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!Brief definition of Technology Readiness Levels: 
TRL 9 = Actual technology system qualified through successful mission operations 
TRL 8 = Actual technology system completed & qualified through test & demonstration 
TRL 7 = Technology prototype demonstration in an operational environment 
TRL 6 = Technology demonstration in a relevant environment 
TRL 5 = Technology validation in a relevant environment 
TRL 4 = Technology validation in a laboratory environment 
TRL 3 = Analytical & experimental critical function and/or characteristic proof-of-concept 
TRL 2 = Technology concept and/or application formulated 
TRL 1 = Basic principles observed and reported 

 
,
!<?&!&+9*4'2'8E!34!3):!J7'5;+:)!:+4:+!('7!)*':+!57+5:!)*5)!57+!4')!9'=+7+;!JE!>IJ+;;+;!6E:)+I:K!D54'+2+9)7'439:K!$;=549+;!

0541(59)17348!54;!G7'9+::348!'7!6I57)!6E:)+I:!&+9*4'2'8E!P('7!34:)549+!34!34('7I5)3'4L9'II14395)3'4!)*+'7EK!4'4!+IJ+;;+;N

:'()O57+K!4+)O'7C:K!34(75:)719)17+K!+)9HQH!

&*3:!M39)17+!3:!M575M*75:348!)*+!f>&!

7+M'7)!)'!3221:)75)+!)*+!3::1+:!'(!)*+!

95M3)52!34)+4:3=+!34;1:)73+:H!O!1F38%

F14:2P%62%A2:7%14%8>:%B1D8A9:%2>3AF7%

I:%9:67%14%6%I9367:9%2:42:%62%B1F38%
B93N:D825%E>1D>%D64%I:%B1F38%F14:2%@39%

>697E69:%B937AD8134%39%B1F38%

B93N:D82%@39%2<28:C2=%%%%



54;! G7'9+::348`! 54;! _6I57)! 6E:)+I:! <4)+875)3'4! &+9*4'2'83+:`QH! ! c'7C! 57+5:! 54;! )+9*4'2'83952!

+45J2+7:!;+M+4;!'4!+59*!')*+7!5:!:C+)9*+;!34!)*+!(3817+!J+2'OH!!

!

!!

&=L=L%QA98>:9%7:861F14;%3@%8>:%7:?:F3B:7%28968:;<%%

&*+! :+9)3'4! ,HVH,! 83=+:! '42E! )*+! *+5;234+:! '(! )*+! ;+=+2'M+;! :)75)+8EH!019*!I'7+! ;+)532! 954! J+!

('14;!34R!

.H _a3:3'4K!I3::3'4!54;! :)75)+8EK!#F"F<! 34!>17'M+54!0397'N!54;!D54'+2+9)7'439:K!,-.V!1M;5)+;!M57)!?`h!

"+9H!,-.V!P)*3:!;'91I+4)!52:'!:+7=+:!5:!)*+!6#$!('7!)*+!>D<$?N>&G!54;!5:!34M1)!('7!)*+!c*3)+!

\''C!'(!?$&#>D>Q!S^T!

,H $#&>0<6N6#$!JE!)*+!$#&>0<6!<4;1:)7E!$::'935)3'4!P)*5)!349'7M'75)+:!)*+!$#&>0<6!>&GQ!3::1+;!

34!,-..!M21:!)*+!5;;+4;1I!3::1+;!34!,-.V!SgK[T!

VH >G'66N6#$!1M;5)+;!,-.V!SiT !

!

!

 

!

%

%

%

%

%

%

Q39%8>:%7:861F:7%#:2:69D>%647%/443?68134%B6982%8>68%69:%9:F:?648%@395%647%@18%14%8>:%2D3B:%3@%*+,*-%
2::%"44:K%(5%"44:K%&%647%"44:K%L%3@%8>:%2:8%3@%.",#/"%73DAC:482=%%
!

!

!

!!



L=%+34DFA2134L%

&*+!:9'M+!'(!O'7C!('7!)*+!>?6>@!A'34)!B4;+7)5C348!O322!J132;!'4!)*+!7+:12):!'J)534+;!JE!)*+!>D<$?!

54;!$#&>0<6!A'34)!B4;+7)5C348:K!)*+!>17'M+54!&+9*4'2'8E!G25)('7I!>G'66!54;!O'7C!(14;+;!

)*7'18*!')*+7!45)3'452!54;!>17'M+54!M7'875II+:H!<)!O322!(':)+7!34!5!M7'M+7!54;!J52549+;!O5E!4+O!

;+=+2'MI+4):!34K!54;!:E4+783+:!J+)O++4!)*+!('22'O348!I534!57+5:R!

R6S!!!!!!!!;+:384!)+9*4'2'83+:K!M7'9+::!54;!34)+875)3'4K!+Z13MI+4)K!I5)+7352:!54;!I541(59)17348!('7!

I397'N!54;!454'+2+9)7'439:!O*32+!)578+)348!I3435)173:5)3'4K!;3=+7:3(395)3'4!54;!;3((+7+4)35)3'4K!

*+)+7'8+4+'1:!34)+875)3'4h!:++!$DD>j!.H!

RIS!!!!!!!!M7'9+::+:K!I+)*';:K!)''2:!54;!M25)('7I:K!7+(+7+49+!;+:384:!54;!579*3)+9)17+:K!('7!:'()O57+!

54;L'7!9'4)7'2N34)+4:3=+!+IJ+;;+;L9EJ+7NM*E:3952!:E:)+I:K!5;;7+::348!:+5I2+::!9'44+9)3=3)E!54;!

34)+7'M+75J323)EK!(149)3'452!:5(+)EK!*38*!5=5325J323)EK!54;!:+9173)E!('7!M7'(+::3'452!54;!9'4:1I+7!)EM+!

5MM2395)3'4:K!54;!9'44+9)+;!:+7=39+:h!:++!$DD>j!,H!

RDS!!!!!!!!I12)3N;3:93M23457E!5MM7'59*+:!('7!:I57)!:E:)+I:K!:1MM'7)+;!JE!;+=+2'MI+4):!34!*'23:)39!

;+:384!54;!5;=549+;!I541(59)17348!)'!7+523:+!:+2(N7+2354)!54;!5;5M)5J2+!:I57)!:E:)+I:!*5=348!

:'M*3:)395)+;!34)+7(59+:!54;!'((+7348!9'IM2+]!(149)3'4523)3+:!J5:+;!'4!+H8H!)*+!:+5I2+::!34)+875)3'4!

'(!:+4:348K!59)15)348K!M7'9+::348K!+4+78E!M7'=3:3'4!54;!4+)O'7C348h!:++!$DD>j!VH%

%

)=%#:@:9:4D:2%

S.T!_e38*N2+=+2!6)75)+839!#+:+579*!54;!<44'=5)3'4!$8+4;5!'(!)*+!<?&!?'IM'4+4):!54;!6E:)+I:!<4;1:)7EK!5:!

7+M7+:+4)+;!JE!$#&>0<6K!>D<$?!54;!>G'66!>&G:`K!A14+!,-.,h!;'O42'5;5J2+!(7'IR!*))MRLLOOOH57)+I3:N

35H+1LM1J2395)3'4:!Pe38*!@+=+2!6#<$QK!'7!(7'I!*))MRLLOOOH5+4+5:N

'((39+H+1LO+JL;'91I+4):L6)75)+839k,-#+:+579*k,-54;k,-<44'=5)3'4k,-$8+4;5HM*M!'7!(7'I!

*))MRLLOOOH:I57)N:E:)+I:N34)+875)3'4H'78LM1J239L;'91I+4):LM1J2395)3'4:!!

S,T!_<44'=5)3'4!('7!)*+!(1)17+!'(!>17'M+R!454'+2+9)7'439:!J+E'4;!,-,-`K!"+9H!,-.,h!;'O42'5;5J2+!(7'IR!

*))MRLLOOOH5+4+5:N

'((39+H+1LO+JL;'91I+4):L344'=5)3'4l('7l)*+l(1)17+l'(l+17'M+l454'+2+9)7'439:lJ+E'4;l,-,-HM*M!

SVT!_6+2+9)!34;1:)7E!87'1M!1M;5)+:!)*+!7'5;I5M!'4!I5C348!>17'M+!J38!34!+2+9)7'439:`K!"+9H!,-.Vh!

;'O42'5;5J2+!(7'IR!*))MRLL+9H+17'M5H+1L;383)52N58+4;5L+4L4+O:L+2+9)7'439:N7'5;I5MN+17'M+!!

S/T!_e38*!@+=+2!a3:3'4!,-V-!54;!'MM'7)143)3+:!('7!>17'M+`K!<6\D!m[iNm-Ni.[,.VN,N^K"+9H!,-.Vh!;'O42'5;5J2+!

(7'I!*))MRLLOOOH57)+I3:N35H+1LM1J2395)3'4:!Pe38*!2+=+2!=3:3'4!,-V-!=+7:3'4!,QH!

S^T!_a3:3'4K!I3::3'4!54;!:)75)+8EK!#F"F<!34!>17'M+54!0397'N!54;!D54'+2+9)7'439:K!,-.V!1M;5)+;!M57)!?`h!"+9H!

,-.Vh!;'O42'5;5J2+!(7'IR!*))MRLLOOOH5+4+5:N'((39+H+1LO+JL;'O42'5;:L:)75)+839N

;'9:LM57)9l=I:l,-.Vl(3452HM;(!!

SgT!_$#&>0<6!6#$!,-..`h!;'O42'5;5J2+!(7'I!R!*))MRLLOOOH57)+I3:N35H+1LM1J2395)3'4:!P\''C!:32=+7!+;3)3'4QH!

S[T!_>IJ+;;+;L?EJ+7M*E:3952!6E:)+I:K!$#&>0<6!05b'7!?*522+48+:!,-./N,-,-K!,-.V!"75()!$;;+4;1I!)'!)*+!

$#&>0<6!6#$!,-..h!">?H!,-.Vh!;'O42'5;5J2+!(7'IR!*))MRLLOOOH57)+I3:N35H+1LM1J2395)3'4:!P6#$!5;;+4;1I!

,-.VQH!

SiT!_>G'66!6#$!M7+NM734)!6+M)H!,-.V`K!6+M)H!,-.Vh!;'O42'5;5J2+!(7'IR!*))MRLLOOOH:I57)N:E:)+I:N

34)+875)3'4H'78LM1J239L4+O:N+=+4):L4+O:L+M'::N:75N,-.VNM7+NM734)N=+7:3'4N4'ONM1J2392EN5=5325J2+%

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
3 \5:+;!'4!$7)H!,!'(!)*+!>?6>@!?'14932!#+8125)3'4 


