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What is a TRL?

Def: Technology Readiness Levels (TRLs) are a type of 
measurement system used to assess the maturity level of 
a particular technology. 

A common language.

TRL

Ref: https://www.nasa.gov/directorates/heo/scan/engineering/technology/technology_readiness_level
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TRL
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There is no ”good” or “bad” TRL ...

except when there is…



TRL
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A summary of component TRL information for a complex project.  

Ref. A. Olechowski et al., Technology Readiness Levels at 40: A Study 
of State-of-the-Art Use, Challenges, and Opportunities
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… because technical maturity typically scales
inversely with technical risk.



Heritage

What is heritage?

Def: Something transmitted by or acquired from a predecessor.
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Dr. Robert Goddard’s 1926 rocket Saturn V



TRL & Heritage

Use of heritage systems raises TRL (lowers cost and technical risk)…
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TRL & Heritage

Use of heritage systems raises TRL (lowers cost and technical risk)…
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except when it doesn’t. 
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September 8, 2004

Ref. NBC News
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The Cause

The likely cause of the “unquantified science degradation” was a design error 
that involved the orientation of gravity-switches on a heritage sample return 
capsule avionics unit (SRC-AU).
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System- or sub-system-level demonstration of the SRC-AU (TRL-6 validation) would likely have led to mission success. 



So…

Proceed wisely.

Used appropriately, the TRL process and appropriately applied “heritage” can 
avoid “negative chutes” and “unquantified science degradations.” 
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Important Tidbits

• The TRL process defines a common language…
o But there are multiple dialects.
o A description of the system state is just as (or more) important than the number

• Defining a system by its TRL can be deceptive and misleading.
o E.g., the step from TRL(n) to TRL(n+1) could be 1 day and $ 20… 
o Or  it could be 5 years and >$100M
o And is it the “technology” development” really an “engineering” development?

• Use “heritage” carefully.
o E.g., will the ”heritage” system be used in the same environment?
o Are the interfaces the to the system identical?  (Are you sure?)
o Is the use of the heritage system consistent with its intended use?
o Is the mission duration the same?
o ...
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Valuable Resources
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Ref: https://www.nasa.gov/connect/ebooks/nasa-
systems-engineering-handbook

Ref:https://www.nasa.gov/offices/oce/functions/prog_proj_mgmt
.html



Michael.A.Johnson@nasa.gov

Thank you.

Ref: https://www.nasa.gov/directorates/heo/scan/engineering/technology/technology_readiness_level
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