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Agenda – TRL Research

 Overview

 Analysis Framework

 Data Acquisition

 Regression and Model Development

 Proposed Mapping of SRL to DoD acquisition lifecycle
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Objectives

Understand how different level of TRL progressions 
(e.g. TRL 5-7 vs TRL 5-9) influence non-recurring 

development costs (NRDEV) and schedule

How does TRL inform system maturity?

What factors play a role in determining TRL progression timeline?
System Complexity,     IOC date,     Weight,      System Type,    Unit 
Production Cost, …    

How do DoD 5000.02 milestone definitions correlate to TRL and System 
Maturity?

MS-A  TRL/SRL 3 
MS-B  TRL/SRL 5
MS-C  TRL/SRL 7
IOC     TRL/SRL 9

Research Questions

Presented at the 2018 ICEAA Professional Development & Training Workshop - www.iceaaonline.com



© 2013 PRICE Systems, LLC All Rights Reserved  |  Decades of Cost Management Excellence 4

Definition

An integrated approach to managing technology maturation costs, NDIA 13th Annual 
Systems Engineering Conference, October 28, 2010, Dr. R. Smoker, Dr. D. Armon
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TruePlanning Inputs affected by TRL
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Analysis Framework
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From TRL to SRL: The Concept of Systems Readiness Levels, Conference 
on Systems Engineering Research, Los Angeles, CA, April 2006
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Technologies ≠ System
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Data Acquisition
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Milestone Dates
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Total Cost and Quantity
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Annual Funding
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Process Overview

SARs 
Extraction 

and 
Conversion 

to txt

Python 
Code for 

Data 
Extraction

CSV Dump On Going 
ProcessingProcess

Limitations: 
- 10-15% of data is expected to be outlier/inaccurate
- Cannot handle SARs that contain multiple sub-programs, e.g. F-35 airframe and engine 
programs are reported in the same SAR reports – only the first sub-program is extracted
- Cannot distinguish system type (aircraft, missile, etc.), or program type (new development, 
major mod., remanufacture, etc.)
- Further improvements to this dataset would likely be done manually

 504 SAR Reports 
for DoD MDAP 
ACAT-1 
programs

 >50% are 
duplicates since 
SARs are 
updated yearly 
for active 
programs

 Program name
 RDTE and Proc $$
 Base Year
 RDTE units
 Procurement Units
 Unit Flyaway 
 MS-B, MS-C, IOC dates
 RDTE yearly spending 

 Milestone 
Duration (mos)
 Milestone 

Spending 
(FY2016)
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Typical RDT&E Spending Profiles
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SAR Data Extraction and Normalization
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Average RDTE Spending Over Time
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Average RDTE Spending Over Time
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DoD Acquisition Process
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Average RDTE Spending Over Time
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Average RDTE Spending Over Time
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Theoretical Correlation
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Theoretical Correlation
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Theoretical Correlation
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Theoretical Correlation
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Mapping of SRL to Acquisition Processes
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Conclusion

 SRL calculation framework is proposed to represent system 
maturity composing of multiple technologies with varying TRLs 
and IRLs

 Selected Acquisition Report (SARs) data are extracted through  
mining exercise for RDT&E cost and schedule

 Aggregate level data is used to determine average cost and 
schedule for each milestone A/B/C and IOC when available

 Generic mapping of MDAP ACAT1 Milestones and SRL is 
proposed

 Math model representing normalized, non-linear behavior of 
SRL/TRL progression is proposed

– Model can be calibrated to any program when at least two data points are known, 
e.g. cost and schedule at MS B and C,
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Future Work

 Improve data quality and segmentation based on 
– System type (aircraft, missile, ship, ground system, space system, etc.) and
– Program type (new development, modification, remanufacture)

 Consider additional dataset
– TBD

 Validate model with actual program
– TBD
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