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AINY.) A9t
TRL 1

TRL 2:

s uannsHugIulasun1siansukazin1ss189u (Basic principles observed and

reported)
finsasrawmAnsunalulad waz/v3e n13Useyndly (Technology concept and/or

application formulated)

TRL 3: n1svnaeduardinsigini1findn uwag/v3e nisigadanudulyldvesuuifa

(Analytical and experimental critical function and/or characteristic proof-of- concept)

TRL 4: NM1SNAERUBIAUTENBU Wag/13e UasAnAanIdLannIainddnass (breadboard) Tuan1y

TRL 5:

TRL 6:

windouluniesuufinis (Component and/or breadboard validation in laboratory
environment)

ﬂ’]i‘ﬂ(ﬂﬁ@‘U@x‘iﬂ“ﬂﬁ%ﬂ@‘U LLag/‘M%’eJ U@%ﬂ%ﬂa@ﬂalﬁﬂﬂ/ﬁ@ﬁﬂﬁﬁ’]a@ﬂ (breadboard) I‘Uﬁﬂ’]’w
WInd ot 4fl 8704 (Component and/or breadboard validation in relevant
environment)

NIVNAADULUUINRBIVBITEUUNIBTEU UL DY w%aﬁuuwiuamwLLamﬁauﬁLﬁaasﬁaa G?I!ﬂ@’]ﬂ
Lid]umﬂﬁuuauw%aa’m’m (System/subsystem model or prototype demonstration in a

relevant environment (ground or space)

TRL 7: nsvadeuAuLuuszuuluaniziindonslInia (System prototype demonstration in a

TRL 8:

TRL 9:

space environment)
sz‘uuaﬁqLﬁ%‘aam‘gmhmzﬁamamﬂ’ﬁsimmwmaauLLazm%muumﬂﬁuﬁuﬁdummﬁ
(Actual system completed and “flight qualified” through test and demonstration
(ground or flight)

sruuasalasunisiigainienistu Tnenisfiadusa (Actual system “flisht proven”

through successful mission operations)

! Space Systems

Engineering, version 1.0 “Technology Module: Technology Readiness Levels (TRLs)” 2008



wenmiloanndfleny TRL aduauAnves NASA uadulamilen TRL vewiieaudu iuszgndain NASA Wi 1a53an1s Horizon 2020

YIEANANELTY NTENTHNGINUVBIENIFOIITNT Uae Sandia National Laboratories (518azi8uanun1ni 1)

drashvmienu TRL Wchvus:ine

2NN 1: Are819A78870 TRL TuneUssmnd

NASA USA

Horizon 2020, EV

Office of Environmental

Management

’
“Roa

Sandia National Lab, USA.

TRL 1 Basic principles observed and
TRL 2 Technology and
concept and/or

application formulated

TRL 3 Analytical and experimental
critical function and/or characteristic
proof-of concept

TRL 4 Component and/or breadboard
validation in laboratory environment

TRL 5 Component and/or breadboard
validation in a relevant environment

TRL 6 System/subsystem model or prototype
demonstration in a a relevant envi-
ronment

TRL 7 System prototype demonstration
in a space environment

TRL 8 Actual system completed and
“flight qualified” through test and
demonstration (ground or flight)

TRL 9 Actual system “flight proven”
through successful mission opera-
tions

TRL1 Basic principles observed
TRL 2 Technology concept formulated
TRL 3 Experimental proof of concept
TRL 4 Technology validated in lab

TRLS Technology validated in relevant
environment (industrially relevant
environment in the case of key
enabling technologies)

TRL 6 Technology demonstrated in
relevant environment (industrially
relevant environment in the case
of key enabling technologies)

TRL7 System prototype demonstration in
operational environment

TRL 8 System complete and qualified

TRLY Actual system proven in operational

environment (competitive manufac-

turing in the case of key enabling
technologies; or in space)

US. Department of Energy

TRL 1 Basic principles observed and
reported

TRL 2 Technology concept and/or appli-
cation formulated

TRL 3 Analytical and experimental critical
function and/or characteristic
proof of concept

TRL 4 Component and/or system
validation in laboratory environment

TRL 5 Laboratory scale, similar system
validation in relevant environment

TRL 6 Engineering/piiot-scale, similar
(prototypical) system validation in
relevant environment

TRL 7 Full-scale, similar (prototypical)
system demonstrated in relevant
Environment

TRL 8 Actual system completed and
qualified through test and demon-
stration

TRL 9 Actual system operated over the
full range of expected conditions.

ﬁlﬂ: T5lY @1, 317 hitps://www.nasa.gov/directorates/heo/scan/engineering/technology/txt_accordion1.html:

http://ec.europa.eu/research/participants/data/ref/h2020/wp/2014 2015/annexes/h2020-wp1415-annex-g-trl_en.pdf

TRL 1 Basic principles observed and
reported

TRL 2 Concept and/or application
formulated

TRL 3 Concepts demonstrated
analytically or experimentally

TRL 4 Key elements demonstrated in
laboratory environment

TRL 5 Key elements demonstrated in
relevant environments

TRL 6 Representative of the deliverable
demonstrated in relevant environ-
ments

TRL 7 Final development version of the
deliverable demonstrated in ope-
rational Environment

TRL 8 Actual deliverable qualified
through test and demonstration

TRL 9 Operational use of deliverable

Technology Readiness Assessment Report, Office of Environmental Management U.S. Department of Energy, 2010; Sandia National Labs “Measuring the Maturity of a Technology:

Guidance on Assigning a TRL", October 2007.


https://www.nasa.gov/directorates/heo/scan/engineering/technology/txt_accordion1.html
https://www.nasa.gov/directorates/heo/scan/engineering/technology/txt_accordion1.html
http://ec.europa.eu/research/participants/data/ref/h2020/wp/2014_2015/annexes/h2020-wp1415-annex-g-trl_en.pdf
http://ec.europa.eu/research/participants/data/ref/h2020/wp/2014_2015/annexes/h2020-wp1415-annex-g-trl_en.pdf
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