DT 2 3 3.5 4 5 5.5 6 7 8 8.5 9

Technology
Readiness Level

Technology Maturity and Readiness Levels are Cost Driver
Inputs in P-BEAT Cost Methodology
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Cost Impact of Technology Maturity

Is Modeled with P-BEAT Methodology
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P-BEAT Screen Layout is Designed for Usability

——

B E [ F | G | H | =
Program Hame: JIMO
L] [
Show BOM Save Trade fave Baseline £ . E
BT E
Show Chart Get Trade Get Baseline sBEg
Trade Baseline 85 %5
Study Hame: Thruster JJ
Description: i Aternate - 2 SEME Hardware 13
Year §: 2001 200
Development Cost: $534.862,677 $250,000,000
Theoretic First Unit Cost: $2.897,806 52 500,000
Avg. Unit Prod. Cost: $2,530,501 $2,183,118
Programmatics
Prod. Qty. Rag'd: | X 30 JJ
3 3
Inputs: : .
- 3 3
. kX 3.4
[ ]
Programatics e Shace :H
8 8 inned hanned
» Technical Maturity e s
' A ' itary hilitary
°
Design Characteristics b Expardiabic
* Manufacturing Processes 2267 2267
. I atio Percent Ratio Percent JJ
Dezign & Build: 1 S0% 1 100%
Sub-contract: 1 50% 0%
Build-to-print: % 0%
Buy & Integrate: 0% 0%
Customer Furnished Equipment: 0% 0%
Development Wrap Rate % 123.0% 125.0% om
Production Wrap Rate % 123.0% 125.0% o
Compeosite Labor Rate: $45.00 4500
Des=sign Maturity: Degigr Gharacteristics
Least: iSimple Madification Simple Madification ==
Likely: iMNeww Design Extensive Modification
Most: i Advanced State of the AfNewy Design

Design Capability:

{FytEnsive BrnRriEOGE

Study Name =
Input the study name. Study name is intended to dezcribe the system, subsystem or
component hardware being estimated. Examples might include elements, such as: thrust

chamber, nozzle, ducts, or final assembly.

Description - Trade

Input a description of the trade study element. Az the stuw
hardweare being estimated, this input is ideally used to caf
descriptions should characterize the differences betwes

Context-Sensitive
Help
Description - Baseline

Input & description of the baseline study element. The selection of appropriste baseline
hardweare contributes to user confidence inthe resultz derived using the analogy
methodalogy . Similarity betvween the bazeline hardware and the proposed hardware will
genetally make the assessment process easier and less time consuming.
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Tool
Features

* Help screens readily available
e Data stored in MS Access files

e Use only inputs at indenture
level required

* Extensive Benchmark Database
e Simulation Tool for cost-risk

» Sensitivity analysis module
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0.0%

Example P-BEAT
Chart and Table Outputs

Cost Distribution by Phase

Needs Analysis

$0

Define Mission Functional Requirements $0
Define Requirements & Concepts $0
Perform Conceptual Design $280,644

Perform Preliminary Design $348,887

Perform Detailed Design $289,763

Build 1st Unit $330,689

Production $135,280

Support $0

0.0%

0.0% 20.3%I 25.2%I 20.9%} 23.9%

9.8%§ 0.0%

Deactivation

0.0%

Development Total| $1,385,262|

Cost Derived from Technology Maturity

Trade Desc Trade
Baseline Desc Baseline
Yr$ Trade: 2006 Baseline: 2004

LC Phase| Tade Baseline
Perform
Start| Needs Analysis Conceptual
Design
End Production Production

-$200,000

$987 5%
$1,042 10%
$1,112 20%
$1,178 30%
$1,239 40%
$1,311 50%
$1,367 60%
$1,451 70%
$1,539 80%
$1,678 90%
$1,829 95%
$2,033 99%

Cost Uncertainty Output

100%
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10% -

Probability
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$987,212 $1,829,382
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$880,00 $1,080,0 $1,280,0 $1,480,0 $1,680,0 $1,880,0

Cost Sensitivity Output

-$100,000 $0 $100,000 $200,000

Number Component:
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Observations

NASA-Glenn Research Center Provides P-BEAT Support (no license cost)
Boeing Phantom Works Continues to Apply Value Front & P-BEAT Tools

P-BEAT Provides Consistent Method throughout life of program

Engineers’ Confidence in cost results is based on relative complexity of item
estimated compared to known item cost

Value Analysis & NASA Cost Tool Can Improve Ability to
Evaluate Best Value Technology Development Projects
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