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lNpakTnka PocaTtoma

I'OCYJIAPCTBEHHAS KOPIIOPAILIUSI IO ATOMHOM DHEPTUHA
«POCATOM>»

(Focxkopnopanus «PocaTom»)

IHNIPUKA3

74 Dk, 2018 N_7/420-[]

Mockga

OO6 yTBep:keHHH NMepeyHs ypOBHeH FOTOBHOCTH TEXHOJIOTHIA M IPOU3BOICTBA

B mnensx mnposeneHus conocTaBieHHs YPOBHS TEXHOJIOMHMYECKOTO pa3BHTHA
H 3HQYEHHWH KIIOYeBBIX mnokasateneil sddexrusHoctn [ockopnopamun «PocaTtom»
C YPOBHEM Ppa3BHTHA H I[I0Ka3aTelsAMH BeIylL[MX KOMIaHWH-aHAJIOrOB, IPOBEICHHS
OIIEHKH HaY4YHO-TEXHOJIOTMYEeCKHMX 3a/esloB opranu3auuii ['ockopropaiuu «Pocatom»
M0 Pa3sBHTHIO CKBO3HBIX TEXHOJIOIWil B obnactH UHQpPOBOH 3KOHOMHMKH (B 4acTH
HAy4HO-HCCJ/IEJOBATEIbCKUX M ONBITHO-KOHCTPYKTOPCKHX  paboT  rpamiaHcKoro
Ha3Ha4YeHH: )

ITPUKA3BIBAKO:

. ¥YTBepauThL nepevyeHb YPOBHEH TOTOBHOCTH TEXHOJOIMH H IPOM3BOJICTBA
(nanee — Ilepedens, NpUIOKEHHE).




OnpeaeneHue TRL

TRL (ypoBHM rotoBHOCTU TexHonoruu - YI'T) - yHudpuruympoBaHHble
(rapMOHM3UPOBaHHbIE C ODLLENPUHATBLIMW) KPUTEPUN AN OLEHKN
rotoBHocTu pesyneratoB HNOKP (TexHonornn, matepnanos,
KOMMOHEHTOB, NMPOU3BOACTBEHHbLIX MPOLECCOB, CUCTEM, NOACUCTEM W AP.)
K MICNOSIb30BaHMIO NX B NPON3BOACTBE, yCTAaHOBKax, Npoueccax ans
peanusaunu uernemn nocneaHux, a Takke oUueHKN TEXHONOrM4YecKoro pucka,
CBSA3@aHHOIO C MCMNOSIb30BaHMEM [aHHbIX TEXHOSTOTUN.

(0aHo 8 lNpukasze ockopriopauuu Ne1/420-I1)

OnpegeneHune no FTOCT

TRL (no TOCT P 56861-2016 - ypoBeHb roToBHOCTU TexHosormm YI'T) -
cTeneHb pa3BnTUA paspadbartbiBaeMOn TEXHOSOMMM C Lernbto ee
BHepeHNs B KOHEYHbIN NpoayKT. CTeneHb pasBUTUA TEXHOMNOMNK
OLIeHMBaOT N0 MHOIOYPOBHEBOW LLKane B 3aBMCMMOCTU OT CrieLmdukm
npoaykra.




NMpumeHeHne TRL/MRL — TpeboBaHue npu npoBeaeHUn “o’
TexayauTa rockopnopauuvu B 2018r.

rMPUTIOXXEHUE Ne 2

K npoTtokony Ne 2 ot 19 ceHTabps 2017 T.

3acenaHus MexsegoMCTBEHHOW paboyen rpynnbl No peanusaumm npuopuTeToB
MHHOBALUMOHHOIo pa3sntus npesvanyma Coseta npu NpesvaeHTte PO no
MOOEepHM3aUnM U MHHOBaUMOHHOMY pa3suTtuo Poccum ot 19.09.2017.

MeTognyeckme pekomMmeHaaumMm no ConocTaBeHnNio YPOBHS TEXHOTOMMYECKOTO
pPa3BUTUA U 3HAYEHUIN KNOYEBbIX NokasaTtenen apdPeKTUBHOCTU aKLUMOHEPHbIX
oOLLEeCTB C rocyaapCTBEHHbLIM y4acTUEM, rOCyAapCTBEHHbIX KOpropauun,
rocyapCTBEHHbIX KOMNaHUN 1 heaepasnbHbIX roCyOdapCTBEHHbLIX YHUTAPHbIX
NpeanpuATUA C YPOBHEM Pa3BUTUSA U NoKasaTendamMmun BedyLnx KoMnaHnn-aHanoros

TRL6 | Jemoncrpauns npororuna e veaoeusx, | MRL 6 [lponieoacTE0 NPOTOTHNOE CHCTEM H
NPHOIHACHHBIX K PealbHBIM NOICHCTEM MNPH HAIHYHH TOTOBBIX
PenpeieHTaTHEHAA MOAENE HWIH NPOTOTHI JIEMEHTOE OCHOBHOI'0 NPOH3IBOICTEA
CHCTEMEL, Donee NPoJABHHYTEIE N0 CPABHEHHID JocTHrHYTa BOIMOKHOCTE HITOTORICHHA
C MaKETAMH. NPOTOTHNA CHCTEMEl [PH  HATHYHH

rOTOBBIX IEMEHTOR OCHOBHOTO
NPOH3BOACTEA. HaentuduuuposaHsl
JONTOCPOMHEIE  3MEMEHTH  LENOYKH
NOCTABOK.




YpoBHu TRL

POCATOM

['oTOBbLIE pELLeHus

CospaHue/cpaBHeHME

3agayn Ha

C pedepeHumen

AEMOHCTPaTOpOB,
BbIOOP peLLeHus

pa3paboTky
TEXHONornm

TRL1

Mpoun3BoacTBo, YyCryru




NMpumep oueHKU pUCKOB M WwiKana TRL Q’
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3HayeHue ypoBHA TRL

Mpumep: Nnsg a3poKOCMNYECKON OTpacnn pacnpeaneneHme YUCNeHHbIX 3Ha4YeHuin
BEPOSATHOCTW ycrnelwHoro BHegpeHust pesynstatos HNOKP npoekToB B 3aBUCUMOCTU OT
TRL npeacraensieTca S-obpasHon kpueou (LndopoBon Npodunsb pucka).




’o
TRL v warn no npuka3sy 1/420-I h

TRL npumeHsaeTcAa 4119 NPOEKTOB Mo Co34aHUI0 Hay4YHO-TEXHUYECKOrO
npoaykTa co cneayrwmmm npusHakamu:.

TRL He npuMeHdaeTcA

TEXHOMOrM4Yeckoe NnaepcTBo
aKTyanbHOCTb

Hay4YHas HOBM3HAa
npakTu4yeckas 3Ha4MMoCTb
TEXHMYecKas peanm3yemMocTb

[lpeamMmeTHble obnacTu:

npubopbl, 06opyaoBaHME.

B npopaboTtke:

mMarepuarnbl, KOMNOHEHTHI, O,
obpaweHne ¢ PAO, POI1, ycnyrw.

ans pyHaaMmeHTanbHbIX paboT

paboT, B KOTOPbIX HE NPEAYCMOTPEHO COo3aHue U pasBUTUe
TEXHONOorMM/npoaykTa, B TOM YMcrne pa3paboTku cTpaTernin pasBuTms
Hay4HOro HanpaBneHusi, PoOPMUPOBaHUS 0a3bl HayYHbIX KOHCTaHT 1 ap.
K CO34aHuNi0 Habopa He3aBUCUMMBbIX NPOOYKTOB




NMoaxoAabl K oueHke TRL Ang cnoXHbIX CUCTEM

1. OnpegeneHne KpuMUYeCKUX 3J1IeMeHIMOo8 CUCTEMbl — 3NIEMEHTOB, OT
yCMeLIHOW peannsaunmn KoTopbiX 3aBUCUT OOCTUKEHNE NPOEKTHbIX
XapaKTEPUCTUK.

« BnepBble npyumMmeHaeMble TexHONOrnMn (HeT pedepeHLunnt).
* 13BecCTHble TEXHONOIMN B HEM3BECTHOM OKPY>XEHUU (HET pedpepeHumn).

2. OnpeneneHne ypoBHEW FOTOBHOCTU MO KaXXA0OMY KPUTUYECKOMY
3rNeMEeHTY B OTAENbHOCTMW.

3. 3kcnpecc oueHKa: ypoBeHb OTOBHOCTU CUCTEMbI OnpeaensieTcs no
MWUHUMaNbHOMY YPOBHIO FOTOBHOCTU KPUTUYECKUX SNEMEHTOB.

4. OueHKa ypoBHS TOTOBHOCTM CUCTEMbI AKCMEPTHBLIM OPraHoOM C y4ETOM
npeamMeTHoON cneundukn (pedepeHumnin No aHanoram, MacwTabupyemocTu
TEXHOMOrMm1, HanMuma ansTepHaTUBHbIX peLleHnin).

MNMpumepsbl: Koabl 6e3onacHoOCTH
-nNakeT npuknagHblx NporpaMmm — cuctema
-KO[, pacyeTa Te4YEeHUs1 TENNOHOCUTENS - ANTIEMEHT




TexHMYeckun ypoBeHb rotoBHocTu Cuctem u NMoacucrem: npumep

The owverall TRL for the reference concepts was obtained by taking the minimum value of the TRLs of

the key subsystems shown in shaded cells inm Table B-1.

Table B-1. Technology readiness levels for each system and subsystem for reactor deployment.*
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NMpakTuka PocaTtoma u’

Lkansbl (onncanma yposHen) TRL/MRL MoryT ObITb CKOPPEKTUPOBAHBI
C Y4ETOM OTpacneBon crneundunkm (TorbKo rnpu ycrnosumn, 4to B cdepe
OEeATENbHOCTN KOMMaHUM OBLLENPUHATDBI UHbIE LUKarbl).

TRL 4. Ilonyuen JlaGopaTtopublii  oOpazen;  (MOAENb) HW3TOTOBJIEH  HA
n1abopaTopHbIil 00Opasell, | 1abopaTopHOM 000py/I0BaHUH. OcHOBHBIE
MOATOTOBJICH TEXHOJIOTUYECKUE KOMITIOHEHTHI WHTETPUPOBAHBI C IIEIBIO
71a00paTOPHBINA CTEH]I, yCTaHOBUTb, YTO OTJEIbHBIE COCTaBJISIONIME OyayT
MPOBECHBI UCTIBITAHUS | paboTaTh B eAuHOM Mojenu. [IpoBeneHo TecTUpOBaHHE B
0a30BbIX (PYHKIIMI paCIIMPEHHOM  JIMana30HE  M[apaMeTpoB,  MPOBEPEHBI
CBSI3U C JPYTUMHU OCHOBHBIC XapaKTEPUCTHKU CBSI3U C JAPYTUMH 3JIEMEHTAMH
AJIIEMEHTAMU CHCTEMBI cuctrembl. Ilo pesyapTaram TECTUPOBAHUS IPOBEJCH
CPaBHUTEJIBHBIA aHAJIU3 JAHHOW YIIPOILIEHHONM MOJEIU C
OKOHYATEJIHbHBIM oOpazom CUCTEMBI. 3aka3umK
IPUHSI/0A00pUI pe3yJIbTaThl TECTUPOBAHUS.
Pa3paborana cTparerus 3aluThl  MHTEUICKTyaJIbHOM
COOCTBEHHOCTHU

LaHo e lNpukase [ockopriopauyuu Nel/420-1
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Mpumep: Warn TRL4

O

POCATOM

lWarm B

TRL

1 war

2 war

3 war

4 war

5 war

6 war

7 war

OnucaHue wara B TRL 4

4.1. Ha ocHOBe aHanu3a ncnbiTaHM MakeTa cCocTaBneHo
3afiaHve Ha Mofernb (3KcnepuMeHTanbHbIN obpaseLt)

4.2. Mogenb nsrotoeneHa Ha nabopaTtopHoOM
obopynoBaHun. OCHOBHbIE TEXHONOMMYECKME KOMMOHEHTbI
WHTErpupoBaHbI C Liefblo YCTaHOBUTb, YTO OTAEMbHbIE
cocTasnswowme dyayT pabotatb B eAMHON Mogenu

4.3. CocTtaBneHa nporpaMmma u MeToAMKa UCMNbITaHUSA
Moaenn, copmMynmpoBaHbl OXnagaemMble pesynsraThbl

4.4. [MpoBeaeHo TeCTUpoBaHUE B pacLUMPEHHOM
AnanasoHe napameTpoB, pe3yrnsTaTbl COOTBETCTBYIOT
3asiBfieHHbIM

4.5. AHanus pesynsraTtoB UCNbITaHUA MOAENU

4.6. OT4YeT 0 NaTEeHTHbIX UCCNeaoBaHUsX, Nyonukaumu,
3a8BKW Ha NaTeHTbI

4.7. OT4eT 0 Hay4HO-uccnegosarensckon pabote (HUNP)

Moaree pXagarouune JOKYMEHTbI

TexHnyeckoe 3agaHune Ha mogenb (oopmnsaeTcs B
COOTBETCTBUU C BHYTPEHHUMW perfiameHTamum
opraHu3auum)

AKT npuemMkn mogenu (odopMnsieTcs B COOTBETCTBUN C
BHYTPEHHUMW perfiaMeHTamMum opraHm3aunm)

MeTtoanka ucnbitaHuim (oopMIsSeTcs U NognucbiBaeTcs
pykoBoguTenemM KomaHabl NpoeKkTa)

AKT 1 oT4eT (ohopMnsieTcs B COOTBETCTBUN C
BHYTPEHHUMW perflaMeHTamMu opraHmM3aunm)

OT14eT (ohopmMmnsAeTcsa 1 NoANUCLIBAETCA PYKOBOAUTENEM
KOMaHabl NpoeKTa)

OTtyeT (ohopmnseTca ¢ NpuBneYeHMem cneumanucra B
obnacTtn nHTennekTyanbHONn cCO6CTBEHHOCTU U
NoANMCLIBAETCS PyKoBOAUTENEM KOMaHAbl NPOEKTa)
OTtyeT B cornacoBaHHOM doopmaTe (0POpMIISETCS B
COOTBETCTBUM C BHYTPEHHUMM perrnaMmeHTamm
opraHvusauumu)
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‘o
TRL Kak aneMeHT MOHUTOPUHra BbINOJIHEeHUA h’

o

o o

HayanbHbin TRL /koHeYHbI TRL (MOSTHOCTBIO BLINOMHEHHBbIN).

ATanbl paboTbl. [JNUTENbHOCTL 3TanoB 3a4aeTcAa 3aKa3ydMKoM, HO He
bornee 1 roga. 3Tan KpaTeH waram.

LLlaru nnaHupytoTca B npegenax aTanos.
Pe3ynbraTt pabot onuckiBaeTcs B B TepMmnHax TRL/waros.
Cpok Havyana/okoH4YaHua 3Tana/luara.

CtoumocTb 3Tana.
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OTtpaxeHue TRL B KaneHgapHOM nriaHe

Jlara Hauana | Jlara Jlara
Conepxanu BBITIOJTHEHUS | CJa4¥ | OKOHYaH
HanmenoBanue sTana OT4eTHBIC HAYYHO-
No € ITaroB pabor OTUYETHO us CroumocTh
pabor, maros (c TEXHUYECKHE .
No pabor, 17§ BBITIOJTH pyo.
ykazanrem TRL) JIOKYMEHTBI
11aroB TIOKyMe eHUs
HTauu | pabor
1 2 4 3) 6

TRL3
Warl

)

TRL3
LWar5
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3akn4yeHue u,

TRL/MRL oueHka siBngeTca 6a3oBon nHTerpanbHOW obLENPUHATON Ha
rocygapCTBEHHOM YPOBHE U B MUPE OS5 OLIEHKM YPOBHS pasBUTUA
MHHOBaUMOHHbLIX npoekToB n HAOKP.

Ans UcnonHumensi: TRL/IMRL 1 guHamuka nx nusmeHeHuns (cmapmoesid,
meKyuwul, rnpo2HO3HbIU) ABAAETCA MHCTPYMEHTOM MNSIaHUPOBAHUS U yNpaBlieHUs
pabotamn EOTI, obecneyeHnsa OOCTUXKEHUST pe3ynbTaToB MO Ka4ecTBy, CpoKam,
CTOUMOCTMW.

Ansa 3akazduka: nnaHMposaHue no 3agadam (TRL/warn) — ocHoBa
MOHUTOPWHra BbINOSTHEHUST PaboT, CHUXXEHME PUCKOB KOMMeEpLManmsaumm
pesynstatoB HOKP.

lMpuemka paboT CTAHOBUTCSI MPOrHO3MPYEMbIM TEXHUYECKMM MPOLIECCOM, ECMN
MOHUTOPMHI NPOBOAUTCS PErynsipHo.
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