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TEXHUYECKOE 3AJJAHUE
Ha pa3padoTKy TEXHUYECKO#H JOKYMEHTAaLMH 1151 U3MePUTEeJIbHBIX Npeodpa3oBaTeJieit
Pa3HOCTH JABJICHUS] B PEAKTOPHON YCTAHOBKE TPAHCMOPTHOI0 JHEPreTHYECKOro Mo1yJist

1. Hesan pazpadoTku U HA3HAYCHHUS U3AEJIHSA

1.1 Tlo HacTosimieMy TEXHHMYECKOMY 3aJaHMI0 JI0JDKHA OBITh pa3paboTaHa TEXHHYECKas
JOKyMEHTalusi, HeoOXoaumasi Ul JajbHedIed pa3paboTku pabouell [OKyMEHTaLUH U
M3TOTOBJICHHS U3MEPHUTENbHBIX ITpeoOpazoBaTesell pa3HOCTH JIaBICHUS B PEaKTOPHOM yCTaHOBKE
TPAaHCIOPTHOIO SHEPreTUYECKOTO MOLYJIS.

1.2 PaspabarbiBaeMble NpeoOpa3oBaTeNy MpeJHA3HAYEHbl JUIsl U3MEPEHMs] DPa3HOCTH
JIaBJICHUs TETJIOHOCHUTEJISI Ha BXOJIE M BBIXOJe HU3KoTemneparypHoro Tpakta (HT) u Ha Bxoge n
BBIXOJIE BbIcOKOTemrnepatypHoro Ttpakra (BT) omeiTHoro o6pasua peakTOpPHOW yCTaHOBKH
(PYOO) u peakropHoii ycranoBku (PY).

1.3 HaumeHoBaHMs ¥ MHIEKCHI U3JEIINN:

[MPI-H-O — u3mepuTenbHblii npeobpa3zoBaTeab pa3HOCTU JABJICHUS TEIJIOHOCHUTENS Ha
Bxoje ¥ Beixoae HT PYOO;

[TPI-B-O — u3mepuTenbHbId Mpeobpa3oBaTesab pa3HOCTH JABJICHUS TEIUIOHOCHUTENS Ha
Bxoze ¥ Beixone BT PYOO,;

[TP/I-H-T — wu3mepuTenbHbId MpeoOpa3oBaTenb pa3HOCTH JABJICHUS TEIUIOHOCHTENS Ha
Bxoze u Beixone HT PY;

[TP/I-B-T - u3mepurenbHbli nmpeoOpa3oBaTesib Pa3HOCTH JABJIEHUS TEIJIOHOCHUTENS Ha
Bxoze u Beixoge BT PVY.

2. TexHnyeckue TpeOOBAHHUS K M3MEPUTEIbHBLIM NpPeodpazoBaTeIsiM

2.1 B cocrasm [IP/I-H-O, IIP-B-O, IIPA-H-T, IIPJ-B-T npomxHbl BXOOUTH
COOTBETCTBEHHO:

- nepBUuYHbIe MnpeoOpaszoBarenn pasHoctd gasnenus [IITPJI-H-O, IIITPI-B-O,
[MITPI-H-T, IIITPA-B-T;

- muaum cBsizu (JIC) mexny Beixonamu I1ITPI-H-O, TITPI-B-O, IIITPI-H-T, ITITP-
B-T u BXogam#u 3JeKTpOHHBIX Npeodpazoateneit (OI1);

- 3JIEKTPOHHBIE TPe00pa3oBaTeIy.

2.2 TpeGoBaHMs Ha3HAYEHUS



2.2.1 Pazpabotka, uzrorosienue u ucnoitanus [1PJI-H-O, ITP/I-B-O, ITPI-H-T, TTP/I-B-
T 10/KHBI NPOU3BOJUTHECA B COOTBETCTBUM C HACTOSILMMM TEXHUYECKUMH TPeOOBaHUSMH,
['OCT PB 20.39.302-98 - T'OCT PB 20.39.304-98, 'OCT PB 20.39.309-98, 'OCT PB
20.57.304-98 - T'OCT PB 20.57.307-98, 'OCT PB 20.57.310-98, no knaccy anmaparypsl 5, 1o
rpymnmne annaparypsl 5.3, no rpynne ucnonHenus 5.I' TOCT PB 20.39.304-98.

2.2.2 PaspabatsiBaemslie [1PJI-H-O, [TPA-B-O, ITP/I-H-T, [IP1-B-T npenxa3nayeHs! ajis
npeoOpa3oBaHusl 3HAUEHMs PA3HOCTH JABJICHMS TEIJIOHOCUTENSI B BBIXOIHOHM 3JIEKTPUYCCKUM
CHUTHAJI.

2.2.3 Kountpoaupyemas cpefa (TEMJIOHOCHTENb) — CMECh MHEPTHBIX Ta30B C MAacCOBBIM
conepxxanuem 7,17 % He un 92,83 % Xe.

2.2.4 TlpenenbHoe nomyckaeMoe pabouee U30bITOUHOE AaBIECHHE KOHTPOJIMPYEMOU CpEJIbI
quisa I[P I-H-O, IITP1-B-O, IIITPI-H-T, [IITPA-B-T - 4 MIIa.

2.2.5 Jlnana3oH U3MEHEHHUs1 TEMIIEPATYPbl U3MEPSIEMOM CpeIbI:

- s HITPA-H-O (ITITPA-H-T) ¢ JIC - (0-350) °C;

- s [ITPA-B-O (TIITPA-B-T) ¢ JIC - (0-1250) °C.

2.2.6 Jlnana3oH u3MepeHus pa3HOCTH JIaBJICHHUS:

- qis [MIMTPA-H-O (IIITP-H-T) - (0 — 0,12) MlIla;

- s [P A-B-O (TITITPA-B-T) - (0 — 0,2) MIla

2.2.7 Bua HoMuHanbHON GyHKunu npeobpaszosanus (HPIT) [MTPA-H-O, ITPA-B-O, ITP/1-
H-T, IP/I-B-T — npeanoyTHTeabHO JIMHEHHO BO3pacTAIOLIHA.

2.2.8 Bua v nuanasoHel MU3MEHEHMsI BBIXOJHBIX 3yekTpuyeckux curHaios [IPJI-H-O,
[TPI-B-O, ITPI-H-T, I[P-B-T onpenensitoTcs Ha 3Tane pa3pabOTKU TEXHUYECKOTO 3aJlaHUs
(T3) na npeobpazoBaTesu.

2.2.9 Ilpenen noryckaeMoil OCHOBHOM morpemHocTd npeobpasosanus [1PJI-H-O, ITP/1-
B-O, IIPJ-H-T, TIPA-B-T (¢ pauuoit JIC no 150 M) mpu HOpMalbHBIX YCJIOBHSAX B
cootBercTBUU ¢ ['OCT 8.395-80 momken coctasiate + 0,5 %.

2.2.10 [HomoanutensHass norpewnHocts [IPJI-H-O, IMPA-B-O, INPA-H-T, IMPA-B-T,
BBbI3BaHHAsl OTKJIOHEHUEM TEMIIEpaTypbl U3MEPSIEMON M OKpYXKarollel cpel OT HOPMaJIbHOU 10
['OCT 8.395-80, onpenensercs Ha atane paspadorku T3 Ha npeoOpa3oBareny.

2.2.11 I'pamyupoBOYHBIE  TeMIEpaTypbl  COCTABHBIX 4YacTedl  mpeoOpas3oBatelneit
onpeaesAloTes Ha atane pazpabotku T3 Ha npeoOpa3zoBaTeny.

2.2.12 Bapuauus BeixoaHoro curhaina [1P/I-H-O, ITP1-B-O, INPJ-H-T, IIPJ-B-T He
JIOJKHA MPEBBIIAaTh aOCONIOTHOrO 3HAYEHHUs Npeiesia IOMyCKaeMOi OCHOBHOM MOTPEIHOCTH.

2.2.13 TlocrostnHast BpemeHu nepexoanoro npouecca B [1PJI-H-O, ITPI-B-O, I1PJI-H-T,
[TPI-B-T npu cryneHuyarom wu3MeHeHHWH pasHocTH aAaBieHuss or 0 go 100 % He momxkHa
npessiwath 0,2 c.

2.2.14 Bpems rotoBHOCTH K paboTe mocijie BKIIOUEHUS MUTaHUS AO0JDKHO OBITh He Ooiiee
20c.

2.2.15 Xapakrepuctuku asnekrpuueckoro nutanus [IPJ[-H-O, I[IPJ-B-O, IIPJ-H-T,
[TP/I-B-T onpenenstorcs npu paszpadorke T3 Ha npeoOpazoBareny.

2.2.16 MomHocts, notpedasemas I[IPA-H-O, IIPA-B-O, IIPJ-H-T, IIPA-B-T, He
JnoJpkHa npeseliate 3 BT mo wenu nutanus v 0,3 BT no uenu TeCcTUpOBaHUS M MOMJIEKHUT
YTOYHEHHIO Ha 3Tare TEXHUYECKOTo MPOSKTUPOBaHUs peoOpa3oBaTeen.



2.2.17 Dnextpuyeckoe conpotupiaenue uzonsuuu ueneit [TPJ1-H-O, ITP-B-O, ITPJ1-H-
T, IIP/I-B-T otHocuTensHO KOpITyca, pa3iefEHHBIX MO MOCTOSIHHOMY TOKY MEXIy COOOM, MpH
HOpPMaJIbHBIX YCJIOBHUsX — HE MeHee 20 MOwm.

2.3 TpeboBaHMsl )KUBYUECTH U CTOMKOCTH K BHEILHHUM BO3JCHCTBHIM

2.3.1 PaspabareiBaembie [1P/I-H-O, IIPA-B-O, IPA-H-T, IPA-B-T no ycinoBusm
9KCIIyaTallid OTHOCHUTCS K anmnapaType Kjiacca S, rpyIine anmnaparypsl 5.3, rpyIiine HCIOJIHEHUS
5.I'mo 'OCT PB20.39.304-98.

2.3.2 IIPI-H-O, MIP1-B-O, IMIPI-H-T, IIPA-B-T nomxkHbl OBITH pabOTOCHOCOOHBI MPH
W3MEHEHUH JaBJIEHUs] OKpYyXKarolleH cpenbl oT 1- 10 10 0,1 MITa.

2.3.3 IIIPJ-H-O, IIIPA-B-O, IIIPJ-H-T, TIPA-B-T ¢ JIC momkHsl OBITH
paboToCrnOCOOHB! TPH U3MEHEHUH TEMIIEPaTyphl OKpy:Karoiei cpesl (0-200) °C.

2.3.4 IIPI-H-T, IIPA-B-T nomxHb! ObITE pabOTOCTIOCOOHBI MOCIE MTPEOBIBAHUS B TEYEHUE
24 4 npu Temneparype munyc 120°C.

235 NPJ-H-O, TIIPA-B-O, TIIPA-H-T, TIPJA-B-T  momKkHBI  COXpaHSTH
paboToCrOoCOOHOCTh B YCIOBHSX IMOBBILIEHHON BJIaXHOCTH - OTHOCHTENbHAs BIAKHOCTH 10 98
% nipu Temnepatype 25 °C.

2.3.6 IIPA-H-O, IIPA-B-O, MNITPA-H-T, IIIPA-B-T ¢ JIC m0MmKHBI COXpaHATH
paboToCnOCOOHOCTh TpPH  BO3ACHCTBUM  PAJMallHOHHOTO H3JIyYEHHS CO  CJIECAYIOLIMMH
XapaKTepUCTUKAMH:

1) MI0THOCTH MOTOKA HEHTPOHOB ¢ sHeprueil E < 1 3B - 1o 1,9 - 10° 1/(c1v12 - ¢), (hroeHc 3a
Bpems paGoTel —4,2-10' 1/cm?;

2) MJIOTHOCTH TOTOKA HEHTPOHOB ¢ dHeprueii 1,0 9B < E < 0,1 MaB - 10 2,9 - 107 1/(cm* -
¢), hmoeHc 3a Bpems pabotsl — 6,5-10" 1/cm™;

3) dmoenc HeiiTporos ¢ sneprueii E > 0,1 MaB - 3a Bpems pabotst — 1,0-10'® 1/cm?;

4) nornoméxHas 103a 3a BpeMs padbotsl — 1,0- 10° pan (1,0-107 I'p).

2.3.7 PagmnaumonHoe BozaeiictBue Ha OII, pabotatoume B xommiaekte ¢ IITTPJI-H-T,
[TIIPA-B-T onpenensiercs Ha stane pazpabotku T3 Ha npeoOpa3oBaTesiu.

2.3.8 Hns 3amwmrel anementos [1PJI-H-O, ITIPI-B-O, IMTPJA-H-T, IIP/I-B-T oT BiausiHus
BBICOKOW  TeMIlepaTypbl —TEIJIOHOCHTENs 3aKa3uuk o0ecreyrMBaeT MX HMCKYCCTBEHHOE
OXJIaX/ICHHE.

2.3.9 IIPA-H-O, IHIPA-B-O, TIIPA-H-T, TIPA-B-T nomkHBI COXpaHATH
paboToCcnocoOHOCTh MMocae KpaTKoBpeMeHHoro, m0 10 wmuH, yBeawuenus 10 20 %
MaKCHUMaJIbHBIX 3HAaYEHHUH [TapaMeTpoB, yKa3aHHbIX B 3.4-3.6, 4.5.

2.3.10 IIIPA-H-O, MIIPA-B-O, IIPA-H-T, MIIP/-B-T nomkHBI BBIAEPKUBATH CO
CTOPOHBI paboyei MoJocTH, O00O03HAUYEHHOH 3HAKOM «+», OIHOCTOPOHHIOIO MEPErpy3Ky
U30BITOYHBIM JaBieHuem 4 Ml]a.

2.3.11 TpeboBaHus K MEXaHUYECKOW MPOYHOCTU U CTOMKOCTH cocTaBHbIX yacteid [TP/I-H-
O, MNNPA-B-O, IMPA-H-T, MPA-B-T, IMPA-B-T dopmynupyrorcst Ha dtane paspabotku T3 Ha
npeoOpazoBaresu.

2.4 TpeboBanust HaIEKHOCTH

2.4.1 IITPA-H-O, IIIPA-B-O, IIMPA-H-T, IIIPA-B-T u OI1 u3 cocrasa ITPI-H-T,
[TP/I-B-T otHOCcsATCS K 0THO(DYHKIMOHAIBHBIM, HEBOCCTAHABIMBAEMbIM HU3/ICIIUSIM.

2.4.2 OI1 B cocrase [IP/I-H-O, ITP/I-B-O oTHOCATCS K U3AENHsIM BOCCTaHABIHBACMbBIM H
PEMOHTOIPUTOHBIM.

2.4.3 Cpennuii cpok ciry>k0bl JOKEH ObITh 12 Jjier.



2.4.4 Ha3naueHHBIH pecypc:

- B IMara3oHe OCHOBHBIX pexxuMoB — He MeHee 50000 u;

- IIPH OJJTHOM BKJIIOYEHMH BPEMS HENPEPHIBHON pabOThl B OCHOBHOM pEeXHME — HE MEHee
1000 yu;

- CyMMapHO€ BpeMs paboThl B IeXkKYpHOM pexkume — He MeHee 40000 u;

- KOJIMYECTBO LIMKJIOB (BKJIOYEHHH) — He Oostee 50.

2.4.5 BepoaTHocTh 0e30TKa3zHOH paboTkl MpeoOpazoBaTesell 3a BpeMst UCIOIb30BaHKS 110
Ha3zHa4YeHUIO J10JDKHA ObITh 0,985 .

2.4.6 Kpurepuu oTKa3a W MpeAeSbHOTO COCTOSIHMS onpenensiorcs Ha srtane OKP
npeoOpa3oBatesien.

247 1IPA-H-O, TMNPA-B-O, TIIPA-H-T, TIPIA-B-T momkHel  obecne4yuBaThb
METPOJIOTHYECKYI0 HaAEXKHOCTh XapaKTEPUCTUK B TEUEHUE BCETO CPOKa CITyXKOBI.

2.5 KoHcTpyKkTUBHBIE TpeOOBaHUS

2.5.1 I'abapwursl I1I1 nomkHs! ObITh HE Oosiee: auamerp — 30 MM, BeICOTa-60 MM.

2.5.2 Macca IIT nomxHa ObITh He OoJiee 0,4 Kr.

2.5.3 I'abaputel u macca Ol onpenensiorcs Ha tane pazpabotku TII.

3. TpeboBanus k 00beMy TEXHUYECKOH JOKYMEHTALIMH

PaspaboTka TeXHMYECKOW JOKyMEHTAllMW JUIsi M3MEPUTENbHBIX MpeobpasoBareliei
Pa3HOCTH JaBJICHUS J0JIKHA OBITh Mpe/icTaBieHa B 00beMe:

1) T3 na wu3mepurenbHble npeobpa3zoBareian pa3HOCTH jaBjieHus corsacHo I'OCT P
15.201-2000;

2) KoMmIuieKT DOKYMEHTOB Ha H3MEpUTEJbHBbIC MpeoOpa3oBaTesid Pa3HOCTH IaBJIEHUs
cornmacuo 'OCT 2.118-73.

4. TpeGoBaHus K CPOKY M 00bEMY MpeaoCTAB/IEHHS] TAPAHTHI KavyecTBa padoT

IlepeyeHp TEXHMYECKOW JOKYMEHTaUMM, Moajexaueid odopmiaeHHo U caaye
Mcnonnurenem 3aka3uuKy MO OKOHYaHUHM JOTOBOpPA, OMPENENSeTCS AaHHBIM TEXHHYECKUM
3aJJaHMEM M KaJIeHJapHBIM IJIAaHOM. 3aMEYaHusl U MPETEH3UU NP NMpUeMKe paboT yCTpaHSIOTCS
Wcnonuurenem 3a COOCTBEHHBIN CUET B COTIACOBAHHBIE CTOPOHAMH CPOKH.

5. Mecto npoBeaeHnusi pador
BeimosnHeHne paboT MpOM3BOAMTCS MO  ajpecy HaxoxaeHus Vcrnonnurtens wiu
apeHlyeMoi UM TEpPUTOPHH.

6. KBanudukaunonHbie TpeGoOBaHUSI

Hcrnionuutens paboT JOJKEH:

- 06na1aTh KBANU(DUUUPOBAHHBIM [IEPCOHATIOM;

- AIMETb ~ MHOTOJIETHHHM  HENpepbIBHBIA  OMBIT  pa3pabOTKM  KOHCTPYKTOPCKOM
JIOKYMEHTAalLlMU 10 MpUOOpaM KOHTPOJIS TETJIOTEXHHUECKHUX NTapaMeTpoB;

- IMETh COOTBETCTBYIOUIYIO JIMLEH3UIO, BblIaHHyto enepanpHoil ciayx06oit 1o
TEXHOJIOTMYECKOMY, 3KOJOTMUYECKOMY U @aTOMHOMY HaJ30py.

7. Cpoku (nmepuoabl) NOCTABKY TOBapa (MpoBeaeHusi padboT/0Ka3aHus yCJayr)



PaGoTel BBIMOJHAIOTCA B ONMH OTal, OTYETHBIE MaTepHalibl BKJIIOYAIOT B cebs JBa
KOMIIJIEKTa JOKYMEHTALIUH:
e Texnuyeckoe 3aaHue Ha U3MEPUTEbHBIE TPEe0OPA30BATENIN PA3HOCTH JABJICHHS
corsacHo 'OCT P 15.201-2000.
e Texnuyeckoe MNPENTOKEHHE Ha M3MEPHUTENbHBIE IPEOOpa3oBaTeNM Pa3HOCTH
JIaBJICHUsA, KOMILIEKT 10KyMeHToB corinacHo ['OCT 2.118-73.
Marepuaiiel 10JKHBI OBITH corytacoBaHbl U yTBepkaeHbl OAO «HUKUDTy.
Cpok BbINONHEHMsI pabOT — ¢ MOMEHTA MoAnKcaHus gorosopa mo 30.11.2012 r.

HauyanbHuk oTaena cucrem .
yIpaBJIeHUS U 3aLUThI //{/@% B.B. Konapartbes
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