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Meaningful Consideration in the Usage of Technology Readiness Levels for

Defence Technology Research and Development Projects in Thailand
Issara Amatacheewa
Abstract

Truth be told that Western Defence Industry, was many years, began to develop prior to
the initiation of its counterpart activity within Asian continent. Technology Readiness Levels as a
concept was conceived by the West as Research and Development organisations such as NASA
confronting difficulties in its project works. It is proved that, by utilizing Technology Readiness
Levels, any project could be managed in far better manners throughout. Whether the subjects
in question are resources such as schedule, budget, manpower, etc. Therefore, it is imperative
that urging researchers to comply with Technology Readiness Levels (as an inevitable tool) in
Thailand’s Defence Technology Research and Development Projects must be persuaded.
Hence, Research and Development of Defence Technology should never omit this highly
significant tool. It is undeniable that Technology Readiness Levels deem to have a high impact
in master planning of Defence Technology Roadmap in Thailand in order to achieve the most

sufficient and sustainable local armament and defence technology.

Keywords : Technology Readiness Level, Project Management, Defence Technology,

Defence Industry, Research and Development



1. uni

Tunszurun1s3donariauiioasis
winnssutuanlvdiy s1duedredsidosiinng
FanvUszaumsainazgrudoyaliuaidnmiing
99993973 Sntailensdnslaosdnsuiddnes
Wuaninerdeiiiurinisisefienisdne
WIauSTonvuTiiunsITeuaswauiioad
winnssumsendandnsivaiitedoutrgviomann
TidrazdunissisulasenisTundndonisnszin
soLileidetenonunanlasINSiy DAnsIMETE
suludesfinnsandenouin saiuadosnm
wazdnenmmamaluladfinunseunsesogly
seeula sadAifiensudiatuluuseifiuiin
meldmalulandniuiimaluladdeslata
AU150VNNTITELarLI ALY UTRadlasu
nsateneawmalulag (Technology Transfer
9nandunisuan faunig “$91” fesgdu
TRL  ve9nulesasddiurigagrsunnlunis
fndulainagyinnisiveuasiauiesrusenau
doalatues (Make) wiodedndulade (Buy)
wazsunisanevneatnalulad (Technology
Transfer)  91AWASITNINIBUONDIAAT AT
dadulafifiuszdndainezdenasiulug
Arudsalunisadrsassauinnssunse
nanSusvuitednunldeuesnisludssina
vioifledmheainsseliidngniaasugia ns
Iouagiauniioairnorsyrlsunsaldmiuld
Punelulsemavasrandnsudseandudua
lunangaamnssudesiulszmannilinuns

THwurmnuAnsInalun1susnIsInnIg

Arwntl NsluInsgINaInaLiiaingn
seauAdIIunIoun1unalulaginisenda

Technology Readiness Level %38 TRL 3slditio

[
o a =

ALTATU (WulauedAn1s NASA dazdasfns
d1aey 9 Tulanuansunsladrlyusunssldnng
ANULNNNEEN B Y Homeland Security,
Department of Energy, Federal Aviation
Administration, European Space Agency,
Department of Defense, DARPA ugag Naval
Research Laboratory [1]

2. 49119849 TRL BAZA1IINAANUVDY

SEAUAIY ¢ Va9 TRL

[
=) v ¥

“TRL  ADNISURTTEAUAMUNS DULAY

a

LADETAINVDINALULATAINUSUNNIT T 91U

[

AALATNOAU 9rUTENaUdAY aUNTal Ay

q v 3

N3LUIUNTTVINUTITEUUABUADLTNITYTU
nmswmaluladifuszuu” 2] InefdfdAgdnen
nilaNtngade9iulanenseAe Technology

Readiness assessment %38 TRA [3]

sgauaMUNSoun1analulad (TRL) s
ferugnuuaduszu (Level) 1-9 Farelud
(i1 Sandia National Lab, USA wazfsain
AMNAINERIN @I [4] [5]

Level 1 : Basic principles observed and

=

reported (M3ANYIAUNULBT YD LNANUFIY

[

Juauideniszauanundaunianaluladsi

o—

fgn Tneidusuifeniaingremansdusudy



Aeunisildsundaslugauidonasauiids
Useynd 999195700980 a15015ANYD

) 4 -
peAUsENIUNUgIVTBImALULAE

Level 2 : Technology concept and/or
application formulated (#N3&a319UUIRAATY
wialulad uaz/mvsamsussgndgasnianalulad
Dunsusshvidusudu Taedunsinudy
fugrusetedunanisussgndldundnnsiugn
ungnsuszivgandu deenadlalldinnsfigay

43

D

violinspviseazBeniileatiuayuanniigiu
Faaule

Level 3 Analytical and
experimentally critical function and/or
characteristic proof of concept (M9
waznaaeandniindn uazmisnisiigal
pefUszneuvasuIAn [uduSuduresuide
Tnedesiinan1sAnerdiasiziuaznisinen
NAaDY LHEAIANITAINANITILAT TV NA Y

ASIVADUDNANWAILUNITHENDIAUTENDUVDY

walulad

Level 4 : Component and/or breadboard
validation in laboratory environments (M30153982U
peAUsznaU uazm3Iegunsaiildnaass
(breadboard)

aaAUsznounIumaluladtuiugiunlagn

luszaviiasufifinis Ju

UsENauLiIM8 LN LRTUAIUAINT0YTN91U
P ) Py ~ = o A = a
sefuls F9e13iiauazideniiioiUSeuiey

fuszuuluduneuanying

Level 5 : Component and/or breadboard
validation in relevant environments (MsvAgiay
peAUsEnaU uazm3egunsaiildnaass
(breadboard) Tusamumsaifiifendas naluladi
Pelrigunsaifilinaasdlignidenseitniuegng
fedrdafindu Tnsosdusenoufiugiunia
weluladldgnusznoutdifudusmudausng q

wazgnnaaeuluanIuNsaldnges

Level 6 : System/subsystemn model or
prototype demonstration in relevant environments
(mswmaaaim LAAVDITZUUVA NLLAZSZUUE 98 5D
14 ¢l a v % 1 &
WULLU‘lﬂuﬁﬂ’mﬂ’ﬁﬂ.Wl NIV Iil LARRIBYINNTD

v A o ' v
AuLuuNmuIEeaIn Level 5 lagnnaasulu

'
a

aounsaiiifendes wasdudunulunisin
Tugmaluladidanuniouuaziiunismaass
AIUAIY 9 L38UTDULAD LAY 819590093
npaeufunuuluiesujuAnsifanuaziden

g visenmaaeuluninauy

Level 7 : System prototype demonstration
in an operational environment (Mveapswuuuly
mesny funuuiidaalndifsetussuuiiayle
959 lneidunsimundean Level 6 lagnnsg

NAABUA UL UUIUADIUNITAINITYINIUAS

Level 8 : Actual system completed and
qualified through test and demonstration (S¥UU34
Aflarmaaysal aaunm uazuNMasULAY
vsewdn Weluladfinunsvadeuann s
Tuduanineniglddeulafitmunliugs ne
futhndutuasveansimunssuuiiniouds

waulvigna/gldau



Level 9 : Actual system proven through
successful mission operations (NATUNNS BLE DU
uazganansau lUldulaase lngsiunsigad
= 4 14 a a" ¥ 1 1 v
Feufosudn walulaginSeudaaulugnisld
IUTI AUANITANAGDUNITITIIULALANT

AAMUNANSTUlAag19RaLTD

NNTTTYTEAUANUNTBUNAmALUlAE
(TRL Fresindu 9 szivtu anunsadangulindu

nquges Welnienannudilala dusialuil [6]

Level 1-3 Basic (Wug) %38 Idea

(UIAUAR)
Level 4-5 : Prototype (AULUU)

Level 6-7 : Validation (n533aeu/figaadu

a
LNEINTI)

Level 8-9 : Production (@nsiauah)

Type of Activity Scale Technology Readiness

Actual system employing technology in routine use
System Test
& Operations Actual system design completed and qualified

through test and demonstration

System/subsy prototype d ation in
Engineering relevant operational environment
Development

System/subsy prototype d ation in

a relevant test environment

Component and/or breadboard validation in
relevant operational environment

C and/or d validation in
laboratory environment

Analytical and experimental critical function and/or
characteristics proof-of concept

Technology concept and/or application
formulated

Technology
Development

Research to Prove
Feasibility

Basic Technology
Research

AL

‘I-INLUJ)U’Iej

Basic principles observed
and reporte:

JUT 1 MITeuUseauLazn1sdnviiavyues TRL

3. AUFUNUSYDY TRL AUNISUSUS

ANNITLATINITIVYHAZINAIU

“TRL  1Jua309ilausn1s9anIslaTanis

A A o 9 v A v
wsolusunsuimiuidssyndld Weadeainy

[y

Wlasiuiu sendnedniaumalulagivgiae

dnnalulagaienanganan wazaiuisa
a ) b4 a

Wisuiguaunseuuaziaiosninves

walulad seuiranalulagiuananeiula” (4]

$19819U99UTLLNANT AINUN1INLIN
walulagiugs inliiuldegadaauin TRL &
anudAglunsidueiedliodmsunisusms
IAMFNUITBLaTNRIUY (RRD Tools) 89ANHIN
NN 8war WU lNeawild TRL  d1nsu
1RSI TITeLiaNIsAN® NN wet TRL iy
A A Ao & 1 a A ¢ A
AT alaNTUsylevtatn984 WallANuUsyaaniie

segentraITeeangnanBanalvg [7] (8]

TUIEMINNITUINITIANITLATINSINY
ey TRL  @nansatievsdlainiinang
Sudunseliinavdeddasunsanenenmnalulad
(Technology Transfer \iietaeliiadosninuas
fneamvoanaluladiinseunsosagiinnig
wawn1antiaeldls laenissunisanenen
waluladiuAntuldlunnsedu TR Suoify
AUNT UL ANYNINYBILTUNITAENON

walulag [2]

e livudeynadoveoanalulad
winnssulml Fafinswmufnansslanliegis
590157 dewalifianusnduoeredeenluns
dtenesdnuiisafuseduanumiounia
walulad (TRL)  wrunlglunisusnisdnnis
Tnsans3dem eatuayulilasinisidouas
Wauiateludssinalivgayein aiu1sn
adluniseelulamiuaninainuniouuay

AnanmvesyaansaeluUsene



mnfinsuengesszuuveslasinisiod
sgriamssuiunmsidouasiaunogium oy
Wil lunsasauianssundonan et
Tyl nandngninefidesnisazdsznaviumdie
p9AUTENaUTORNAlUlaBraIs 9 AU UBNIIN
TRL  azdadsziumnundeunianaluladd
AsaUATBdRgsEIeALiulaTINSWaY Sadaelv
nguduInisiasanisatunsadadulaladn
waluladgeslainnudululifazuszay
nadnsamninsiTeuasiauTules (Make
wagdaianuduanlunisasuidleujuifivudy
Tunenauiumeluladgesuisogieenatisaily
mMsdnmlaigen wioidululfenniiesidouay

o <

W lrdnsalanlednanmuesiunuidenies

Y

(%
LYY 1 v

Aatiu nquuINIslASINISAaNAITNITLAUNTN
MN159an (Buy) ielilasin1side= liifinnns
dznangaveinwavalulsaatiulasiniside

salulolngliidsan

TRL flunumasulaeduaiosiiorasly
mimaLmuimammﬁ%’aLLazﬁwmﬁmu
s dudndns nmsvinisussidiuan TRL Fs
Wisunfieunisasyuilaginlvinsuis
anuzlagtuvetesAnsineglu TRL  seeula
wazad19seeu TRL  whuanedideanisiulids
1A8819891191INAUGNIVBIDIANT N1THAITUN
UsuiliuAn TRL 9zdeednvindusauddousudu
Tasans3aes Tudaeszninedivhnis@nenainy
ULV (Feasibility Study) fuagvinlddiulen
dlosudulasen1siden ez Subsystermn (szUU

gog) lunspuATOIRYNTEAU TRL MUANANeiY

Feaavszasdaensvedlassnsiden Ae ns
Flszau TRL fideunin ansnsaimuilsiuiu
LazusTqIzdy TRL Adudmangdiaziinang
Dululgunndesdiedde dolumuinisfvun
NQLNaat (Criteria) 7l iaUsEiuA TRL Fadios
danuaennastuazdnliduluniudiuys
(Parameters)  v04lasan15398 Wiiold TRL

A1U7190USTTZAUAIINAILITD (Competency

Levels) ﬁﬁagjléf

nsUseiludl TRL v89lAsenisides &
Hrgliesrnsanisasueaulaludunelulag
wWhnunensewalulagnan (Key Technology)
1% Tnswaluladudnazgnaandutivang iite
afdnunmididuiosdnsdeaussgliiadld e

¥ U

farsanmeluladfiieadestussuudeslaugy
wuin weluladigosdddudumaluladfiii
LLaz:ﬁQ’ﬁﬁmmLsﬁaam@agjué’a AAITUEIINIRIN
a1euen (Outsourcing) liimsiiasrinisidonas
Waruntutes uavininaluladudn (Key
Technology) figesldluszuvdeslntussdnslal
fiaglunsounses wazamnmalulagndn (Key
Technology) fenantududmunevesesdns
FraudaniimudnduegrsBefiazdasiinis
amuﬁmé’wﬁmaa wazdadasmialutianisusms
Jan1snsndduniedey g (Intellectual
Property 80628 ®1nviI15IT8uarimulla
Dunadnde  fadu 3anaalddn TRL 1w
wnadlotaevuakuInIanIsAndulasanis
ATIvBuaEWaILN (TRL Yr8lun1susnisdnnis

LIAT LU WATNSNEINTALUINNLAEITDY LA



laen1533e7 anllululiiudeiaiuaziining
AuAtranisa)  Wdasluludiuvesnis
WeuwnuUJUmn1g (Action Plan) v@109ANS
MSYUKUNSALINGINY (Business Plan) uay
mMsasaunuiivimeiumelulad (Technology

Roadmap)

4. n13U1 TRL wUszanaldivauive

nazwaunlulsemalne

IINUNUITLIIVBY AT.FINY LUBUNId

a1 1

FPUUATYIBTINTNTENTNNIAYE Laeduredn
Fdovimidaulovielnewaus 4.0  danwy

oslstu ilsunmuldiumenssuuniiinny
Jasfufiazufudoulassadnaiasugianes
Uszinalnelug “Value-Based Economy” 38
“|@sughanduindousieuianssy” [9] Fevinli
nsfusenenmaluladifiethundesendmsu
1ASIN153T8LAasNAIUIES1IUTANTTUNT O
nandagiannmaluladlndTuiiioldaiuies

[

melulszimansatiesinuredusialaign

[

Uszinatudunislugaganuneniinnudidey

Y198
am. 1unsAnsdeg1efiledn TRL 190

11 NNISUSNISINNITLASINISIFE = [7]

Y] ! v

faugdn e, ssdalilagadunisdinasuise

| a a Iy <, a v dad o

WdiBemalyd uwanfeladndugaisudunanyiy
Taadunaresdnsfiiendesiunisidouas
Waunnaluladdueig q luussmalnesy
adiudenudidyvenndesiiodimiunis

USUFIANITINUI AN TN

Technology Readiness Levels
TRL1-3 TRL3-6 TRL6-8 TRL 8-9
P tand Dmeia

Research

v |
oy

Te: BY
and scale up system implementation

development
B,

PULL THROUGH PULL

o

JUN 2 Aananduidegnainndnsio [10]

nsvuIUMsUseenald TRL Tulasaniside
LaviauIvrasnndosiasiuwUslumusyau

1 a v

TRL elumheanuids feilingudidedes
aunsaUszliuladsneudnseduainunounis
wialulagvedlasinisidey vesnuegluseaule
L& TaaInsadnTgiiieua a1 sU U
dold tlodinasiuainn1sidelusy iy
W Ingdeviseaniuidedmun (TRL @ 1-3
Aalugnisasiedunuu (TRL : 3-6 NAaauNs
T99u n1msvdeuuInsgIu (TRL : 6-8)
unszTliansairdundndueiauysaluuy
(TRL : 89) #annsaadiunuivlunais

walulagla

5. AYUATENINZATUIZAUAIIUNTNNI

walulagvag and.

aonvumalulagtesnulseina (@nd. Tu

d' I I3 d' o v d'qu v
gruziiluesdnsniimidinidonazWaun
gvlsunsallviiunasinlveliin TRL wWhanvae
TUN1USHISIANITLASINISITU AL WAI U
gnlsunsal tieliiinadrun1inidnly
159153384 TAuAuatkasiinUsyleviasan
Turaduauyszununlasu Tnelimuasnnaod

AUUSUTUITUIULLDITULALIUIAYD



1a59n153989 @ and. ffnenmlunisusnis
Fanslé Feuiae and. 1614 TRL Husasia
Tun19279UNUNITHAUITEUY (System
Development Plan) Wtelsiszuuvasgmlsunsal
Tulpsen1sivonasWaufisuduiisz iy TRL
Y9I5TUVL0TUANAINTY d10150A08 9 an
Yorinaazvnedigaitvaneie nsvinld TRL
Y9358 UvdpsRInuainfuilelasan1sITe
UseauminudniSanitelusseviiaiuay
suUsTInafifmun uenand TRL (nuansauiu
MRL : Manufacturing Readiness Level) dadu
\n3esiionsieaeutiteldlunisusdiunealuladla
any. (M3009ANTBU 9 Ferhn151959 0001
elildFunisyaiwenisgnswidlag (Offset
Program)  8n¢e mANaALleIw191nII8NS
ATIABUANUULYUIENITVALYEN L NTNYE)
(Checklist of Offset Policy) 1 fun91nn3
farsald TRL Hunasismuntues TRL 39
Duttagnd Tannundeunamalulad wissile
Wdaniunanisadulasanisidea wasilu
Fad¥e (kP weslasenisides Tdeluasn
ClRe!

6. &3U

TRL uiedestiedmiunmsuimsdanis
Tassniteuasianniiuninsgiuaina uas
\uitensulusefuuunni nsd TRL i
Uszgnaltlulasamidouazianiiienisaing
gvlsunsaldmiuldauesneglulssine wiei

sandnanduigaavinssudesiulsemeasedu

a

alnAvseseaulan weas1esele lusemady

Y
=

dauduldladnazdszavainudisa win
undedianuiuazaadilalunsussiuseey
anunfenmanalulad e luggnamnssy
Tulassn1534e7 inuedldusuinreudn sz
TRL  fifteglurisdogluszdulouazmalulad
goofiteadoslulasinisiden tu dawlaanunse

£%
v =

14 = ] a o [ £ Yo
‘WGMU’]“UUIWLBQ mamu%mmmumaqlmumi

anenemnalulad vielAaiuisanmuInNIIvu

seAuiauIN1IAugnaIvnssudesiuyseina

YvosUszmnaauy ¢ 1o

10 “TAsINSITuhasnaunatuladly
anamnssudesiudsemeldniunisiansan
sEAUANUNSauMInAlulad (TRL) velududu
AowsulATINITITEY waziinisnumudusses

1 dl o a a o d‘ U
9 s¥ninefianiulasenisides teuiuuse
Waluseau TRL Tidulesauwantiu n1susvig
IAN151ATIN153984 azarusaandululaagng
a a I P v )
s7u5u wazdianudululanasnsranudedds

v I\ o da o

naonIuglasIAvIotedales nounaeninan?

a1 o

[d £ = 1
p1v9znatetdutdyuingeenndudou Fell

]
[%

arusaunlalalaedte detunislgseauaing
wSoumrnnaluladvde TRL  wndundslu
daa1saunluyniiciaiveenisaniiy
1A59N15398 azdldiudigag19uin danali
13315398 Aaludanudnsa awnsaussg
puinguzasd elvgnlsunsalfsuniside
warnau1lag any. @1U15aRIUNITATIVEBY

mmﬂwmaaﬂmsﬂsimmiﬁwuﬂmmgm



gvlaunsal (nue. waggnundilguszdnnislu

wianvinldegafuauIAgl
7. 1@N&E1581989

[1] “Technology Readiness Scale”,
http://redstone.us.com/technical-

readiness-level-scale/

[2] “N5UTZIEUAIUNTDUUDIIIUITE
wialulad wseuinnssunly Technology
Readiness Level”, @,
http://bps.moph.go.th/new_bps/sites/def
ault/files/99%20TRL.pdf

[3] “Final Report of the NASA Technology
Readiness Assessment (TRA) Study Team”,
https://ntrs.nasa.gov/archive/nasa/casi.ntrs.

nasa.gov/20170005794.pdf

[4] “Fesuiedianfsifeiuseiures
Technology Readiness Level (TRL: 1-9)”,
https://www.nrms.go.th/FileUpload/Attatc
hFile/News/256109121106180493944. pdf

[5] “Technology Readiness Assessment Guide”,
Best Practices for Evaluating the Readiness
of Technology for Use in Acquisition
Programs and Projects; U.S. Government
Accountability Office,
https://www.gao.gov/assets/680/679006.pdf

[6] “Measure Your Technology Readiness

Level-TRL, how technology ready is your

service/product?”,

www.cloudwatchhub.ed

[7] “Technology Readiness Levels: seAUAIY
wiouveunaluladganamnssu”, ame.,
https://www.nstda.or.th/th/nstda-
knowledge/144-km-knowledge/3317-

technology-readiness-levels

[8] “Ailo YatauefaNTIUUIMINTIANTS
1ATINTITY Ugnaunmsiauevesulszuia
YDIATNIUAUENTIUNTIVELUIYIA
UsganUauuseunn 25617,
https://www.nrms.go.th/FileUpload/Attatc
hFile/News/256011091657462917694.pdf

9] “Useanelvie 4.0 Biwaiesugnabal”, uss wersums,
http://www.drborworn.com/articledetail.asp

?7id=16223

[10] “msuj sUssuuITevesUsuma”, seaTisened
2@,
httpv//kb.hsri.orth/dspace/bitstream/handle/11228
/843 1/hsriretreat-Perapong-
Tekasakulpdf?sequence=1


http://redstone.us.com/technical-readiness-level-scale/
http://redstone.us.com/technical-readiness-level-scale/
http://bps.moph.go.th/new_bps/sites/default/files/9%20TRL.pdf
http://bps.moph.go.th/new_bps/sites/default/files/9%20TRL.pdf
https://ntrs.nasa.gov/archive/nasa/casi.ntrs.nasa.gov/20170005794.pdf
https://ntrs.nasa.gov/archive/nasa/casi.ntrs.nasa.gov/20170005794.pdf
https://www.nrms.go.th/FileUpload/AttatchFile/News/256109121106180493944.pdf
https://www.nrms.go.th/FileUpload/AttatchFile/News/256109121106180493944.pdf
https://www.gao.gov/assets/680/679006.pdf
http://www.cloudwatchhub.ed/
https://www.nstda.or.th/th/nstda-knowledge/144-km-knowledge/3317-technology-readiness-levels
https://www.nstda.or.th/th/nstda-knowledge/144-km-knowledge/3317-technology-readiness-levels
https://www.nstda.or.th/th/nstda-knowledge/144-km-knowledge/3317-technology-readiness-levels
https://www.nrms.go.th/FileUpload/AttatchFile/News/256011091657462917694.pdf
https://www.nrms.go.th/FileUpload/AttatchFile/News/256011091657462917694.pdf
http://www.drborworn.com/articledetail.asp?id=16223
http://www.drborworn.com/articledetail.asp?id=16223
http://kb.hsri.or.th/dspace/bitstream/handle/11228/4431/hsri-retreat-Perapong-Tekasakul.pdf?sequence=1
http://kb.hsri.or.th/dspace/bitstream/handle/11228/4431/hsri-retreat-Perapong-Tekasakul.pdf?sequence=1
http://kb.hsri.or.th/dspace/bitstream/handle/11228/4431/hsri-retreat-Perapong-Tekasakul.pdf?sequence=1

